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Abstract

This study examined the effects of a waitlist policy for state psychiatric hospitals on length of stay
and time to readmission using data from North Carolina for 2004—2010. Cox proportional hazards
models tested the hypothesis that patients were discharged “quicker-but-sicker” post-waitlist, as
hospitals struggled to manage admission delays and quickly admit waitlisted patients. Results
refute this hypothesis, indicating that waitlists were associated with increased length of stay and
time to readmission. Further research is needed to evaluate patients’ clinical outcomes directly and
to examine the impact of state hospital waitlists in other areas, such as state hospital case mix,
local emergency departments, and outpatient mental health agencies.
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INTRODUCTION

Between 1955 and 2005, the number of public (state- and county-operated) psychiatric
hospital beds in the U.S. declined 95% from a peak of 340 per 100,000 population to 17 per
100,000 (Torrey et al. 2008). Increases in psychiatric bed capacity at other locations such as
private psychiatric hospitals and general hospitals did not offset these reductions. As a result,
the overall number of psychiatric beds decreased by nearly 60% between 1970 and 2002
(Center for Mental Health Services 2006).
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Many observers now believe that there is a shortage of psychiatric beds. The New Freedom
Commission on Mental Health's Subcommittee on Acute Care reported that the shortage of
psychiatric acute care beds in some communities had “risen to crisis proportions” (New
Freedom Commission on Mental Health 2004). More recently, 25 state mental health agency
directors reported shortages of psychiatric beds (National Association of State Mental
Health Program Directors Research Institute, Inc. 2012). In two national reports, the
Treatment Advocacy Center estimated that an additional 95,820 public psychiatric beds
were needed to provide a minimum level of care in 2005, and that this shortfall was even
greater in 2010 (Torrey et al. 2008; Torrey et al. 2012).

By 2008, public psychiatric hospitals accounted for only 16% of the available psychiatric
bed capacity in the U.S. (Substance Abuse and Mental Health Services Administration
2012). States and counties have taken diverse approaches to the financing and management
of these hospitals and to the organization of community-based alternatives. This diversity
has resulted in substantial between-state variation in public psychiatric hospital bed capacity
and in the role these hospitals play in broader mental health service systems. In 2005, for
example, the number of public psychiatric hospital beds per 100,000 population ranged from
5.1 in Nevada to 49.7 in Mississippi (Torrey et al. 2008). States such as North Carolina and
Georgia have continued to rely on public hospitals for acute psychiatric care (Center for
Mental Health Services 2008). However, with vigorous enforcement of Olmstead policies
aimed at caring for people with psychiatric disorders in the least restrictive setting and
resulting efforts to shift expenditures from hospitals to communities, both states downsized
their public psychiatric hospitals even while demand for inpatient care remained high (Rash
2012; Swartz and Morrissey 2003; Vicario 2012; North Carolina Division of Mental Health,
Developmental Disabilities and Substance Abuse Services 2008; North Carolina Division of
Mental Health, Developmental Disabilities and Substance Abuse Services 2005; Nichols
2011; National Association of State Mental Health Program Directors Research Institute,
Inc. 2010).

In this context of limited public hospital capacity, waitlists are increasingly used to manage
inpatient demand at state psychiatric hospitals by delaying admissions until beds become
available. Even in the absence of explicit bed closures, waitlists are often coupled with
patient census reductions, as they allow hospitals to adhere to staffed-bed capacity
constraints and to avoid operating overcrowded treatment units. In 2012, mental health
authority directors in 21 states reported maintaining waitlists for inpatient psychiatric
services (National Association of State Mental Health Program Directors Research Institute,
Inc. 2012). To date, little research has been directed at the impact of these waitlist policies,
especially regarding their impact on patterns of care within state hospitals. One strategy, for
example, that state hospital administrators might employ to deal with a growing backlog of
admissions is to discharge patients as soon as possible, thereby freeing up beds that can be
earmarked for persons on the waitlist. If patients are not fully stabilized during their
hospitalization, or if inadequate time is spent on discharge planning, one possible
consequence is that patients may cycle back to the hospital with shorter times between
discharges and subsequent readmissions, signaling important quality of care concerns. We
sought to test the hypothesis that waitlists negatively affected quality of care, with patients
being discharged “quicker-but-sicker” as evidenced both by shorter lengths of stay and

Adm Policy Ment Health. Author manuscript; available in PMC 2016 December 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Laetal.

Page 3

shorter times to readmission. In effect, shorter inpatient stays (quicker) may result in rapid
readmissions (an indicator of sicker).

The “quicker-but-sicker” hypothesis has been studied extensively in general medicine (Qian
et al. 2010; Moore et al. 2007; Halm et al. 2002; Kosecoff et al. 1990) and inpatient
psychiatry (McFarland et al. 2002; Lyons et al. 1997; Ellis and McGuire 1996; Appleby et
al. 1993). However, no prior study has evaluated whether state psychiatric hospital waitlist
policies are producing this effect. The objective of this study was to test the “quicker-but-
sicker” hypothesis by estimating the effects of North Carolina’s state hospital waitlist policy
on length of stay and time to readmission.

Implementation of North Carolina’s Waitlist Policy

The policy context for North Carolina’s state hospital waitlist included the state’s 2001
Mental Health Reform Bill (House Bill 381 2001), which called for downsizing state-
operated psychiatric hospitals and shifting care to community-based settings (Swartz and
Morrissey 2003; Vicario 2012). At that time there were 1,755 beds in four state psychiatric
hospitals (White 2012). State hospital capacity decreased by more than 30% between fiscal
years 2001 and 2006 to 1,180 beds (White 2012). The state continued to rely on its
psychiatric hospitals for acute care even after the capacity reductions. In fiscal year 2007,
North Carolina had the most state hospital admissions nationally (17,419), one of the highest
admission rates (196.7 per 100,000 population), and one of the lowest values of median
length of stay (7 days for adult stays) (author calculations using Center for Mental Health
Services 2006; United States Census Bureau 2006).

On February 6, 2007, in response to concerns for staff and patient safety in overcrowded
treatment units, the state initiated a waitlist policy for all non-forensic admissions to state
psychiatric hospitals (Moseley 2007). Following the declaration of the waitlist policy, state
hospital staffed-bed capacity remained stable at around 1,180 beds through fiscal year 2008
(White 2012). Additional statewide bed reductions were later achieved in July 2008 and
December 2010 by merging two hospitals and replacing their separate physical plants with a
new, smaller, 432-bed facility (Biesecker 2008). In 2013, the capacity of the three remaining
state hospitals was 866 beds, including only 84 forensic beds and 36 children’s beds (Joint
Legislative Committee on Health and Human Services, Mental Health Subcommittee 2013;
meeting with state hospital administrators March 20, 2013).

The waitlists generally function as first-in, first-out queues by patient sex, where the patient
who has waited the longest is admitted when a bed becomes available. However, according
to conversations with state hospital administrators (meeting September 1, 2010), patients
with the most acute needs can be prioritized for admission. Specific rules for prioritization
are based on referral location (with priority given to patients waiting in emergency
departments and crisis centers over patients already in inpatient psychiatric units) and acuity
(with priority given to patients who limit the ability of their referral source to admit
additional patients). In order to assess whether North Carolina’s waitlist implementation
conformed to the quicker-but-sicker hypothesis, we tracked lengths of stay, admissions, and
readmissions during the seven-year period from 2004 through 2010.
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METHODS

Data Sources

Sample

Measures

North Carolina’s Division of State Operated Healthcare Facilities, the administrative unit
that oversees state hospitals, monitors waitlists based on a monthly report from each hospital
documenting the number of days operating on a waitlist and the number of patients placed
on the waitlist. These monthly waitlist data were collected prospectively by each state
hospital and reported to the Division beginning in February 2007. We used these data to
define the date of waitlist implementation for each hospital.

We analyzed admission and discharge data (2004-2010) from North Carolina's Healthcare
Enterprise Accounts Receivable Tracking System (HEARTS). HEARTS is a billing system
maintained by the Division of State Operated Healthcare Facilities. The waitlist data and our
HEARTS data extract were not linked, so we were not able to determine which state hospital
admissions originated from the waitlists.

Unlike in other states where forensic admissions dominate state hospital use, forensic cases
represent a small minority (less than 5%) of admissions to North Carolina state psychiatric
hospitals (National Association of State Mental Health Program Directors Research
Institute, Inc. 2012; Torrey et al. 2012; North Carolina Division of Mental Health,
Developmental Disabilities and Substance Abuse Services 2012). For this study, we
examined an admission sample and a discharge sample of all non-forensic visits to general
adult short-term and long-term treatment units between January 1, 2004 and November 30,
2010. Most patients on North Carolina state hospital waitlists were referred to these units
rather than to child, adolescent, geriatric, or forensic units. Patients may have received care
in multiple treatment units during a given hospital stay. However, to capture all use of adult
treatment units, we included visits with patient service codes corresponding to the selected
short-term or long-term units at any point in the visit record. We excluded data from
December 2010 because of the consolidation from a four- to a three-hospital system during
that month.

The admission sample included all state hospital admissions during the study period of
patients who were between the ages of 18 and 64 at the time of admission. We used this
sample to evaluate the effect of the waitlist policy on length of stay. The discharge sample
included all state hospital discharges of patients who were between the ages of 18 and 64 at
both admission and discharge during the study period. We used the discharge sample to
evaluate the effect of the waitlist policy on time to readmission to any state hospital in North
Carolina.

Dependent variables were length of stay in days (calculated by subtracting admission date
from discharge date) and time to readmission in days (calculated by subtracting discharge
date from the next date of admission, if any, to any of the four state hospitals). We coded
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length of stay and time to readmission as 0.5 days for patients discharged on the date of
admission or readmitted on the date of discharge, respectively.

The key independent variable was a time-dependent covariate equal to zero before waitlist
implementation and equal to one after implementation. To account for differential take-up of
the waitlist policy across hospitals, we defined the implementation date for each hospital as
the first day of the first month during which the hospital operated a waitlist for at least five
days (or on February 6, 2007, for hospitals operating on a waitlist for at least five days
during this first month of the policy).

In adjusted analyses, we included three sets of interaction terms to test for differential
impacts of the waitlist, focusing on sex, diagnosis type, and individual hospital. Here, we
wanted to explore the hypotheses that post-waitlist decreases in length of stay and time to
readmission might be greater for male patients as compared to female patients (since male
treatment units operated on waitlists more often than female treatment units, potentially
leading hospitals to discharge male patients “quicker-but-sicker” on a more frequent basis).
Patient diagnoses were categorized into five mutually exclusive groups using all
International Classification of Diseases, Ninth Revision, Clinical Madification (ICD-9-CM)
codes listed in each visit record. The five diagnosis types included (1) severe mental illness
(SMI) without substance abuse (SA), (2) SMI with SA, (3) non-SMI without SA, (4) non-
SMI with SA, or (5) SA alone (see Table 1). Individuals classified into the “non-SMI”
diagnosis groups had at least one non-SMI mental health diagnosis, but no SMI diagnosis;
individuals classified into the “SA alone” diagnosis group had at least one SA diagnosis, but
no SMI or non-SMI mental health diagnosis. Interaction terms between the post-waitlist
indicator and diagnosis type were included in analyses to test the hypothesis that patients in
less severe diagnosis categories (such as SA alone or non-SMI with or without SA) might be
prioritized for quicker discharge over patients with more severe diagnoses in the post-
waitlist time period. If hospital stays for these patients with less severe illness were cut too
short, we might expect to see them cycle back to the hospital more quickly than patients
with more severe illness. Last, we wanted to begin to examine post-waitlist changes in
length of stay and time to readmission by individual hospital, given actual or potential
differences in the initial uptake of waitlists, waitlist management strategies, patient
populations, and regional alternatives to state hospitalization.

We first generated descriptive statistics summarizing our admission and discharge samples,
overall and separately for the pre-waitlist and post-waitlist cohorts. We used the admission
sample to compare state hospital length of stay for patients admitted pre- and post-waitlist,
including a small number of right-censored values for patients not discharged by the end of
the study period (466 of 72,035, or 0.65%). This comparison allowed us to use all available
data, but it failed to adjust for patients admitted pre-waitlist but discharged post-waitlist or
for patients admitted in the pre-waitlist period who ended up having longer follow-up times
than patients admitted in the post-waitlist period.

To begin to address these issues while accurately characterizing utilization, we computed
length of stay and time to readmission overall and by diagnosis type for a comparable pre-

Adm Policy Ment Health. Author manuscript; available in PMC 2016 December 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Laetal.

Page 6

and post-waitlist patient cohort. The pre-waitlist length of stay and readmission cohorts
included all admissions and discharges, respectively, between February 1, 2005 and January
31, 2006, allowing us to track each patient in the data for one year pre-intervention.
Similarly, the post-waitlist cohorts included all admissions and discharges, respectively, for
one year starting on the date of waitlist implementation for each hospital.

For length of stay, we compared the proportion of patients in the pre- and post-waitlist
cohorts who were discharged within clinically relevant time periods (0.5 to 3 days, 4 to 7
days, 8 to 14 days, 15 to 30 days, 31 to 90 days, 91 to 365 days, or not yet discharged in
one-year follow-up). We calculated the pre- and post-waitlist mean and median length of
stay, truncating length of stay at 365 days for patients not yet discharged. For time to
readmission, we similarly compared the proportion of people readmitted to a state hospital
within the same time periods as used for length of stay.

To leverage the complete admission and discharge samples while testing the “quicker-but-
sicker” hypothesis, we then used Cox proportional hazards models with time-dependent
covariates (Fisher and Lin 1999) to analyze the effects of waitlist policy implementation on
hospital length of stay and time to readmission, controlling for patient demographic, clinical,
and visit-specific characteristics. Patient demographics included age (in years), sex, race,
and insurance status. We used binary indicators for marital status, veteran status, legally
declared incompetence, and patient report of having an occupation. We controlled for
residential arrangement at admission in the length of stay model and discharge location in
the readmission model. In the readmission model we also included a measure of housing
instability, indicating whether the patient’s type of living arrangement changed between
admission and discharge (for example, from a private residence to a homeless shelter). Type
of psychiatric diagnosis for the current visit was included as a categorical variable as
described above. Other visit-specific control variables included a set of dummy variables for
state hospitals, a categorical measure of the number of previous state hospitalizations during
the study period, commitment status (voluntary, involuntary mental health, involuntary SA),
criminal involvement (capturing current involvement with the criminal justice system,
including presence of legal charges; arrival by correctional officer; referral from court, law
enforcement, or correctional facility; or discharge to a correctional facility), and whether
state hospital arrival occurred through established avenues for admission (e.g., referral from
a local mental health agency) as opposed to walk-ins.

The Cox models allowed us to account for right-censoring when a patient experienced an
event (discharge or readmission) or reached the end of the administrative data (November
30, 2010). We compared the hazard of discharge (or readmission) before and after waitlist
implementation, where implementation date varied by hospital. We used robust sandwich
estimation of the covariance matrix (Lin and Wei 1989) to account for multiple visits from
the same patients. We modeled interactions based on a priori expectations, explained above,
that post-waitlist changes in patterns of care would vary by sex, diagnosis type, and hospital
region. Data analysis was performed using SAS version 9.3 (SAS Institute, Cary, North
Carolina) and R version 2.14 (R Foundation for Statistical Computing, Vienna, Austria). To
accommodate the large sample size, we used a conservative alpha level of 0.01 to identify
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statistical significance. This study was approved by the University of North Carolina’s
Institutional Review Board.

Based on monthly reports, waitlist implementation varied substantially across the four
hospitals. The first three hospitals began operating waitlists in February, May, and June
2007, and the last hospital began operating a waitlist over a year later in April 2008. In the
following year (i.e., between April 2008 and March 2009), an average of 373 patients were
placed on a waitlist for state hospital admission each month. On average, fewer than 45% of
these patients were ultimately admitted each month. State hospitals reported an average
monthly wait time of over 20 hours, although in extreme cases, patients waited for over a
week for admission.

Our samples included 72,035 non-forensic admissions to, and 71,562 discharges from, North
Carolina's state psychiatric hospitals between January 2004 and November 2010 (Table 2).
The total number of admissions was similar across hospitals (not shown). Nearly two-thirds
of admissions (n=47,539) occurred during the pre-period before the admitting hospital
implemented its waitlist. Most patient admissions were male (63.1%), aged 30 to 54
(62.5%), were white (57.1%), had an insurance status of self-pay or uninsured (54.9%),
lived in a private residence (81.8%), arrived at the hospital through established avenues for
admission (96.4%) as opposed to walk-ins, and had no previous hospitalization between
January 2004 and November 2010 (61.6%). Patients diagnosed with SMI represented 62.2%
of admissions. Few admissions involved patients who were married (15.5%), were
criminally involved (9.8%), were deemed incompetent (4.3%), self-identified with an
occupation (26.3%), were veterans (3.7%), or were admitted voluntarily (9.9%). The pre-
waitlist and post-waitlist admission cohorts were similar with regard to age, sex, and race,
with differences in proportions of less than three percentage points. However, larger shares
of post-waitlist admissions involved patients with public insurance and patients diagnosed
with SMI and SA (offset by decreases in the share of admissions involving self-pay/
uninsured patients and patients diagnosed with SA alone, respectively). Characteristics of
discharged patients (not shown) were similar to those of admitted patients.

Unadjusted analyses for the complete admissions samples showed that, overall, mean length
of stay was 37% higher post-waitlist, having increased from 16.9 days to 23.1 days (log rank
test p-value <.001). Median length of stay increased by 40%, from 5 to 7 days. Our cohort
analyses revealed slightly smaller increases in length of stay post-waitlist (mean 12.0 days
pre-waitlist vs. 14.2 days post-waitlist; median 5 days pre-waitlist vs. 6 days post-waitlist).
Pre- and post-waitlist length of stay distributions for the admission cohorts are provided in
Figure 1. The top left panel in the figure highlights a general post-waitlist shift away from
short hospitalizations, with increased probabilities of stays greater than two weeks. From the
remaining five panels in the figure, we can note differences in the original length of stay
distributions and magnitude of post-waitlist shifts by diagnosis type. For example, the mean
length of stay increased by 3.6 days for people with SMI and no SA (19.5 days pre-waitlist
vs. 23.1 days post-waitlist), as compared to only 0.3 days for people with SA alone (4.8 days
pre-waitlist vs. 5.1 days post-waitlist).
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As for time to readmission, a total of 27,379 discharges (38.3%) were followed by
readmission within the study period. Among pre-waitlist discharges, 32.4% were followed
by readmission within one year, as compared to 28.7% post-waitlist, a relative decline of
about 11%. Results from our cohort analyses (Figure 2) indicate very similar pre- and post-
waitlist time to readmission distributions, overall and by diagnosis type. For example, the
overall percentage of discharges with 30-day readmission decreased from 10.5% pre-waitlist
to 9.3% post-waitlist. Similar subtle differences can be viewed by diagnosis type.

Results from the Cox models confirmed that length of stay and time to readmission both
increased with implementation of the waitlist policy. Table 3 shows parameter estimates (log
hazard ratios) for discharge and readmission. In the length of stay model, the parameter
estimate for the main effect of the waitlist indicator was —0.26 (p<0.001). The corresponding
hazard ratio is 0.77, indicating that the waitlist main effect was associated with a 23%
decrease in the hazard of discharge. The waitlist effect varied by diagnosis type and hospital.
Based on our conservative Type | error threshold, the post-waitlist x sex interaction effect
(p=0.02) was not statistically significant.

We observed an interaction between waitlist implementation and diagnosis type (p<0.001).
In the pre-waitlist period, patients diagnosed with SA alone had the shortest length of stay
(followed by patients with non-SMI diagnoses with SA, non-SMI without SA, SMI with SA,
and SMI without SA). The increase in length of stay was smallest for patients with SA alone
and greatest for patients with non-SMI diagnoses without SA. The increase in expected
length of stay (with all other covariates set to their mean/modal values) ranged from 0.5 days
to 6.5 days across diagnosis types, with the relative increase ranging from 9.8% to 47.7% of
the pre-waitlist expected value.

The waitlist effect also varied by hospital (p<0.001). The hospital with the shortest pre-
waitlist length of stay (Hospital D) had the largest increase in length of stay. Similarly, the
hospital with the longest pre-waitlist length of stay (Hospital B) had the smallest increase in
length of stay. With all other covariates set to their mean/modal values, the increase in
expected length of stay ranged between 2.3 and 4.6 days across hospitals, with the relative
increase ranging from 21.7% to 46.8% of the pre-waitlist expected value.

In the readmission model, the main effect parameter estimate for the waitlist covariate
(-0.63, p<0.001) indicated an increase in time to readmission. The increase was greater for
male patients than for female patients, although this interaction effect (p=0.02) did not meet
our conservative statistical significance criterion. The post-waitlist interaction with diagnosis
type was not statistically significant (p=0.24). Parameter estimates for all post-waitlist x
hospital interaction terms were negative, indicating that time to readmission increased at all
hospitals but the size of the increase varied across hospitals.

DISCUSSION

Overall, our results do not support the hypothesis that introduction of waitlists led to patients
being discharged “quicker-but-sicker” in the post-waitlist period, either overall or stratified
by diagnosis. On the contrary, waitlists were associated with increases in length of stay and
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time to readmission, suggesting that state hospital clinicians and/or administrators were not
hastily reacting to the waitlist policy by reducing patient length of stay in an effort to admit
additional patients. In unadjusted results, waitlist implementation was associated with
increases of 40% (2 days) and 37% (6.2 days) in the median and mean length of stay,
respectively. These measured effects of the waitlist policy on admitted and discharged
patients imply that the policy also had unobserved effects on patients awaiting admission.
Specifically, with sustained demand for hospital admissions, increased length of stay and
decreased admissions imply that patients on the waitlist spent more time in emergency
departments, crisis centers, and general hospitals while awaiting transfer to state hospitals.

Although the shift in (unadjusted) mean length of stay from 16.9 days to 23.1 days may
seem trivial at the individual patient level, it translates to a sizeable decrease in the number
of patients served in state hospitals each year. If 72 represents the original number of patients
served per year, then the number of available bed days is 16.9.7and the number of patients
served per year after waitlist implementation is 16.9//23.1, or 0.73n, signifying a 27%
reduction in the annual number of patients served.

Our results are more consistent with the hypothesis that the waitlist is “squeezing out,” or
diverting, patients whose illnesses are relatively less difficult to treat/stabilize. For example,
patients with diagnosis types consistent with shorter lengths of stay (e.g., SA with no MH)
or patients with less challenging problems among those with a given diagnosis type (e.g.,
patients without violent behavior, among those with SMI) may be less likely to be admitted
to state hospitals in the post-waitlist period. These patients may be admitted to local
community hospitals or have their psychiatric crisis stabilize while still on the waitlist for
state hospital admission. In the first nine months of 2010, hundreds of patients on state
hospital waitlists experienced waits of over 6 days (Akland and Akland, 2010), suggesting
that conditions were ripe for the attrition of some patients from waitlists. Findings from
other areas of medicine have suggested that patients with less severe problems may be more
likely to disappear from waitlists. For example, couples trying to conceive through in vitro
fertilization commonly drop out of waitlists due to spontaneous pregnancy (van Dongen et
al., 2010), and among patients scheduled for coronary artery surgery, those scheduled for
non-urgent surgery have longer wait times and may therefore be at greater risk for dropping
out of waitlists due to death, compared to patients scheduled for semi-urgent surgery
(Sobolev et al., 2006).

The findings that led to this “squeezing out” hypothesis suggest a qualitative shift in the
types of patients cared for in state psychiatric hospitals, of which administrators must be
mindful. However, our data do not allow us to explain definitively the differences between
our pre- and post-waitlist cohorts in diagnosis type and length of stay. Additional research is
needed to determine whether, how much, and by what mechanisms the waitlist policy has
resulted in a changed case mix of admissions to state hospitals, potentially helping to explain
the increase in length of stay post-waitlist.

The longer time to readmission post-waitlist can be explained, at least in part, by the greater
delay of admissions in this more resource-constrained system. For example, in fiscal year
2012, the average wait time to state psychiatric hospital admission was 2.7 days for people
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referred from a general hospital emergency department (North Carolina Division of State
Operated Healthcare Facilities 2012). We would expect the post-waitlist time to readmission
to be higher by at least this amount, as patients are no longer admitted immediately after
referral. As patients with less challenging problems are “squeezed out” of the state
psychiatric hospital, it is also possible that increased readmissions to other facilities or
programs may reduce the hazard of readmission to state hospitals. Similarly, longer time to
readmission may indicate that, once their symptoms are stabilized, patients are more likely
to receive needed services outside of the state hospitals.

The effects of the waitlists on patterns of state hospital use varied to some extent by hospital
and patient diagnosis type. The hospital with the shortest pre-waitlist length of stay had the
largest increase in length of stay, and the hospital with the longest pre-waitlist length of stay
had the smallest increase, indicating that differences in the effects of the waitlist policy may
have been associated with pre-waitlist differences in how the hospitals were used by the
counties in their service areas. A more thorough ecological analysis may be warranted to
investigate differences in effects of the waitlist policy across hospitals, taking into account
regional differences in the populations served by state hospitals as well as availability of
alternative community-based mental health services.

The effects of the waitlist policy on length of stay varied by patient diagnosis type, although
increases in length of stay occurred for all patients. Length of stay increased by the smallest
amount for patients diagnosed with SA alone. One explanation is that in the post-waitlist era,
state hospitals may discharge or transfer SA patients sooner (relative to other patients) to
make room for patients more appropriate for state hospitalization. The effects of the waitlist
policy on time to readmission did not vary by diagnosis type.

The current study has several limitations. First, it is based upon the experiences of a single
state and might not generalize to all states that continue to rely on state hospitals for acute
psychiatric care. However, the consistency of our findings across four state hospitals
suggests that the length of stay and readmission effects of waitlists may be generalizable
across a range of hospitals. Second, historical events other than the waitlist may have
contributed to changes in patterns of use (e.g., an expansion of community-based care that
allowed patients to function in the community without state hospital stays, or a shift in
philosophy of care towards longer visits). To minimize this risk, we defined the post-waitlist
period based on the month of waitlist uptake within each hospital, rather than the date of the
statewide policy announcement. Third, because utilization data from non-state psychiatric
facilities were not available, our analysis of time to readmission examined readmission to
state hospitals only. Last, we tested the “quicker-but-sicker” hypothesis using length of stay
and time to readmission as proxy outcome measures because we lacked data on patient
functional status at time of discharge.

CONCLUSION

Despite the limitations discussed, the current study provides several insights about how state
hospital waitlists can potentially impact patterns of utilization. State hospital waitlist
implementation was associated with increases in length of stay and time to readmission.
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These effects varied by patient diagnosis type (for length of stay) and individual hospital
characteristics. Although additional metrics should be used to examine clinical outcomes at
the time of discharge, our results do not support the idea that hospitals are discharging
patients “quicker-but-sicker” in an effort to admit additional patients and manage admission
delays. Nonetheless, changes in patterns of care should be taken into account when
implementing waitlists. In addition to reducing hospital patient census by prohibiting
overcrowded treatment units, waitlists also may reduce the number of patients able to be
served annually by increasing length of stay and thus slowing bed turnover. Additional
research is needed to determine whether and how waitlist policies affect other aspects of
state psychiatric hospitals, such as case mix. The wider impacts of these policies on local
hospital emergency departments and outpatient mental health agencies also need to be
examined.

Acknowledgments

Effort by the first author was supported by a National Research Service Award Pre-Doctoral Traineeship from the
Agency for Healthcare Research and Quality sponsored by the Cecil G. Sheps Center for Health Services Research,
University of North Carolina at Chapel Hill, grant number T32-HS000032. Effort by the second and sixth authors
was partially supported by National Institutes of Health grant RR025747 to the North Carolina Translational and
Clinical Sciences Institute. Effort by the third author was partially supported by award number KL2RR025746 from
the National Center for Research Resources. The assistance of North Carolina’s Division of State Operated
Healthcare Facilities in making data available for this study is gratefully acknowledged. The authors take sole
responsibility for the scientific validity and accuracy of the methodology, results, statistical analyses, and
conclusions presented.

References

Akland, G.; Akland, A. Report I1: State Psychiatric Hospital Admission Delays in North Carolina.
Raleigh, NC: National Alliance on Mental IlIness, Wake County; 2011. Retrieved April 7, 2014
from http://nami-wake.org/Publications.html

Appleby L, Desai PN, Luchins DJ, Gibbons RD, Hedeker DR. Length of stay and recidivism in
schizophrenia: A study of public psychiatric hospital patients. American Journal of Psychiatry.
1993; 150(1):72-76. [PubMed: 8417584]

Biesecker, M. First patients go to Butner facility. Raleigh News and Observer. 2008 Jul 22. Retrieved
December 11, 2012 from http://www.newsobserver.com/2008/07/22/63243/first-patients-go-to-
butner-facility.html

Center for Mental Health Services. Mental Health, United States, 2004. Rockville, MD: Substance
Abuse and Mental Health Services Administration; 2006. (DHHS Publication No. SMA-06-4195)

Center for Mental Health Services. 2007 CMHS uniform reporting system output tables. 2008.
Retrieved October 24, 2012 from http://www.samhsa.gov/dataoutcomes/urs/urs2007.aspx

Ellis RP, McGuire TG. Hospital response to prospective payment: Moral hazard, selection, and
practice-style effects. Journal of Health Economics. 1996; 15(3):257-277. [PubMed: 10159442]

Fisher LD, Lin DY. Time-dependent covariates in the Cox proportional-hazards regression model.
Annual Review of Public Health. 1999; 20:145-157.

Halm EA, Fine MJ, Kapoor WN, Singer DE, Marrie TJ, Siu AL. Instability on hospital discharge and
the risk of adverse outcomes in patients with pneumonia. Archives of Internal Medicine. 2002;
162(11):1278-1284. [PubMed: 12038946]

House Bill 381. (2001). Session Law 2001-437. General Assembly of North Carolina, Session 2001.

Joint Legislative Committee on Health and Human Services, Mental Health Subcommittee. Report on

exploring the costs and feasibility of a new psychiatric facility. Raleigh, NC: Department of Health
and Human Services; 2013. Retrieved June 13, 2013 from http://www.ncdhhs.gov/mhddsas/
statspublications/Reports/reports-generalassembly/index.htm

Adm Policy Ment Health. Author manuscript; available in PMC 2016 December 30.


http://nami-wake.org/Publications.html
http://www.newsobserver.com/2008/07/22/63243/first-patients-go-to-butner-facility.html
http://www.newsobserver.com/2008/07/22/63243/first-patients-go-to-butner-facility.html
http://www.samhsa.gov/dataoutcomes/urs/urs2007.aspx
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/reports-generalassembly/index.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/reports-generalassembly/index.htm

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Laetal.

Page 12

Kosecoff J, Kahn KL, Rogers WH, Reinisch EJ, Sherwood MJ, Rubenstein LV, et al. Prospective
payment system and impairment at discharge: The ‘quicker-and-sicker' story revisited. Journal of
the American Medical Association. 1990; 264(15):1980-1983. [PubMed: 2214063]

Lin DY, Wei LJ. The robust inference for the Cox proportional hazards model. Journal of the American
Statistical Association. 1989; 84(408):1074-1078.

Lyons JS, O'Mahoney MT, Miller SI, Neme J, Kabat J, Miller F. Predicting readmission to the
psychiatric hospital in a managed care environment: Implications for quality indicators. American
Journal of Psychiatry. 1997; 154(3):337-340. [PubMed: 9054780]

McFarland BH, Khorramzadeh S, Millius R, Mahler J. Psychiatric hospital length of stay for Medicaid
clients before and after managed care. Administration and Policy in Mental Health. 2002; 29(3):
191-199. [PubMed: 12033665]

Moore C, McGinn T, Halm E. Tying up loose ends: discharging patients with unresolved medical
issues. Archives of Internal Medicine. 2007; 167(12):1305-1311. [PubMed: 17592105]

Moseley, M. Memorandum to community hospital CEOs and LME directors. Raleigh, NC:
Department of Health and Human Services; 2007 Feb 6.

National Association of State Mental Health Program Directors Research Institute, Inc. State mental
health agency profiles systems and revenues expenditures study, Table 30d: FY 2001, FY 2009,
and FY 2010 SMHA-controlled mental health expenditures (in millions) in constant dollars. 2010.
Retrieved February 3, 2013 from http://www.nri-inc.org/projects/Profiles/RevExp2010/T30d.pdf

National Association of State Mental Health Program Directors Research Institute, Inc. State mental
health agency profiles system and revenues expenditures study, 2012. 2012. Retrieved October 24,
2012 from http://www.nri-inc.org/projects/profiles/

New Freedom Commission on Mental Health. Subcommittee on acute care: Background paper.
Rockville, MD: 2004. (DHHS Publication No. SMA-04-3876)

Nichols, R. Georgia overhauls its mental health system. Governing. 2011 Oct. Retrieved February 3,
2013 from http://www.governing.com/topics/health-human-services/following-patient-reentry-
orders-georgia.html

North Carolina Division of Mental Health, Developmental Disabilities and Substance Abuse Services.
Reform of the mental health, developmental disabilities and substance abuse service system
[PowerPoint slides]. 2005 Feb. Retrieved February 3, 2013 from http://www.ncdhhs.gov/mhddsas/
statspublications/presentations/indexarchive.htm

North Carolina Division of Mental Health, Developmental Disabilities and Substance Abuse Services.
Olmstead report. Raleigh, NC: Department of Health and Human Services; 2008. Retrieved
February 3, 2013 from http://www.ncdhhs.gov/mhddsas/statspublications/Reports/reports-
generalassembly/archiveindex.htm

North Carolina Division of Mental Health, Developmental Disabilities and Substance Abuse Services.
North Carolina psychiatric hospitals, annual statistical report, fiscal year 2012. Raleigh, NC:
Department of Health and Human Services; 2012. Retrieved December 12, 2012 from http://
www.ncdhhs.gov/mhddsas/statspublications/Reports/Financialandstatisticalreports/
Statisticalreports/index.htm

North Carolina Division of State Operated Healthcare Facilities. Emergency department average
waiting times for referrals, state fiscal year 2012. Raleigh, NC: Department of Health and Human
Services; 2012. Retrieved August 13, 2013 from http://www.ncdhhs.gov/dsohf/facilitydata/
reports.htm

Qian X, Russell LB, Valiyeva E, Miller JE. ‘Quicker and sicker’ under Medicare’s prospective
payment system for hospitals: New evidence on an old issue from a national longitudinal survey.
Bulletin of Economic Research. 2011; 63(1):1-27. [PubMed: 21141646]

Rash M. North Carolina’s behavioral health delivery system: A historical perspective. North Carolina
Medical Journal. 2012; 73(3):185-188. [PubMed: 22779149]

Sobolev BG, Levy AR, Kuramoto L, Hayden R, FitzGerald JM. Do longer delays for coronary artery
bypass surgery contribute to preoperative mortality in less urgent patients? Medical Care. 2006;
44(7):680-686. [PubMed: 16799363]

Adm Policy Ment Health. Author manuscript; available in PMC 2016 December 30.


http://www.nri-inc.org/projects/Profiles/RevExp2010/T30d.pdf
http://www.nri-inc.org/projects/profiles/
http://www.governing.com/topics/health-human-services/following-patient-reentry-orders-georgia.html
http://www.governing.com/topics/health-human-services/following-patient-reentry-orders-georgia.html
http://www.ncdhhs.gov/mhddsas/statspublications/presentations/indexarchive.htm
http://www.ncdhhs.gov/mhddsas/statspublications/presentations/indexarchive.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/reports-generalassembly/archiveindex.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/reports-generalassembly/archiveindex.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/Financialandstatisticalreports/Statisticalreports/index.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/Financialandstatisticalreports/Statisticalreports/index.htm
http://www.ncdhhs.gov/mhddsas/statspublications/Reports/Financialandstatisticalreports/Statisticalreports/index.htm
http://www.ncdhhs.gov/dsohf/facilitydata/reports.htm
http://www.ncdhhs.gov/dsohf/facilitydata/reports.htm

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Laetal.

Page 13

Substance Abuse and Mental Health Services Administration. Mental Health, United States, 2010.
Rockville, MD: Substance Abuse and Mental Health Services Administration; 2012. (HHS
Publication No. SMA-12-4681)

Swartz M, Morrissey J. Mental health care in North Carolina: Challenges on the road to reform. North
Carolina Medical Journal. 2003; 64(5):205-211. [PubMed: 14601415]

Torrey, EF.; Entsminger, K.; Geller, J.; Stanley, J.; Jaffe, DJ. The shortage of public hospital beds for
mentally ill persons. Arlington, VA: Treatment Advocacy Center; 2008.

Torrey, EF.; Fuller, DA.; Geller, J.; Jacobs, C.; Ragosta, K. No room at the inn: Trends and
consequences of closing public psychiatric hospitals. Arlington, VA: Treatment Advocacy Center;
2012.

United States Census Bureau. Annual estimates of the resident population of the United States,
regions, states, and Puerto Rico: April 1, 2000 to July 1, 2006. 2006. (NST-EST2006-01)

van Dongen AJ, Verhagen TE, Dumoulin JC, Land JA, Evers JL. Reasons for dropping out from a
waiting list for in vitro fertilization. Fertility and Sterility. 2010; 94(5):1713-1716. [PubMed:
19896662]

Vicario M. The “crisis” crisis: Emergency department use and community resources in North
Carolina’s behavioral health crisis system. North Carolina Medical Journal. 2012; 73(3):216-218.
[PubMed: 22779159]

White, L. Impact on state facilities and community psychiatric hospitals; Presentation to the Joint
Legislative Oversight Committee on Health and Human Services Subcommittee on Mental Health;
North Carolina Division of State Operated Healthcare Facilities; 2012 Sep 10.

Adm Policy Ment Health. Author manuscript; available in PMC 2016 December 30.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Laetal.

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Percent of admission cohort

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Percent of admission cohort

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Percent of admission cohort

[ Pre-waitlist

Overall

Ii Tﬂj]ﬂ. =

2 A > H
NI é’% %“’q qx,“’b &
Length of stay (days)
SMI without SA

D A D> S D O X
AT N M S )
o TN P

Length of stay (days)

SMI with SA

ﬂﬂﬂudd_

S O o
B
N N 'b“%

Length of stay (days)

B Post-waitlist

Percent of admission cohort

Percent of admission cohort

Percent of admission cohort

Non-SMI without SA

60.0%

50.0%

40.0%

30.0%

200 BB

10.0%

0.0% R -
0"’?) N« %,\,V w"’%g %”QQQN“’@ ”o“’bx

Length of stay (days)

Non-SMI with SA

60.0%
50.0%

40.0%

30.0%
20.0%
10.0% -

0.0%

Length of stay (days)

SA alone
60.0%
50.0%
40.0%
30.0% -
20.0%
10.0%
0.0% I:. l:- —en.
> °9 Nq° ,,,é° 0’@*
o>

Length of stay (days)

Figurel.
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diagnosis type)

Page 14

aAdmission cohorts included all admissions between February 1, 2005 and January 31, 2006
(pre-waitlist cohort) and all admissions occurring within one year of each hospital operating
on a waitlist for at least five days of the month (post-waitlist cohort).
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Percent of discharge cohorts 2 readmitted within given time periods (overall and by
diagnosis type)

aDischarge cohorts included all discharges between February 1, 2005 and January 31, 2006
(pre-waitlist cohort) and all discharges occurring within one year of each hospital operating
on a waitlist for at least five days of the month (post-waitlist cohort).
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Table 1

Diagnosis types with corresponding ICD-9-CM codes

Diagnosis Type 1CD-9-CM Codes
Severe mental illness (SMI) At least one of [295, 296, 298.0, 298.1, 298.3-298.9]
without substance abuse (SA) AND none of [291, 292, or 303-305]
SMI with SA At least one of [295, 296, 298.0, 298.1, 298.3-298.9]
AND at least one of [291, 292, or 303-305]
Non-SMI without SA At least one of [290, 293-294, 297, 298.2, 299-302, 306-316] AND none of [291, 292, 295, 296, 298.0,

Non-SMI with SA

SA alone

298.1, 298.3-298.9, or 303-305]

At least one of [290, 293-294, 297, 298.2, 299-302, 306-316] AND at least one of [291, 292, or 303-305]
AND none of [295, 296, 298.0, 298.1, 298.3-298.9]

At least one of [291, 292, or 303-305] and none of [290, 293-302, 306-316]
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Table 2

Descriptive statistics for North Carolina state psychiatric hospital admissions overall and by admission cohort,
2004-2010

Variable All admissions, N (%) Pre-waitlist cohort, N (%) Post-waitlist cohort, N (%)
Full sample 72,035 (100.0) 47,539 (66.0) 24,496 (34.0)
Sex

Male 45,454 (63.1) 30,224 (63.6) 15,230 (62.2)

Female 26,581 (36.9) 17,315 (36.4) 9,266 (37.8)
Age?

18-29 22,527 (31.3) 14,872 (31.3) 7,655 (31.3)

30-54 45,026 (62.5) 30,074 (63.3) 14,952 (61.0)

55-64 4,482 (6.2) 2,593 (5.5) 1,889 (7.7)
Race

White 41,100 (57.1) 27,331 (57.5) 13,769 (56.2)

Black 27,852 (38.7) 18,293 (38.5) 9,559 (39.0)

Other 3,083 (4.3) 1,915 (4.0) 1,168 (4.8)
Insurance

Private 4,996 (6.9) 3,062 (6.4) 1,934 (7.9)

Public 27,482 (38.2) 16,992 (35.7) 10,490 (42.8)

Self-pay/Uninsured 39,557 (54.9) 27,485 (57.8) 12,072(49.3)
Diagnosis type

Severe mental illness (SMI) without substance 24,740 (34.3) 16,216 (34.1) 8,524 (34.8)
abuse (SA)

SMI with SA 20,068 (27.9) 12,040 (25.3) 8,028 (32.8)

Non- SMI without SA 6,720 (9.3) 4,750 (10.0) 1,970 (8.0)

Non-SMI with SA 12,251 (17.0) 8,187 (17.2) 4,064 (16.6)

SA with no mental health diagnosis 8,256 (11.5) 6,346 (13.4) 1,910 (7.8)

a L . . - -
Average age of admission sample was 36.8 years, increasing from 36.6 years pre-waitlist to 37.3 years post-waitlist.
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Cox proportional hazards model parameter estimates (log hazard ratios) for state psychiatric hospital discharge

and readmission

Variable Discharge parameter estimate Readmission parameter estimate
Post-waitlist (reference: pre-waitlist) —0.26™* —0.63%%
Female (reference: male) -0.03% —0.16 ™%
Diagnosis type (reference: severe mental illness (SMI) without
substance abuse (SA))
SMI with SA 030" -0.03
Non-SMI without SA 0.69%* —0.32%*
Non-SMI with SA 0.89** ~0.19™"*
SA with no mental health diagnosis 0.95™* 0377
Hospital (reference: hospital A)
Hospital B —0177% —0.08%
Hospital C 0.08™* 0.06”
Hospital D 0.45** 0.05
Post-waitlist interaction effects
Post-waitlist x female 0.04 0.06
Post-waitlist x diagnosis type
Post-waitlist x SMI with SA —0.07™* -0.04
Post-waitlist x non-SMI without SA —0.16™% 0.00
Post-waitlist x non-SMI with SA -0.06 -0.08
Post-waitlist x SA with no mental health diagnosis 0.09% 0.01
Post-waitlist x hospital
Post-waitlist x hospital B 0.14%* 0.22%F
Post-waitlist x hospital C 0.05 0137
Post-waitlist x hospital D -0.03 0.20 ™
*
p<0.01
ok
p<0.001
Notes:

1. Positive parameter estimates reflect increases in the hazard of discharge or readmission (i.e., decreases in the length of stay
or time to readmission). Negative parameter estimates reflect increases in length of stay or time to readmission. For
example, in the length of stay model, the main effect parameter estimate for the waitlist (-0.26, p<0.001) indicates an
increase in length of stay.

2. Other control variables included age, race, insurance status, marital status, veteran status, legally declared incompetence,

patient report of having an occupation, residential arrangement at admission (in length of stay model), discharge location
(in readmission model), change in living arrangement between admission and discharge (in readmission model), repeat
visits during the study period, involuntary commitment status, criminal involvement, and whether state hospital arrival

occurred through established avenues for admission.
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