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Abstract

Objectives—Changes in the parameters of inpatient psychiatric care have inspired a sizable
literature exploring correlates of prolonged intervention as well as symptom change over varying
lengths of hospitalization. However, existing data offer limited insight regarding the nature of
symptom change over time. Objectives of this longitudinal research were to (a) model the
trajectory of depressive symptoms within an inpatient psychiatric sample, (b) identify
characteristics associated with unique patterns of change, and (c) evaluate the magnitude of
expected gains using objective clinical benchmarks.

Methods—~Participants included psychiatric inpatients treated between April 2008 and December
2010. Latent growth curve modeling was used to determine the trajectory of Beck Depression
Inventory Il depressive symptoms in response to treatment. Age, gender, trauma history, prior
hospitalization, and DSM-IV diagnoses were examined as potential moderators of recovery.
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Results—Results indicate a nonlinear model of recovery, with symptom reductions greatest
following admission and slowing gradually over time. Female gender, probable trauma exposure,
prior psychiatric hospitalization, and primary depressive diagnosis were associated with more
severe trajectories. Diagnosis of alcohol/substance use, by contrast, was associated with more
moderate trajectories. Objective benchmarks occurred relatively consistently across patient groups
with clinically significant change occurring between 2—4 weeks post-admission.

Conclusion—The nonlinear trajectory of recovery observed in these data provides insight
regarding the dynamics of inpatient recovery. Across all patient groups, symptom reduction was
most dramatic in the initial week of hospitalization. However, notable improvement continued for
several weeks post-admission. Results suggest timelines for adequate inpatient care are largely
contingent on program-specific goals.
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inpatient treatment; psychiatric hospitalization; depression; symptom trajectory; latent growth
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Parameters of inpatient psychiatric care have changed significantly over the past several
decades, in large part due to deinstitutionalization of mental health services and decreasing
rates of payer reimbursement.1=3 Organizational shifts have contributed to overall reductions
in the typical length of psychiatric hospitalization,-> inspiring a sizable literature exploring
the impact of abbreviated hospitalization and factors contributing to extended care. To date,
research comparing outcome across varying lengths of hospitalization is equivocal. Whereas
symptom reduction from admission to discharge is noted consistently, shorter hospitalization
has been associated with less,® greater,” and comparable -9 improvement across individual
studies. Research examining correlates of admission length is more consistent. Prior
hospitalization, initial symptom severity, and diagnoses of depressive, bipolar, and psychotic
disorder typically are associated with more prolonged care.1%-21 Substance use and
adjustment-related pathology, by contrast, are related to shorter hospitalization.10:21
Associations with sociodemographic characteristics are noted in this literature but have been
largely inconsistent.10:22

Extant research provides descriptive parameters for inpatient care, but the ability of these
data to inform psychiatric practice is limited by a number of issues. First, duration of
hospitalization is of limited use as an outcome for most clinical applications. Psychiatric
hospitalization is a locus of treatment, serving as only an imperfect proxy for the frequency
and intensity of specific interventions administered in that setting. Correlates of admission
length inform hypotheses regarding factors influencing recovery, but treatment-focused
outcomes including symptom severity, psychiatric distress, and adaptive functioning serve
as the primary determinants for adequacy of care. Research targeting treatment-focused
outcomes is arguably of greater use for guiding intervention and policy.

Second, research targeting treatment-focused outcomes generally is limited to the
assessment of pre- to post-treatment change. Symptom reduction from admission to
discharge provides only limited information regarding the nature or trajectory of change.
Analysis of individual patterns of recovery could help determine (a) an expected trajectory
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of symptom change; (b) patients who may benefit from increased or specialized services;
and (c) empirically-derived targets for timing of intervention.

Finally, data frequently are evaluated without considering the specific goals of intervention.
Facilities seeking to optimize post-discharge functioning may benefit from a more extended
timeline of care while brief admissions may be sufficient for programs targeting acute
psychiatric stabilization. Although frequently overlooked, program-specific objectives
become central in evaluating the clinical implications of existing research and in
establishing benchmarks for the adequacy of intervention.

Given these considerations, the current research had three primary aims. The first was to
determine the trajectory of depressive symptoms over the course of hospitalization in a large
sample of psychiatric inpatients. Depressive symptoms were selected as a clinical outcome
given their relevance among inpatient populations and close relationship with general
distress.23 Symptom trajectories were estimated using latent growth curve (LGC) methods.
Analyses provide a model of expected recovery based on individual patterns of change
observed within the sample. The second aim was to identify factors impacting the trajectory
of change over time. Existent research indicates a number of variables associated with intake
severity, duration of admission, and rates of re-hospitalization, but the degree to which these
factors influence the course of recovery is unknown. Age, sex, probable trauma history,
prior psychiatric hospitalization, and presenting diagnosis were examined as potential
moderators of recovery. The final aim was to evaluate the magnitude of expected recovery
based on normative data and standards for clinically significant change.2 Analyses were
intended to evaluate the adequacy of intervention in this sample and to inform expectations
for psychiatric care more broadly.

Methods

Participants

Data were collected from psychiatric inpatients (N = 1084) hospitalized at a private, not-for-
profit facility in the southwestern United States. Treatment objectives of this facility include
clarifying diagnoses, addressing clinical symptoms, enhancing functional capacity, and
facilitating adherence to a sustainable plan for post-discharge care. Patients were admitted
between April 2008 and December 2010. Data from the most recent admission was used for
patients with multiple hospitalizations during this period. Treatment programming was
diverse and included medication management, psychoeducational groups, individual and
group psychotherapy, addictions services, and structured interpersonal and recreational
activities. Inclusion criteria for the final sample are detailed below (see Table 1).

Procedure

Data were collected as part of a larger treatment outcome study monitoring longitudinal
response to inpatient care.2> A standardized assessment battery was completed on admission
with follow-up measures administered at 2-week intervals for the duration of hospitalization.
Diagnoses were established by clinical treatment teams and attending psychiatrist, consistent
with DSM-IV criteria. All data collection procedures were approved through the facility’s
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institutional review board and were incorporated as a component of routine clinical care. See
Allen and colleagues for full details.25

Background information—Background information was collected at admission. History
of probable trauma exposure and previous psychiatric hospitalization were of particular
interest for this study. Probable trauma history was assessed using a 14-item screening
measure developed for use within inpatient settings.26 Trauma history was coded as a
dichotomous variable (0 = absent, 1 = present) based on endorsement of at least one item on
this measure. Previous psychiatric hospitalization — not limited to this facility — also was
coded as a dichotomous indicator (0 = absent, 1 = present).

Beck Depression Inventory-Il (BDI-II)—The BDI-I1 27 was used to assess depressive
symptomatology at admission and bi-weekly for the duration of hospitalization. Prior
research provides evidence for the internal consistency (a = .91-.93), test-retest reliability (r
=.93), and convergent/discriminant validity of this measure.2’~29 Interpretive guidelines for
the BDI-I1 are as follows: < 13 minimal; 14 — 19 mild; 20 — 28 moderate; 29 — 63 severe.
Admission scores at this facility were characteristic of those observed in other inpatient
samples.”30-32 Scores at each assessment were univariate normal with excellent internal
consistency (a = .93-.94).33

Analytic Approach

Analysis—Latent growth curve (LGC) analysis was used to model expected trajectory of
recovery. LGC methods assume that patterns of observed change emerge as a consequence
of underlying processes estimated as a series of growth parameters. Parameters associated
with different types of change (e.g., linear, quadratic) are specified to best approximate
patterns observed in the data. With this approach, patient-specific trajectories initially are
aggregated to form a model of baseline change; however, predictors of patient-specific
change may be included in cases where individual trajectories vary meaningfully from the
aggregate baseline model.

Analyses were conducted using a stepped approach consistent with Bollen and Curran.34
First, a baseline model was estimated, providing an overall trajectory of expected recovery.
Models specifying both linear and quadratic change were explored. Next, variance estimates
for the baseline model were examined to determine whether patient-specific trajectories
deviated meaningfully from parameters in the baseline model. Significant estimates suggest
the presence of unique trajectories that may be related to patient-specific factors (e.g.,
change in females differs from change in males). Finally, predictors were incorporated to
form a final model of patient-specific change. Predictors in the final model were grand-mean
centered. Effects indicate unique associations between patient factors and expected change,
controlling for other variables in the model.

Data structure—Analyses were conducted using MPlus 6.1 software with maximum
likelihood (ML) estimation.3> A notable feature of ML is the ability to accommodate cases
with partially missing values. Model parameters are estimated using all available
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information and remain unbiased when missingness is either (a) unrelated to any variable in
the model, or (b) associated with variables in the model but independent when accounting
for these factors.3® For the current sample, missingness was primarily a product of
differences in length of admission (i.e., cases with longer admission recorded a greater
number of assessments than those with shorter admissions). Given that (a) missing data at
later assessments was a direct function of admission length and (b) admission length was
explicitly accounted for in the model, data were considered appropriate for ML estimation.

Model Fit—The comparative fit index (CFI), Tucker-Lewis index (TLI), root-mean-square
of approximation (RMSEA), and standardized root-mean-square residual (SRMR) were
used to evaluate model fit. Based on previous recommendations, CFl and TLI > .90,
RMSEA < .08, and SRMR < .10 were considered evidence of adequate fit.3’-3% CFl and
TLI > .95, RMSEA < .06, and SRMR < .08 were indicative of close fit.40

Data screening and preparation

Diagnostic information and symptom data were available for 1197 individuals. Of these, 5
cases were excluded due to record errors, and 13 were removed given incomplete
background information. Patients hospitalized beyond the 8-week assessment period (n =
95) also were excluded given concerns regarding model convergence and parameter
stability. Relative to the final sample (N = 1084), patients with more extended
hospitalization were younger (mean = 31.3, SD = 13.0; p <.001), more likely to be female
(66.3%; p =.002), more likely to report prior psychiatric hospitalization (71.6%; p = .047),
less likely to have a primary diagnosis of a psychotic disorder (1.1%; p = .020), and
evidenced higher BDI-11 scores at admission (mean = 29.7, SD = 11.7; p = .001). Extended
hospitalization was unrelated to probable trauma history or primary diagnoses of depressive,
bipolar, or substance use disorders. Demographic information for the final sample is
provided in Table 1.

Baseline Model: What is the expected trajectory of symptoms?

Baseline linear and quadratic models were examined to determine the overall shape of
recovery. Models were specified according to Muthén and Muthén with loadings for growth
parameters weighted to reflect time - in weeks - since admission (i.e., 0, 2, 4, 6, 8).3° Latent
growth factors were regressed onto length of admission (mean centered) to account for
missingness and to control for variability in duration of hospitalization. Bootstrapped
standard errors and bias-corrected confidence intervals were estimated using 2000 redraws
from the original sample. Means, standard deviations, and correlations are presented in
Table 2.

Fit of the baseline linear model was poor (x2(13) = 304.11; p < .001) with CFI (.80), TLI (.
77), RMSEA (.14; Clgg = .13, .16) and SRMR (.23) all below standards for acceptable fit.
The baseline quadratic model evidenced substantially better fit (32(8) = 58.28; p < .001).
CFI (.97), TLI (.93), and RMSEA (.08; Clgg = .06, .10) values were adequate although
SRMR (.17) remained elevated. Growth parameters for this model (intercept = 24.70; slope
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= —5.68; quadratic = .45) indicated a trajectory of decreasing gains over time, controlling for
length of admission. The baseline quadratic model was selected for further examination
given evidence of superior fit. Variance estimates for intercept, slope, and quadratic
parameters all were significant (p < .001), indicating the presence of meaningful patient-
specific trajectories.

What factors impact symptom trajectory?

Age, sex, probable trauma history, previous psychiatric hospitalization, and presenting
diagnosis (i.e., depressive, bipolar, psychotic, alcohol/substance disorder) were introduced in
the final model, resulting in improved fit (y%,4 = 74.80, p < .001; CFI = .97; TLI = .93;
RMSEA = .04; Clgy = .03, .06; SRMR = .08). Expected trajectory of recovery for the final
model (with 95% confidence bands) is presented in Figure 1.

Intercept (expected BDI-I1 score at admission) for the final model was 24.77. Males (p <.
001) and patients presenting with alcohol/substance disorders (p = .004) evidenced lower
admission scores than other groups. By contrast, probable trauma exposure (p = .024),
previous psychiatric hospitalization (p < .001), and primary depressive diagnosis (p < .001)
were associated with higher scores at admission (see Table 3).

Slope (initial symptom reduction at admission) was —4.95 points/week controlling for length
of admission and other variables. Initial reductions were greatest among females (p = .026),
individuals endorsing previous trauma (p = .027), and patients presenting with a primary
depressive disorder (p = .002). Correlation between slope and intercept parameters (r = —.
388; p =.001) indicate more immediate symptom reduction among patients with higher
intake scores.

The quadratic parameter in this model (B,= .34) estimates the tapering of recovery over time.
For these data, only primary depressive disorder was associated with quadratic change (p =.
027). Specifically, more rapid flattening of recovery was expected among depressive
patients relative to other diagnostic groups. Correlation between quadratic and slope
parameters (r = —.923; p < .001) indicate increased deceleration of improvement in patients
with more immediate gains. Trajectories associated with the most notable deviations from
baseline are presented in Figure 2.

Clinical significance of expected change

Magnitude of expected recovery was evaluated using interpretive guidelines for the BDI-II
and standards for clinically significant change.2427 As illustrated in Figure 1, depressive
symptoms were projected to remain in the moderate range through the initial week of
hospitalization. Mild symptoms were expected to persist through week 2 before falling into
the minimal range. Symptom reductions of at least 1 point/week were projected to continue
through week 5. Model-implied change equaled 0 (i.e., no further reduction in symptoms) at
around 6-weeks post-admission.

Standards for clinically significant change provide an alternative approach to evaluating
outcome. Although definitions of clinically significant change vary given the availability of
normative data, conservative estimates may be operationalized as the point at which a
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patient’s level of functioning becomes closer to the mean of a normative population than to
the mean of the original dysfunctional sample.24 Based on a normative sample of adults,*!
threshold for clinically significant change in this research was 12.19. Results suggest the
average inpatient should achieve criteria for clinically significant change between 2- to 4-
weeks post-admission given 95% confidence bands projected for these data.

Conclusions

Aims of the current study were to (a) determine the trajectory of symptom reduction over the
course of psychiatric hospitalization, (b) identify patient characteristics associated with
recovery, and (c) quantify the magnitude of expected change using accepted clinical
benchmarks. LGC analysis provided a model of nonlinear recovery, with symptom
reductions greatest at admission and slowing gradually over time. Unique trajectories were
noted across several patient groups. Initial BDI-11 scores were lower among patients with
primary alcohol/substance use and higher among those reporting prior hospitalization.
Women also evidenced higher scores at admission and more immediate symptom reduction
than did men. Patients reporting probable trauma exposure evidenced a similar trajectory.
Finally, patients with a primary depressive diagnosis demonstrated higher admission scores,
greater immediate symptom reduction, but more rapid deceleration of recovery compared to
other groups. Mild depressive symptoms were expected to persist through 2 weeks post-
admission (excluding patients with primary alcohol/substance use) with clinically significant
change occurring between weeks 2 and 4.

Results extend the existing inpatient literature by providing context for pre- to post-
treatment changes noted in previous studies. Trajectories indicated recovery was most rapid
in the first week of admission, consistent with previous research demonstrating statistically
significant symptom reduction following even brief intervention.6-8:17.19 Factors
contributing to immediate gains likely are multifaceted within this heterogeneous inpatient
sample. Counter to delayed antidepressant response hypotheses,*2-44 meta-analyses of
double-blind, placebo-controlled antidepressant trials provide evidence for medication
effects as early as 1-2 weeks among depressed samples.*® Further reviews note evidence for
therapeutic effects of antipsychotic agents within 1-2 weeks among patients with serious
mental illness.*®6 Symptom trajectories in the current study are strikingly similar to those
noted in pharmacological trials, suggesting that medication effects could contribute to early
treatment gains. Other factors influencing immediate response likely include the provision
of basic needs (e.g., food, shelter, medical attention), removal of external stressors,
detoxification from alcohol and substances, general supportive contact, sudden therapeutic
gains,*’~48 and/or regression to the mean.

Whereas symptom reduction was most rapid in the initial week of intervention, 70% of total
expected gains occurred between weeks 1 and 6. The gradual deceleration of recovery
during this period is reminiscent of trajectories documented across both medication and
outpatient psychotherapy trials.#5-46:49 Although speculative, this curvilinear trajectory — as
well observed correlations between slope-intercept and quadratic-slope parameters — could
be conceptualized as following principles similar to the law of initial value.59 Specifically,
patients presenting to treatment in extreme distress could possess greater potential for
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immediate gains relative to those with more moderate symptoms, resulting in a steeper slope
of initial recovery. Evidence of increased antidepressant response among patients with more
severe depression is consistent with this hypothesis.>> However, the potential for continued
improvement would decrease as patients approach a threshold of maximum expected gains.
Continued incremental change may require increased time and therapeutic effort, resulting
in an overall deceleration of recovery. Mechanisms underlying this pattern require further
investigation, but evidence of common trajectories in response to both medication and
psychotherapy trials would appear to favor more global processes over intervention-specific
factors.

Finally, characteristics associated with prolonged intervention in previous research — gender,
trauma exposure, previous psychiatric hospitalization, depressive diagnoses — evidenced
symptom trajectories reflective of more severe psychopathology.10-21 The converse was true
with respect to more moderate trajectories observed for primary alcohol/substance use.’21
However, timelines for clinical benchmarks occurred with relative consistency and offer an
empirical basis from which to inform program-specific objectives. Consistent with dose-
response models of therapeutic change,>2-53 results suggest that brief intervention (e.g., 1
week) is likely adequate for facilities targeting crisis management and acute safety.
Programs targeting clinically significant change and enhanced functional capacity, by
contrast, could benefit from more extended care (e.g., 2 — 4 weeks).

Interpretations should be made within the context of the study’s strengths and limitations.
The sample was racially homogenous, and the prevalence of psychotic disorders was low
relative to estimates for general community hospitals.23 Comparable symptom severity and
relationships consistent with those noted in previous studies offer evidence of
generalizability; however, replication within more diverse samples and settings is needed.
Outcome also was limited to a single indicator of depressive symptomatology. Advantages
of the BDI-II include established psychometric properties, interpretive norms, and the
prevalence of depressive pathology among psychiatric inpatients. Regardless, future
research would be strengthened by inclusion of alternative indicators of recovery. Continued
research also would be strengthened through consideration of factors falling on other clinical
axes. Personality dysfunction and health-related conditions have been shown to impact
response to treatment, indicating the potential for unique trajectories of recovery within
these groups.>4-56 Finally, patients with prolonged admissions (> 8-weeks) were excluded
given concern that estimating trajectories beyond 8-weeks in this limited subset of
individuals (less that 10% of the total sample) would (a) produce instability in model
parameters and (b) negatively impact the overall generalizability of results. However,
individuals experiencing complicated and otherwise prolonged hospitalization represent an
important subset of the inpatient population. Further research exploring symptom
trajectories specifically within this difficult patient subset will be beneficial.

Results provide a model of expected recovery in response to multisystemic inpatient
psychiatric intervention. Although the availability and parameters of psychiatric care often
are determined by institutional factors (e.g., cost, space), these data demonstrate the viability
of inpatient care for achieving acute stabilization as well as symptom remission across
patients with a diverse range of psychiatric needs.
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Figure 1.
Expected symptom trajectory with 95% confidence bands @
aBDI-II = Beck Depression Inventory II; Bold horizontal lines denote cut points for mild

(BDI-II = 14), and moderate (BDI-11 = 20) depressive symptoms.
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Figure 2a. Gender
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Figure 2c. Alcohol/Substance use disorders
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Figure 2.

Differential symptom trajectories across patient subgroups?
aBDI-II = Beck Depression Inventory II; Bold horizontal lines denote cut points for mild
(BDI-II = 14), and moderate (BDI-11 = 20) depressive symptoms.

J Clin Psychiatry. Author manuscript; available in PMC 2015 February 02.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Clapp et al.

Sample characteristics (N = 1084)

Age
Sex (Female)
White/Caucasian
Hispanic
Relationship
Single
Cohabitating
Married
Separated
Divorced
Widowed
Employment
Full-Time
Part-Time
Unemployed
Retired
Disability
Trauma Exposure
Primary Dx
Depressive
Bi-polar
Psychotic
ETOH/Sub

Secondary Dx &
Depressive
Bi-polar
Psychotic
ETOH/Sub

Previous

Hospitalization

Length of Stay (days)

mean = 36.7
539

980

38

568
15
320
63
95
13

283
179
521
100

92
670

564
178
79
31

161
18
18

566

664

mean = 33.8

SD =14.9
49.7%
90.4%

3.5%

52.4%
1.4%
29.5%
5.8%
8.8%
1.2%

26.1%
16.5%
57.3%
9.2%
8.5%
61.8%

52.0%
16.4%
7.3%
2.9%

10.6%
1.2%
1.2%

37.3%

61.3%
S =16.9

a . . . . . - .
Secondary diagnoses include any additional diagnoses contained within the medical record
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