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ABSTRACT
BACKGROUND: Patients with schizophrenia 
struggle with disease relapses and uncon-
trolled symptoms, which can either result in 
or be a result of non-adherence to antipsy-
chotics (APs). The economic burden of such 
patients is hypothesized to be substantial.

OBJECTIVE: To evaluate the economic bur-
den of recently relapsed schizophrenia or 
of uncontrolled symptoms of schizophrenia 
with non-adherence to APs in Medicaid ben-
eficiaries. 

METHODS: Adults with ≥ 2 schizophrenia 
diagnoses and controls without schizo-
phrenia were identified in Medicaid data 

(1997Q1-2018Q1) from Iowa, Kansas, 
Mississippi, Missouri, New Jersey, and 
Wisconsin. The index date was the last 
observed schizophrenia diagnosis (cohort 
with schizophrenia) or the last service claim 
(control cohort) with ≥ 12 months of continu-
ous Medicaid enrollment before and after it. 
Cohorts were matched 1:1 using propensity 
scores. After matching, two subgroups were 
identified among adults with schizophre-
nia: (1) patients with schizophrenia and a 
recent relapse (≥ 1 schizophrenia-related 
inpatient or emergency department claim 
≤ 60 days before or on the index date) and 
(2) patients with uncontrolled symptoms of 
schizophrenia (≥ 2 schizophrenia-related 
hospitalizations) and non-adherence to 

APs (proportion of days covered < 80%) in 
the 12-month pre-index period. Previously 
matched controls were then subset to 
patients in each subgroup and their matched 
pairs without schizophrenia, thus maintaining 
the 1:1 matching ratio. Healthcare resource 
utilization (HRU) and costs ($2018 USD) in 
the 12-month post-index (observation) period 
were compared between matched pairs using 
adjusted regression models. 

RESULTS: Among 158,763 patients with 
schizophrenia, 18,771 (11.8%) had a recent 
relapse (mean age 50.5 years; 48.6% female, 
51.4% male) and 13,697 (8.6%) were not 
adherent to APs and had uncontrolled symp-
toms of schizophrenia (mean age 47.1 years; 

What is already known  
about this subject

• Schizophrenia is associated with a 
substantial economic burden, and 
existing literature suggests that 
relapse may further increase this 
burden. 

• The association of non-adherence 
to antipsychotics with costs is less 
clearly established, particularly 
among patients with uncontrolled 
symptoms of schizophrenia.

What this study adds

• In this study, Medicaid beneficiaries 
with schizophrenia who experienced 
a recent relapse and those non-
adherent to antipsychotic therapy 
with uncontrolled symptoms of 
schizophrenia incurred significantly 
higher healthcare resource utilization 
and costs compared to Medicaid 
beneficiaries without schizophrenia.

• Additional healthcare costs of these 
two subgroups of patients with 
schizophrenia appeared higher than 
those incurred by the overall population 
with schizophrenia.
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Schizophrenia is a chronic and disabling mental illness esti-
mated to affect from 0.25% to 0.64% of the US population.1 
The prevalence of schizophrenia is reported to be higher 
among Medicaid beneficiaries (1.66%).2 

Symptoms of schizophrenia include hallucinations, delu-
sions, and thought disorder,1 which can be managed using 
antipsychotics (APs) if patients remain adherent.3 However, 
many patients have difficulty with long-term adherence 
to APs and experience detrimental health outcomes as 
a result, including poor symptom control and relapse.3 

Schizophrenia relapse is often characterized by a rapid 
exacerbation of psychoses, increased risk of self-harm 
and harm to others, and reduced cognitive and social 
functioning.4,5 While schizophrenia is associated with a 
substantial economic burden,6-8 patients who experience a 
recent disease relapse or those non-adherent to APs with 
uncontrolled symptoms of schizophrenia may potentially 
incur even higher healthcare resource use (HRU) and 
costs. Non-adherence may be associated with uncontrolled 
symptoms, while incomplete control of symptoms may also 
prompt patients to discontinue taking medication.9 Thus, 
patients with non-adherence to APs and uncontrolled 
symptoms of schizophrenia represent a subgroup of par-
ticular interest with a potentially large unmet need. 

Several prior studies have estimated the economic 
burden of schizophrenia in various US populations.6-8 In a 

2013 analysis of multistate Medicaid claims data, patients 
with schizophrenia incurred an excess annual mean cost of 
$12,447 relative to controls without schizophrenia.6 Similarly, 
in a more recent study of a six-state Medicaid claims data-
base, patients with schizophrenia incurred $14,087 higher 
mean total healthcare costs annually compared to patients 
without it.10 Based on earlier literature, a relapse episode 
could further increase the burden of schizophrenia and 
was associated with a mean cost of $35,725 per patient in 
Medicaid beneficiaries.11 The cost effect of non-adherence, 
however, is less clearly established, as a decrease in phar-
macy costs among non-adherent patients may potentially 
offset an increase in hospitalization costs.12 

The economic burden incurred by specific sub-popula-
tions of patients with schizophrenia, such as those with a 
recent relapse or those who are not adherent to AP therapy 
with uncontrolled symptoms, has not yet been character-
ized. Given that it may differ from the economic burden 
incurred by all schizophrenia patients on average, the 
objective of the present study was to quantify it using the 
Medicaid data from six states. 

Methods
DATA SOURCE
This study used Medicaid data from six states, including 
Iowa (1998Q1-2017Q1), Kansas (2001Q1-2018Q1), Mississippi 
(2006Q1-2018Q1), Missouri (1997Q1-2018Q1), New Jersey 
(1997Q1-2014Q1), and Wisconsin (2004Q1-2013Q4). Patient 
information on enrollment, demographics, medical vis-
its, hospitalizations, long-term care services, prescription 
drugs, and other services reimbursed by Medicaid were 
available in the data. Since patient data were de-identified 
and complied with the Health Insurance Portability and 
Accountability Act (HIPAA), no institutional review was 
required.

STUDY DESIGN
A retrospective matched cohort design was used 
(Supplementary Figure 1, available in online article). Initially, 
cohorts of patients with and without schizophrenia were 
selected.10 Patients with schizophrenia were required to have 
≥ 2 claims with a diagnosis for schizophrenia (International 
Classification of Diseases, 9th Revision, Clinical Modification 
[ICD-9-CM]: 295.xx; International Classification of 
Diseases, 10th Revision, Clinical Modification [ICD-10-CM]: 
F20.xx, F21, F25.x) on different days. The most recent claim 
with a diagnosis of schizophrenia, after and before which 
≥ 12  months of continuous Medicaid enrollment were 

48.0% female, 52.0% male). During the observation period, patients 
with recently relapsed schizophrenia and those non-adherent to APs 
with uncontrolled symptoms of schizophrenia had significantly higher 
HRU relative to their controls without schizophrenia. Patients with 
recently relapsed schizophrenia had mean total healthcare costs 
$21,862 higher relative to their controls ($37,424 vs $15,563), driven 
by $8,486 higher mean long-term care costs (all P < 0.001). Patients 
non-adherent to APs with uncontrolled symptoms of schizophrenia 
had adjusted mean total healthcare costs $20,787 higher relative to 
their controls ($38,337 vs $15,241), driven by $8,019 higher adjusted 
mean inpatient costs (all P < 0.001). Additional total healthcare costs 
incurred by patients with recently relapsed schizophrenia and those 
of patients non-adherent to APs with uncontrolled symptoms of 
schizophrenia exceeded by 55.2% and 47.6%, respectively, incremen-
tal total healthcare costs incurred by all patients with schizophrenia 
($14,087).

CONCLUSIONS: Patients with recently relapsed schizophrenia and 
those non-adherent to AP therapy with uncontrolled symptoms of 
schizophrenia incurred higher HRU and costs relative to patients 
without schizophrenia. Additional healthcare costs of these sub-
groups of patients with schizophrenia appeared higher than in the 
overall population with schizophrenia.

https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20462-1623087232.pdf
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with a recent relapse, proxied as ≥ 1 schizophrenia-related 
inpatient or emergency department (ED) claim in the 60 
days prior to or on the index date. The second included 
patients not adherent to APs (proportion of days covered 
[PDC] < 80%; Supplementary Table 1, available in online 
article) with uncontrolled symptoms of schizophrenia, 
proxied as ≥ 2 schizophrenia-related hospitalizations dur-
ing the baseline period. Previously matched controls were 
retained for patients in each subgroup, thus maintaining 
the 1:1 matching ratio. However, given that the propensity 
score model was only performed to balance characteristics 
of the initial cohort of patients with schizophrenia, poten-
tial imbalances may be present for each subgroup and their 
matched controls. Outcomes were compared between each 
subgroup and their controls, respectively. 

available, was defined as the index date. Among patients 
without schizophrenia, the most recent service claim with 
≥ 12 months of continuous Medicaid enrollment before and 
after it defined the index date. Both patients with and with-
out schizophrenia were required to be ≥ 18 years old as of 
the index date. The two cohorts were matched 1:1 using age 
groups as an exact matching factor and propensity scores 
generated based on sex, race, state of residence, eligibil-
ity for capitated services and/or dual Medicaid/Medicare 
coverage, and year of index date. Characteristics included 
in the matching algorithm were measured during the 
12 months preceding the index date (ie, the baseline period, 
which excludes the index date). 

After matching, two subgroups were identified among 
all adults with schizophrenia. The first included patients 

FIGURE 1 Sample Selection

Patients with ≥ 2 schizophrenia diagnoses during continuous 
Medicaid enrollment period

(ICD-9-CM: 295.xx; ICD-10-CM: F20.xx, F21, and F25.x)
N = 312,495

Randomly selected patients without claims with 
a schizophrenia diagnosis during continuous 

Medicaid enrollment period
N = 6,000,000

Patients with schizophrenia Patients without schizophrenia

≥ 1 schizophrenia diagnosis with ≥ 12 months 
of continuous Medicaid enrollment before and 

after it, the latest being the index date
N = 162,218 (51.9%)

≥ 1 claim with ≥ 12 months of continuous 
Medicaid enrollment before and after it, the 

latest being the index date
N = 2,333,889 (38.9%)

≥ 18 years old on the index date
N=158,763 (97.9%)

≥ 18 years old on the index date
N=1,166,758 (50.0%)

Overall patients with schizophrenia Overall patients without schizophrenia

≥ 1 schizophrenia-related 
inpatient or ED visit in the  

60 days prior to or on  
the index date 

N=18,771 (11.8%)

Patients with recently 
relapsed schizophrenia

PDC < 80% for all APs  
combined and ≥ 2 

schizophrenia-related 
hospitalizations prior  

to the index date
N = 13,697 (8.6%)

Non-adherent patients with 
uncontrolled symptoms 

schizophrenia

AP = antipsychotic; ED = emergency department; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM = International 
Classification of Diseases, Tenth Revision, Clinical Modification; PDC = proportion of days covered. 

https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20462-1623087232.pdf
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pharmacy components. Additionally, mental health-related 
HRU and healthcare costs (ie, claims with an ICD-9-CM 
diagnosis between 290 and 319 [inclusive] or an ICD-10-CM 
diagnosis between F00 and F99 [inclusive]) and schizophre-
nia-related HRU and healthcare costs (ie, claims with an 
ICD-9-CM diagnosis of 295.xx or an ICD-10-CM diagnosis 
of F20.xx, F21 or F25.x) were also assessed during the obser-
vation period. 

Outcome Measures. Outcomes were measured during the 
observation period, which comprised the 12 months on or 
after the index date. All-cause HRU and healthcare costs 
were reported over the 12-month observation period and 
included medical (inpatient visits and days; ED visits; out-
patient visits; long-term care [LTC] visits and days; mental 
health institute [MHI] admissions, days, and one-day visits; 
home care days with services; and other service days) and 

 

Patients with 
recently relapsed 

schizophrenia 
N = 18,771

Patients without 
schizophrenia 

N = 18,771
Standardized  
difference, %

Non-adherent 
patients with 
uncontrolled 
symptoms of 

schizophrenia 
N = 13,697

Patients without 
schizophrenia 

N = 13,697
Standardized 
difference, %

Age at index date, mean ± SD 
[median; Q1-Q3], years

50.5 ± 16.3  
[50.7; 38.2-61.5]

51.7 ± 18.5  
[50.7; 38.1-61.9]

6.6 47.1 ± 15.4  
[47.2; 35.3-57.5]

48.0 ± 17.4  
[47.4; 35.3-57.7]

5.3

Age categories (years), n (%)

18-24  1,102 (5.9)  1,102 (5.9) 0.0  1,084 (7.9)  1,084 (7.9) 0.0

25-34  2,622 (14.0)  2,622 (14.0) 0.0  2,272 (16.6)  2,272 (16.6) 0.0

35-44  3,231 (17.2)  3,231 (17.2) 0.0  2,779 (20.3)  2,779 (20.3) 0.0

45-54  4,503 (24.0)  4,503 (24.0) 0.0  3,436 (25.1)  3,436 (25.1) 0.0

55-64  3,709 (19.8)  3,709 (19.8) 0.0  2,439 (17.8)  2,439 (17.8) 0.0

> 65  3,604 (19.2)  3,604 (19.2) 0.0  1,687 (12.3)  1,687 (12.3) 0.0

Female, n (%)  9,118 (48.6)  8,394 (44.7) 7.7  6,579 (48.0)  6,251 (45.6) 4.8

Race, n (%)

White  10,789 (57.5)  10,555 (56.2) 2.5  7,378 (53.9)  8,069 (58.9) 10.2

Black  5,593 (29.8)  5,712 (30.4) 1.4  4,732 (34.5)  4,310 (31.5) 6.6

Hispanic  138 (0.7)  131 (0.7) 0.4  62 (0.5)  64 (0.5) 0.2

Other  1,044 (5.6)  947 (5.0) 2.3  972 (7.1)  737 (5.4) 7.1

Unknown  1,207 (6.4)  1,426 (7.6) 4.6  553 (4.0)  517 (3.8) 1.4

State, n (%)

Missouri  4,821 (25.7)  4,852 (25.8) 0.4  5,562 (40.6)  5,161 (37.7) 6.0

New Jersey  5,661 (30.2)  5,009 (26.7) 7.7  4,881 (35.6)  4,118 (30.1) 11.9

Wisconsin  2,463 (13.1)  2,890 (15.4) 6.5  754 (5.5)  1,290 (9.4) 14.9

Mississippi  2,147 (11.4)  2,414 (12.9) 4.4  1,215 (8.9)  1,636 (11.9) 10.1

Iowa  2,066 (11.0)  2,121 (11.3) 0.9  763 (5.6)  875 (6.4) 3.4

Kansas  1,613 (8.6)  1,485 (7.9) 2.5  522 (3.8)  617 (4.5) 3.5

Insurance eligibility, n (%)

Capitated  3,482 (18.5)  4,166 (22.2) 9.1  1,219 (8.9)  2,476 (18.1) 27.1

Dual Medicaid/Medicare  
coverage

 11,587 (61.7)  10,951 (58.3) 6.9  6,645 (48.5)  6,889 (50.3) 3.6

Baseline Characteristics Among Patients with Recently Relapsed Schizophrenia, 
Non-Adherent Patients with Uncontrolled Symptoms of Schizophrenia,  
and Their Matched Controls Without Schizophreniaa

TABLE 1

continued on next page
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(GEEs) to account for matched pairs were used to generate 
incidence rate ratios (IRRs). Similarly, costs were compared 
using ordinary least squares regression models with GEEs 
to generate mean differences. Non-parametric bootstrap 
procedures were used to generate 95% confidence intervals 
(CIs) and P values associated with IRRs and mean cost 
differences. 

Results
BASELINE CHARACTERISTICS 
Among 158,763 patients with schizophrenia, 18,771 (11.8%) had 
≥ 1 schizophrenia-related inpatient or ED claim in the 60 days 
prior to or on the index date (recent relapse; Figure 1). The 
mean age was 50.5 (SD = 16.3) years, 48.6% were female, and 
51.4% were male (Table 1). Baseline demographic character-
istics were well-balanced between patients with recently 
relapsed schizophrenia and their controls without schizo-
phrenia. Patients with recently relapsed schizophrenia 

Costs were assessed from the Medicaid payers perspec-
tive and were reported in 2018 US dollars after adjusting 
for inflation using the medical care component of the US 
Consumer Price Index.

Statistical Analysis. Baseline characteristics were described 
in matched pairs of patients with and without schizophre-
nia using means, standard deviations (SDs), medians, and 
interquartile ranges (IQRs) for continuous variables, and 
frequencies and proportions for categorical variables. The 
balance of baseline characteristics between matched pairs 
was evaluated using standardized differences (< 10% con-
sidered well-balanced).13

Outcomes were compared between matched pairs 
with and without schizophrenia using regression models. 
Multivariate adjustments for baseline characteristics that 
became unbalanced after matched pairs were subset from 
the matched cohorts with and without schizophrenia were 
included in regression models. To compare HRU, Poisson 
regression models with generalized estimating equations 

 

Patients with 
recently relapsed 

schizophrenia 
N = 18,771

Patients without 
schizophrenia 

N = 18,771
Standardized  
difference, %

Non-adherent 
patients with 
uncontrolled 
symptoms of 

schizophrenia 
N = 13,697

Patients without 
schizophrenia 

N = 13,697
Standardized 
difference, %

Year of index date, n (%)

1998-2002  1,417 (7.5)  1,202 (6.4) 4.5  1,525 (11.1)  951 (6.9) 14.7

2003-2007  2,918 (15.5)  2,319 (12.4) 9.2  2,781 (20.3)  1,948 (14.2) 16.1

2008-2012  6,297 (33.5)  6,210 (33.1) 1.0  4,036 (29.5)  3,966 (29.0) 1.1

2013-2017  8,139 (43.4)  9,040 (48.2) 9.6  5,355 (39.1)  6,832 (49.9) 21.8

Quan-CCI, mean ± SD  
[median; Q1-Q3]

2.4 ± 2.6 
[2.0; 0.0-4.0]

1.7 ± 2.3 
[1.0; 0.0-3.0]

26.9 2.2 ± 2.6 
[1.0; 0.0-3.0]

1.5 ± 2.3 
[1.0; 0.0-2.0]

27.2

Additional comorbidities, n (%)

Diabetes  6,220 (33.1)  4,322 (23.0) 22.6  4,015 (29.3)  2,847 (20.8) 19.8

Hypertension  10,908 (58.1)  7,848 (41.8) 33.0  7,249 (52.9)  5,198 (37.9) 30.4

Unique mental health diagno-
ses, mean ± SD [median; Q1-Q3]

8.0 ± 5.4  
[7.0; 4.0-11.0]

1.2 ± 2.0  
[0.0; 0.0-2.0]

168.3 8.5 ± 5.4  
[7.0; 5.0-11.0]

1.2 ± 1.9  
[0.0; 0.0-2.0]

179.6

Pharmacy costs, mean ± SD 
[median; Q1-Q3], $US 2018

4,322 ± 9,344  
[228; 0-5,019]

2,082 ± 8,752  
[29; 0-743]

24.7 5,450 ± 9,708  
[2,413; 369-7,431]

2,521 ± 10,282  
[62; 0-1,095]

29.3

Medical costs, mean ± SD 
[median; Q1-Q3], $US 2018

37,301 ± 49,160 
[19,370;  

5,170-53,873]

17,488 ± 42,245 
[1,865;  

191-13,348]

43.2 39,871 ± 50,434 
[24,097;  

10,540-50,483]

16,742 ± 42,093 
[1,880;  

206-11,755]

49.8

aPatients with and without schizophrenia in the overall population were matched 1:1 using exact matching factors (ie, age groups) and propensity scores generated 
based on sex, race, state, insurance eligibility, and year of the index date. No subgroup-specific propensity scores were generated.
CCI = Charlson comorbidity index; Q1 = first quartile; Q3 = third quartile; SD = standard deviation. 

Baseline Characteristics Among Patients with Recently Relapsed Schizophrenia, 
Non-Adherent Patients with Uncontrolled Symptoms of Schizophrenia,  
and Their Matched Controls Without Schizophreniaa (continued)

TABLE 1
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health diagnoses (8.5 vs 1.2) than their controls. Total 
baseline healthcare costs were higher among non-adherent 
patients with uncontrolled symptoms of schizophrenia than 
their controls without schizophrenia ($45,320 vs $19,262), 
including higher medical ($39,871 vs $16,742) and pharmacy 
costs ($5,450 vs $2,521).

BURDEN OF RECENTLY RELAPSED SCHIZOPHRENIA
During the 12-month observation period, patients with 
recently relapsed schizophrenia had higher HRU relative to 
controls without schizophrenia, including 4.21 times more 
inpatient days (mean: 25.1 vs 6.0 days, respectively), 2.88 
times more ED visits (mean: 3.4 vs 1.2 visits, respectively), 1.57 
times more outpatient visits (mean: 13.3 vs 8.5 visits, respec-
tively), 4.31 times more one-day MHI visits (mean: 4.3 vs 1.0 
visits, respectively), 2.42 times more LTC days (mean: 78.7 

had a higher prevalence of diabetes (33.1% vs 23.0%) and 
hypertension (58.1% vs 41.8%), as well as a higher number 
of unique baseline mental health diagnoses (8.0 vs 1.2) than 
their controls. Total baseline healthcare costs were higher 
among patients with recently relapsed schizophrenia than 
their controls without schizophrenia ($41,623 vs $19,570), 
including higher medical ($37,301 vs $17,488) and pharmacy 
costs ($4,322 vs $2,082).

A cohort of 13,697 (8.6%) patients had uncontrolled 
symptoms of schizophrenia and were not adherent to APs 
during the baseline period (Figure 1). The mean age among 
these patients was 47.1 years (SD = 15.4), 48.0% were female, 
and 52.0% were male (Table 1). Patients with uncontrolled 
symptoms of schizophrenia also had a higher prevalence 
of diabetes (29.3% vs 20.8%) and hypertension (52.9% vs 
37.9%), as well as a higher number of unique baseline mental 

Days with other servicesc

One-day MHI visits

Outpatient visits

MHI days

MHI admissions

LTC days

LTC visits

Days with home care services

Inpatient days

Inpatient visits

ED visit

0.5 1.0 2.0 4.0 8.0 16.0

Higher HRU for patients with vs without schizophrenia

IRR = 1 IRR (95% CI) P value

 1.59 (1.50-1.67) < 0.001

 4.31 (3.94-4.71) < 0.001

 1.57 (1.51-1.63) < 0.001

 16.23 (14.01-19.71) < 0.001

 13.08 (11.42-15.06) < 0.001

 2.42 (2.13-2.52) < 0.001

 2.40 (2.24-2.55) < 0.001

 0.88 (0.82-0.95) <0.001

 4.21 (3.97-4.48) < 0.001

 4.19 (4.00-4.38) < 0.001

 2.88 (2.65-3.15) < 0.001

FIGURE 2 All-Cause HRU During the 12-Month Observation Period in Patients with Recently Relapsed  
Schizophrenia Relative to Patients Without Schizophreniaa,b 

aHRU was compared between matched pairs using Poisson regression models to generate IRRs and nonparametric bootstrap procedures to generate 95% CIs and 
P values.
bNo subgroup-specific propensity scores were generated.
cOther services include but are not limited to independent laboratory services and services received in Federally Qualified Health Centers.
CI = confidence interval; ED = emergency department; HRU = healthcare resource utilization; IRR = incidence rate ratio; LTC = long-term care; MHI=mental health 
institute.



Economic burden in Medicaid beneficiaries with recently relapsed schizophrenia  
or with uncontrolled symptoms of schizophrenia not adherent to antipsychotics 910

JMCP.org | July 2021 | Vol. 27, No. 7

Supplementary Figure 2, available in online article). 
In terms of schizophrenia-related HRU, patients with 
recently relapsed schizophrenia had a mean of 17.5 inpa-
tient days, 2.3 outpatient visits, 2.1 one-day MHI visits, 
60.0 LTC days, and 14.7 MHI days during the observation 
period.

All-cause mean total healthcare costs were $21,862 
higher among patients with recently relapsed schizophre-
nia relative to controls without schizophrenia ($37,424 vs 
$15,563, respectively; P < 0.001; Figure 3). This difference 
was largely due to $8,486 higher mean LTC, $6,940 higher 
mean inpatient, $2,225 higher mean MHI, as well as $2,052 
higher mean pharmacy costs among patients with recently 
relapsed schizophrenia (all P < 0.001). 

vs 32.6 days, respectively), and 16.23 times more MHI days 
(mean: 21.7 vs 1.3 days, respectively; all P < 0.001; Figure 2). 

The higher all-cause HRU among patients with recently 
relapsed schizophrenia was predominantly driven by 
mental health- and schizophrenia-related HRU. In terms 
of mental health-related HRU, patients with recently 
relapse schizophrenia had 12.26 times more inpatient 
days (mean: 22.1 vs 1.8 days, respectively), 12.23 times 
more ED visits (mean: 1.3 vs 0.1 visits, respectively), 3.02 
times more outpatient visits (mean: 5.6 vs 1.8 visits, 
respectively), 3.66 times more LTC days (mean: 71.8 vs 
19.6 days, respectively), and 17.58 times more MHI days 
compared to matched controls without schizophre-
nia (mean: 21.0 vs 1.2 days, respectively; all P < 0.001; 
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2,343 2,293
2,711

2,234 2,269

2,897
37,424d

15,563d 15,241d

38,337d

102 991,959

306 3252,029 2,083

∆ Total costs (95% CI)
= 21,862 (21,012-22,736)

∆ Total costs (95% CI)
= 20,787 (19,790-21,952)

2,484

Pharmacy Outpatient ED Inpatient LTC MHI (including one-day visits) Home care Otherc

Recently relapsed schizophrenia Non-adherence and uncontrolled symptoms of schizophrenia

aCosts were compared between matched pairs using ordinary least squares regression models to generate mean differences and nonparametric bootstrap 
procedures to generate 95% CIs and P values.
bNo subgroup-specific propensity scores were generated.
cCosts were compared between matched pairs using ordinary least squares regression models, adjusting for unbalanced matching factors, which included race, 
state, year of the index date, and insurance eligibility, to generate mean differences and nonparametric bootstrap procedures to generate 95% CIs and P values.
dIndividual cost components do not sum to the total cost because of rounding.
eOther services include but are not limited to independent laboratory services and services received in Federally Qualified Health Centers.
CI = confidence interval; ED = emergency department; LTC = long-term care; MHI = mental health institute; U S =United States.

FIGURE 3 All-Cause Healthcare Costs During the 12-Month Observation Period in Patients with Recently 
Relapsed Schizophrenia Relative to Patients Without Schizophreniaa,b and in Non-Adherent Patients 
with Uncontrolled Symptoms of Schizophrenia Relative to Patients Without Schizophreniab,c
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BURDEN OF UNCONTROLLED SYMPTOMS  
OF SCHIZOPHRENIA WITH NON-ADHERENCE  
TO AP THERAPY
During the 12-month observation period, non-adherent 
patients with uncontrolled symptoms of schizophrenia 
had higher HRU relative to controls without schizophrenia, 
including 3.22 times more inpatient days (mean: 23.4 vs 6.5 
days, respectively), 2.60 times more ED visits (mean: 3.1 vs 1.1 
visits, respectively), 1.54 times more outpatient visits (mean: 
13.1 vs, 8.6 visits, respectively), 4.98 times more one-day 
MHI visits (mean: 5.8 vs 1.2 visits, respectively), 2.03 times 
more LTC days (mean: 53.7 vs 24.0 days, respectively), and 
15.54 times more MHI days (mean: 19.1 vs 1.4 days, respec-
tively; all P < 0.001; Figure 4).

Similar to HRU, the higher all-cause mean total healthcare 
costs among patients with recently relapsed schizophre-
nia were predominantly driven by mental health-related 
and schizophrenia-related costs. Mental health-related 
mean costs were $16,374 higher among patients with 
recently relapsed schizophrenia relative to controls without 
schizophrenia ($21,133 vs $4,760, respectively; P < 0.001; 
Supplementary Figure 3, available in online article) and 
accounted for 74.9% of the all-cause mean total healthcare 
cost difference. Schizophrenia-related mean total health-
care costs were $12,388 among patients with recently 
relapsed schizophrenia.

Days with other servicesc

One-day MHI visits

Outpatient visits

MHI days

MHI admissions

LTC days

LTC visits

Days with home care services

Inpatient days

Inpatient visits

ED visit

0.5 1.0 2.0 4.0 8.0 16.0

Higher HRU for patients with vs without schizophrenia

IRR = 1 IRR (95% CI) P value

 1.80 (1.71-1.90) < 0.001

 4.98 (4.49-5.56) < 0.001

 1.54 (1.47-1.61) < 0.001

 15.54 (12.65-18.99) < 0.001

 15.42 (12.14-18.54) < 0.001

 2.03 (1.91-2.18) < 0.001

 1.95 (1.78-2.16) < 0.001

 0.89 (0.82-0.97) 0.012

 3.22 (3.02-3.50) < 0.001

 3.10 (2.95-3.25) < 0.001

 2.60 (2.32-2.90) < 0.001

FIGURE 4 All-Cause HRU During the 12-Month Observation Period in Non-Adherent Patients with 
Uncontrolled Symptoms of Schizophrenia Relative to Patients Without Schizophreniaa,b

aHRU was compared between matched pairs using Poisson regression models, adjusting for unbalanced matching factors, which included race, state, insurance 
eligibility, and year of the index date to generate IRRs and nonparametric bootstrap procedures to generate 95% CIs and P values.
bNo subgroup-specific propensity scores were generated.
cOther services include but are not limited to independent laboratory services and services received in Federally Qualified Health Centers.
CI = confidence interval; ED = emergency department; HRU = healthcare resource utilization; IRR = incidence rate ratio; LTC = long-term care; MHI = mental health 
institute.
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as $35,725 (2011 USD) in a study of Medicaid patients 
with schizophrenia between 1997 and 2010.11 However, to 
our knowledge, the economic burden of schizophrenia 
with a recent relapse has not been previously quantified. 
Indeed, our study showed that patients with recently 
relapsed schizophrenia incurred additional $21,862 in mean 
healthcare costs during the 12-month observation period 
compared to patients without schizophrenia, which is 
higher than incremental healthcare costs of all Medicaid 
patients with schizophrenia, recently reported as a mean of 
$14,087 per patient annually.10 

This study also evaluated the economic burden of 
patients who were not adherent to APs and had uncontrolled 
symptoms of schizophrenia. Non-adherence to AP therapy 
and uncontrolled symptoms of schizophrenia are highly 
correlated.4,15 While uncontrolled symptoms along with 
relapse have been shown to contribute to higher healthcare 
costs,11,14 the link between non-adherence and costs is not 
as clear. Although an increase in hospitalization costs is 
typically observed with AP non-adherence, this increase 
is often offset by decreased pharmacy costs.12 The current 
study found that non-adherent patients with uncontrolled 
symptoms of schizophrenia incurred $20,787 higher mean 
healthcare costs annually compared to patients without 
schizophrenia. This cost difference appears to be higher 
than the cost difference between all patients with and 
without schizophrenia ($14,087).10

While relapse is typically associated with high inpatient 
costs in the literature,11,16 the current study identified LTC as 
an even more substantial driver of excess mean healthcare 
costs among patients with recently relapsed schizophrenia 
(39% of the total mean cost difference). This finding may be 
due to the considerable proportion of patients (19%) being 
older than 65 years in this subgroup, as older age has been 
shown to lead to higher expenditures related to LTC ser-
vices, like nursing homes.17 Additionally, mental illness that 
is difficult to manage, like recently relapsed schizophrenia, 
may prompt caregivers to rely on nursing home placements 
for patients with schizophrenia at a younger age because of 
the lack of long-term alternatives in the US healthcare sys-
tem.18 Indeed, in a nationally representative survey-based 
study of nursing homes in the United States, the proportion 
of residents younger than 65 years with a primary diagnosis 
of mental illness was almost 3 times higher than that of 
older residents.18,19

Inpatient visits were the primary driver of excess mean 
healthcare costs among non-adherent patients with uncon-
trolled symptoms of schizophrenia (39% of the total cost 
difference) while LTC visits contributed 24% to the mean 
cost difference relative to patients without schizophrenia. 
As mentioned earlier, increased inpatient costs among 

The higher all-cause HRU among non-adherent patients 
with uncontrolled symptoms of schizophrenia was predom-
inantly driven by mental health- and schizophrenia-related 
HRU. In terms of mental health-related HRU, non-adherent 
patients with uncontrolled symptoms of schizophrenia 
had 9.77 times more inpatient days (mean: 20.2 vs 2.0 days, 
respectively), 11.01 times more ED visits (mean: 0.8 vs 
0.1 visits, respectively), 2.59 times more outpatient visits 
(mean: 5.9 vs 2.2 visits, respectively), 3.15 times more LTC 
days (mean: 47.8 vs 14.2 days, respectively), and 17.66 times 
more MHI days compared to controls without schizo-
phrenia (mean: 18.6 vs 1.2 days, respectively; all P < 0.001; 
Supplementary Figure 4, available in online article). In terms 
of schizophrenia-related HRU, non-adherent patients with 
uncontrolled symptoms of schizophrenia had a mean of 15.1 
inpatient days, 1.9 outpatient visits, 2.9 one-day MHI visits, 
38.4 LTC days, and 12.0 MHI days during the observation 
period.

The all-cause mean adjusted healthcare cost difference 
was $20,787 among non-adherent patients with uncon-
trolled symptoms of schizophrenia relative to controls 
without schizophrenia (mean: $38,337 vs $15,241, respec-
tively; P < 0.001; Figure 3). This difference was largely due 
to $8,019 higher inpatient, $4,894 higher LTC, $2,517 higher 
MHI, as well as $2,294 higher pharmacy costs among 
non-adherent patients with uncontrolled symptoms of 
schizophrenia (adjusted mean cost differences; all P < 0.001).

Similar to HRU, the higher all-cause healthcare costs 
among non-adherent patients with uncontrolled symptoms 
of schizophrenia were predominantly driven by mental 
health-related and schizophrenia-related costs. The men-
tal health-related mean adjusted cost difference among 
non-adherent patients with uncontrolled symptoms of 
schizophrenia relative to controls without schizophrenia 
was $16,445 (mean: $21,731 vs $4,677; P < 0.001; Supplementary 
Figure 3) and accounted for 79.1% of the all-cause mean 
adjusted healthcare cost difference. Mean schizophrenia-
related costs were $12,411 among non-adherent patients 
with uncontrolled symptoms of schizophrenia.

Discussion
In this six-state Medicaid study, patients with schizophre-
nia and a recent relapse as well as those not adherent to 
APs with uncontrolled symptoms of schizophrenia incurred 
substantial all-cause HRU and costs relative to patients 
without schizophrenia. 

Prior studies have demonstrated that a schizophrenia 
relapse may increase the cost burden of patients with 
schizophrenia.11,14 Specifically, mean costs of a relapse epi-
sode defined using a claims-based algorithm were estimated 

https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20462-1623087232.pdf
https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20462-1623087232.pdf
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Conclusions
Medicaid beneficiaries with schizo-
phrenia who experienced a recent 
relapse and those non-adherent to 
AP therapy with uncontrolled symp-
toms of schizophrenia incurred 
significantly higher HRU and health-
care costs compared to Medicaid 
beneficiaries without schizophrenia. 
Additional healthcare costs incurred 
by these subgroups of patients with 
schizophrenia appeared to exceed 
the incremental costs incurred by all 
patients with schizophrenia. These 
results emphasize the need to opti-
mize disease management in patients 
with schizophrenia, with the goal 
of increasing adherence, prevent-
ing relapses, and improving symptom 
control.
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not reflect the most current treatment 
landscape for schizophrenia.21 Since a 
high proportion of Medicaid benefi-
ciaries included in this study had dual 
Medicaid/Medicare coverage, the 
estimated HRU and cost burden may 
be conservative. Schizophrenia relapse 
using a clinical definition could not be 
ascertained within the claims data; 
therefore, schizophrenia-related inpa-
tient or ED visits were used as a proxy 
for relapse, and uncontrolled symp-
toms of schizophrenia were defined as 
schizophrenia-related hospitalization. 
Several clinical studies have defined 
relapse as increased symptom severity 
and/or psychiatric hospitalization,22-24 
and relapse has been associated with 
higher all-cause and psychiatric or 
schizophrenia-related hospitaliza-
tion.25 However, these proxies have 
not been validated clinically with 
another data source. Schizophrenia-
related claims were identified based 
on a diagnosis of schizophrenia in any 
position and thus may not always rep-
resent a clinical encounter for relapse 
or uncontrolled symptoms. Patients 
with recently relapsed schizophre-
nia and non-adherent patients with 
uncontrolled symptoms of schizo-
phrenia were not re-matched to 
schizophrenia-free controls with the 
use of subgroup-specific propensity 
scores. Since propensity score match-
ing was based on the probability of 
belonging to the overall schizophrenia 
cohort, baseline characteristics may 
have remained unbalanced between 
the subgroups and their controls. 
However, comparisons of HRU and 
costs were adjusted for such unbal-
anced baseline characteristics. 
Despite the use of the matching tech-
niques and adjustment for baseline 
characteristics in regression models, 
results may be influenced by residual 
confounding due to unmeasured con-
founders (ie, information not available 
in claims data). 

patients with schizophrenia who are 
not adherent to AP therapy are com-
monly reported.12,20 Of note, patients 
older than 65 years comprised a lower 
share (12%) of non-adherent patients 
with uncontrolled symptoms of 
schizophrenia, which may explain the 
lower contribution of LTC visits to the 
mean total healthcare cost difference.

The clinical implications of the 
present findings are important to 
consider. While schizophrenia is 
known to be associated with a large 
economic burden among Medicaid 
beneficiaries,6,8,10 recent relapse and 
non-adherence to APs with uncon-
trolled disease further increase this 
burden. Disease management options 
that may improve adherence and 
reduce the risk of relapse and uncon-
trolled symptoms could help alleviate 
high medical costs among patients 
with schizophrenia. Further research 
is warranted to confirm these findings 
and identify options to reduce health-
care costs among patients who have 
experienced schizophrenia relapse 
and/or are not adherent to APs and 
have uncontrolled symptoms.

LIMITATIONS
This study should be interpreted in 
light of several limitations. First, the 
analyses were based on Medicaid data 
from six states, so the findings may 
not be generalizable to the overall 
Medicaid population, patients from 
states not included in this analysis, or 
patients without health insurance or 
with non-Medicaid insurance plans. 
Furthermore, given heterogeneity 
between states in terms of income 
thresholds for Medicaid eligibility, the 
expansion of Medicaid through the 
Affordable Care Act, and the extent 
of services covered by the insurance 
plan, pooled estimates obtained in this 
study may be different from estimates 
for individual states. Given data avail-
ability until early 2018, estimates may 
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