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• Schizophrenia is a major cause of disability, increased morbidity,
and mortality1-3
• Individuals with schizophrenia have an estimated 10- to 25-year
decrease in life expectancy relative to those without schizophrenia
and a 2- to 3-fold increased risk of all-cause mortality3,4
• This reduced life expectancy is, in part, attributable to a high
prevalence of co-occurring medical and psychiatric conditions5-8
• While epidemiologic studies have reported substantial comorbid
medical and psychiatric burden in patients with schizophrenia,
many of the studies have focused on small populations, restricted
geographic regions, or subpopulations
– In contrast, this study utilized large-scale databases and,
therefore, provides a more comprehensive understanding of
disease prevalence, comorbid conditions, and medication
utilization compared with that found in the existing literature

Case

Control

Year of birth
Age at index date of the case
Sex
Total time in the database
Start year in database
Ever/never pharmacy benefit eligibility (yes/no)
Status of continuous enrollment 12 months prior to index date (yes/no)
Status of continuous enrollment 12 months following index date (yes/no)

The index date was defined as the earliest claim for a schizophrenia ICD-9-CM/ICD-10-CM diagnosis code in the
database during the study period.

Objective
• To examine disease prevalence, comorbid conditions, and
medication utilization in a large population of commercially or
Medicaid-insured individuals diagnosed with schizophrenia in the
United States

Data Sources
• Derived from the IBM® MarketScan® Research Databases
(IBM Watson Health, Armonk, NY, USA) from January 1, 2009,
to June 30, 2016
– Includes de-identified person-specific clinical utilization,
expenditures, and health plan enrollment across outpatient,
inpatient, outpatient prescription drug, and carve-out services

Psychiatric Comorbidities
Commercially Insured

Comorbidity Analysis

Anxiety disorders

•C
 ase-control comorbidity comparisons were performed using
prevalence ratios (PRs) and 95% confidence intervals (CIs)
– PRs indicate the prevalence of an event or outcome in
one group of subjects or individuals who possess the
characteristics or attributes relative to another group without
the characteristics or attributes

Medication exposure analysis
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97,222 (51.7)
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37.6 (14.5)
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0, 72
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– The IBM MarketScan Commercial, Medicare Supplemental, and
Multi-state Medicaid Databases were utilized for this analysis

Age category at index date, years, n (%)

Comorbidities; Medication Use
• Commercial Database
• Medicare Supplemental Database*
• Multi-state Medicaid Database
ICD-9-CM/ICD-10-CM Diagnosis of Schizophrenia

June 30,
2016

Study Population
• Individuals who met the schizophrenia case definition and matched
controls (1:1)
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151 (0.1)

347 (0.2)
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584 (0.4)

2206 (1.2)

11–17

7745 (5.2)

12,883 (6.9)

18–30

44,584 (30.1)

51,533 (27.4)

31–45

33,940 (22.9)

55,724 (29.6)

46–60

47,668 (32.2)

58,046 (30.9)

61–64

10,559 (7.1)

4660 (2.5)

≥65

3026 (2.0)

2589 (1.4)

White

NA

82,491 (43.9)

Black

NA

77,620 (41.3)

Hispanic

NA

4336 (2.3)

Other

NA

23,541 (12.5)

113,498 (76.6)

187,981 (100.0)

15.9 (18.7)

14.5 (18.4)

8

7

1, 90

1, 90

22.5 (20.5)

30.9 (25.5)

15

23

1, 90

1, 90

No. of months enrolled prior to index date, mean (SD)b
Median

– Case definition: ≥1 inpatient or outpatient diagnosis claim
(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, F25.9) for schizophrenia at any time during the study period
• Control definition: individual with no ICD-9-CM/ICD-10-CM
diagnosis code for schizophrenia matched to a schizophrenia
case based on several demographic characteristics (Figure 2)

Medicaid
Insured
n=187,988a

0–5

Pharmacy benefits, n (%)

Min, max
No. of months enrolled after index date, mean (SD) b
Median
Min, max

Suicide and intentional
self-inflicted injury

Attention deficit
conduct and disruptive
behavior disorders

Attention deficit
conduct and disruptive
behavior disorders

Alcohol-related disorders

Alcohol-related disorders

The number of patients analyzed from the commercially insured and Medicaid-insured databases are the
number of individuals with schizophrenia for whom a matched control individual was available.
b
The index date was defined as the earliest claim for a schizophrenia ICD-9-CM/ICD-10-CM diagnosis code in the
database during the study period.
Max, maximum; min, minimum; NA, not available.

Controls
n (%)

PR
(95% CI)

Cases
n (%)

Controls
n (%)

PR
(95% CI)

Personality disorders

14,783
(9.97)

423
(0.29)

34.95
(31.74-38.48)

34,654
(18.43)

4495
(2.39)

7.71
(7.48-7.95)

Suicide and intentional self-inflicted injury

24,123
(16.27)

869
(0.59)

27.76
(25.95-29.69)

45,420
(24.16)

6196
(3.30)

7.33
(7.14-7.52)

Impulse controls disorders not elsewhere
classified

4530
(3.06)

252
(0.17)

17.98
(15.84-20.40)

13,425
(7.14)

2404
(1.28)

5.58
(5.35-5.83)

Delirium, dementia, and amnestic and other
cognitive disorders

13,892
(9.37)

1236
(0.83)

11.24
(10.61-11.91)

22,969
(12.22)

6195
(3.30)

3.71
(3.61-3.81)

Developmental disorders

9974
(6.73)

888
(0.60)

11.23
(10.49-12.03)

32,237
(17.15)

9540
(5.07)

3.38
(3.31-3.45)

Disorders usually diagnosed in infancy,
childhood, or adolescence

6408
(4.32)

695
(0.47)

9.22
(8.53-9.97)

10,610
(5.64)

3499
(1.86)

3.03
(2.92-3.15)

Substance-related disorders

35,406
(23.88)

4145
(2.80)

8.54
(8.28-8.81)

91,223
(48.53)

42,867
(22.80)

2.13
(2.11-2.15)

Alcohol-related disorders

20,485
(13.82)

3062
(2.07)

6.69
(6.45-6.94)

48,391
(25.74)

18,798
(10.00)

2.57
(2.53-2.61)

Mood disorders

104,501
(70.49)

19,224
(12.97)

5.44
(5.36-5.51)

145,270
(77.28)

65,124
(34.64)

2.23
(2.22-2.25)

Miscellaneous
mental disorders

Screening and history of mental health and
substance abuse codes

46,162
(31.14)

10,765
(7.26)

4.29
(4.20-4.37)

114,036
(60.66)

68,879
(36.64)

1.66
(1.64-1.67)

Attention deficit conduct and disruptive
behavior disorders

23,873
(16.10)

5870
(3.96)

4.07
(3.96-4.18)

42,367
(22.54)

13,671
(7.27)

3.10
(3.04-3.16)

Adjustment disorders

Miscellaneous mental disorders

19,088
(12.87)

4904
(3.31)

3.89
(3.78-4.01)

35,969
(19.13)

16,754
(8.91)

2.15
(2.11-2.18)

Personality disorders

Data represent psychiatric comorbidities with the highest PRs in either the Commercial or Medicaid Databases.
Commercially insured cases (n = 148,257); matched controls (n = 148,257).
c
Medicaid-insured cases (n = 187,988); matched controls (n = 187,988).
PR, prevalence ratio.

Psychotherapeutics,
tranquilizers/antipsychotics

Developmental disorders

Developmental disorders
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Commerciallyb Insured

Respiratory infections

Diseases of the heart

Diseases of the heart

Other connnective
tissue disease

Other connnective
tissue disease

Immunizations and
screening for
infectious disease

Immunizations and
screening for
infectious disease

Other lower
respiratory disease

Other lower
respiratory disease

Non-traumatic
joint disorders

Non-traumatic
joint disorders

Anxiolytics/sedatives/
hypnotics, NEC

Sympathomimetic agents, NEC
Antihistamines and
combinations, NEC

0

Spondylosis;
intervertebral disc
disorders; other
back problems

Eye disorders

Eye disorders

0

20

40

% Commercial Cases

60

80

100

0

% Commercial Controls

Commercially insured cases (n=148,257); matched controls (n=148,257)

20

40

% Medicaid Cases

60

80

% Medicaid Controls

Commercially insured cases (n=187,988); matched controls (n=187,988)

Data represent the psychiatric and medical comorbidities with the highest frequencies in either the Commercial or Medicaid Databases.
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Medicaidc Insured
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% Cases Medicaid

Figure 5. Frequency of Oral Antipsychoticsa Prescribed in Individuals
With Schizophrenia in the IBM MarketScan Research Databases

33,338
(17.73)

15,071
(8.02)

2.21
(2.17-2.25)

Risperidone

Epilepsy; convulsions

5.71
(5.49-5.95)

330
(0.22)

5.39
(4.80-6.06)

4093
(2.18)

2339
(1.24)

1.75
(1.66-1.84)

Quetiapine fumarate

Aspiration pneumonitis; food/vomitus

1780
(1.20)

3836
(2.59)

5.03
(4.86-5.20)

34,892
(18.56)

13,377
(7.12)

2.61
(2.56-2.66)

Aripiprazole

Poisoning

19,293
(13.01)

Coma; stupor; brain damage

13,099
(8.84)

2838
(1.91)

4.62
(4.43-4.80)

22,942
(12.20)

9257
(4.92)

2.48
(2.42-2.54)

Olanzapine

Hereditary and degenerative nervous system
conditions

14,236
(9.60)

3851
(2.60)

3.70
(3.57-3.83)

20,772
(11.05)

12,471
(6.63)

1.67
(1.63-1.70)

Ziprasidone
hydrochloride

Respiratory failure; insufficiency; arrest (adult)

7362
(4.97)

2233
(1.51)

3.30
(3.15-3.45)

16,995
(9.04)

12,186
(6.48)

1.39
(1.36−1.43)

28,542
(19.25)

9334
(6.30)

3.06
(2.99-3.13)

57,661
(30.67)

37,205
(19.79)

1.55
(1.53-1.57)

4595
(3.10)

1548
(1.04)

2.97
(2.80-3.14)

9710
(5.17)

7484
(3.98)

1.30
(1.26-1.34)

Paliperidone

11,388
(7.68)

4042
(2.73)

2.82
(2.72-2.92)

22,883
(12.17)

15,199
(8.09)

1.51
(1.48-1.54)

Clozapine

Central nervous system infections

1133
(0.76)

408
(0.28)

2.78
(2.48-3.11)

1703
(0.91)

1402
(0.75)

1.21
(1.13−1.30)

Asenapine

Crushing injury or internal injury

2881
(1.94)

1151
(0.78)

2.50
(2.34-2.68)

8661
(4.61)

4834
(2.57)

1.79
(1.73-1.85)

Intracranial injury

5505
(3.71)

2216
(1.49)

2.48
(2.37-2.61)

11,923
(6.34)

6569
(3.49)

1.82
(1.76-1.87)

Mycoses

24,990
(16.86)

12,708
(8.57)

1.97
(1.93-2.01)

51,195
(27.23)

33,527
(17.83)

1.53
(1.51-1.55)

Thyroid disorders

31,667
(21.36)

17,329
(11.69)

1.83
(1.80-1.86)

34,646
(18.43)

22,776
(12.12)

1.52
(1.50-1.54)

Data represent medical comorbidities with the highest PRs in either the Commercial or Medicaid Databases.
b
Commercially insured cases (n = 148,257); matched controls (n = 148,257).
c
Medicaid-insured cases (n = 187,988); matched controls (n = 187,988).
PR, prevalence ratio.
a

60

Therapeutic classes are listed by frequency (highest to lowest) based on Commercial cases; Medicaid categories are
matched to the Commercial category order for ease of comparison.
Data represent the top 10 highest frequency medications by therapeutic class in either the Commercial or Medicaid
Databases.
NEC, not elsewhere classified.

2760
(1.86)

Diseases of white blood cells

40

% Cases Commercial

15,772
(10.64)

Disorders of
lipid metabolism

20

Cases (%)

PR
(95% CI)

Disorders of
lipid metabolism

– Furthermore, information on death and asymptomatic medical
conditions are not well captured in claims data; hence,
measures for death and other such comorbidities may be
underestimated or differentially captured

Adrenal glucocorticoids and
combinations

Controls
n (%)

Fluid and electrolyte disorders

• Because the assessment of medical conditions in the claims
databases is based on ICD-9-CM and ICD-10-CM codes, chances
of misclassification cannot be ruled out

Antibiotics, erythromycin and
macrolides

Cases
n (%)

Chronic ulcer of skin

Spondylosis;
intervertebral disc
disorders; other
back problems

Analgesics/antipyretics,
nonsteroidal anti-inflammatories

PR
(95% CI)

Diseases of the
urinary system

Hypertension

Antibiotics, penicillins

Controls
n (%)

Diseases of the
urinary system

Hypertension

Anxiolytics/sedatives/
hypnotics, benzodiazepines

Cases n
(%)

Condition

• The databases do not capture medications used in the inpatient
setting or the use of nonbillable items (eg, over-the-counter drugs
and out-of-pocket expenses); the medication data presented
reflect outpatient prescription fills and provide information on
medications dispensed, but not necessarily on the actual use of
these medications

a

Table 3. Prevalence Ratios of Medical Comorbidities in Individuals With Schizophrenia vs Matched Controls Who Were Commercially
or Medicaid Insured in the IBM MarketScan Research Databases

Medicaid Insured

Anticonvulsants,
miscellaneous

Matched Commercial cases with pharmacy benefits (N = 113,498)
Matched Medicaid cases with pharmacy benefits (N = 187,981)

a

Commercially insured cases (n=187,988); matched controls (n=187,988)

Respiratory infections

a

40

% Medicaid Cases

% Commercial Controls

Medical Comorbidities
Commercially Insured

a

20

• The IBM MarketScan Research Databases do not contain data
for the full Medicare population or for other populations, such as
uninsured individuals; therefore, the findings are not generalizable
to these populations or to other groups not included in the data

Analgesics/antipyretics,
opiate agonists

b

CONCLUSIONS
• In a comparison of individuals diagnosed with schizophrenia with
matched controls, a greater burden of medical and psychiatric
illness comorbidities was noted among those with a diagnosis
of schizophrenia, regardless of the type of insurance coverage
• Individuals with schizophrenia had a higher prevalence of the
most common individual psychiatric comorbidities compared
with matched controls, regardless of type of insurance coverage
• While individuals with schizophrenia also had a higher prevalence
of the most common medical comorbidities than controls,
differences between cases and controls were more evident
in the commercially insured group than in the Medicaid group
• Increased prevalence of comorbid conditions in patients with
schizophrenia relative to the general population highlights the
continued unmet need in this patient population and reinforces
the importance of integrated medical and psychiatric care
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Haloperidol
Lurasidone
hydrochloride

DISCLOSURES

Chlorpromazine
hydrochloride

0
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40

Cases (%)
% Cases Commercial

% Cases Medicaid

Matched Commercial cases with pharmacy benefits (N = 113,498)
Matched Medicaid cases with pharmacy benefits (N = 187,981)
Oral antipsychotics are listed by frequency (highest to lowest) based on Commercial cases; Medicaid categories are
matched to the Commercial category order for ease of comparison.
Data represent the top 10 highest frequency oral antipsychotics by therapeutic class in either the Commercial or
Medicaid Databases.
a

LIMITATIONS
• The cross-sectional study design did not allow for determination
of the temporality of comorbid conditions or medication use

Psychotherapeutics,
antidepressants

a

Race, n (%)

*Individuals with dual coverage for commercial and Medicare Supplemental insurance were included within the
commercial insurance analysis.
ICD-9-CM, International Classification of Diseases, 9th revision, clinical modification; ICD-10-CM, International
Classification of Diseases, 10th revision, clinical modification.

Suicide and intentional
self-inflicted injury

Commercially insured cases (n=148,257); matched controls (n=148,257)

Male, n (%)

Figure 1. Study Schematic

Substance-related
disorders

% Commercial Cases

Parameter

• Retrospective, cross-sectional analysis (Figure 1)

Substance-related
disorders

0

– Represents more than 20 billion US claim records from
commercially insured individuals, early retirees, those
continuing COBRA coverage, Medicaid-insured individuals, and
Medicare-eligible retirees with employer-provided Medicare
Supplement plans

Study Design

Screening/history: mental
health/ substance abuse

Personality disorders

Table 1. Demographic Characteristics of Individuals With
Schizophrenia (Matched Cases) Identified in IBM MarketScan
Research Databases (2009–2016)

Min, max

Screening/history: mental
health/ substance abuse

Adjustment disorders

• In total, 148,362 individuals meeting the schizophrenia case
definition were included in the Commercial Database, representing
a prevalence of 0.11%; 191,370 individuals with schizophrenia
were identified in the Medicaid Database, representing a
prevalence of 0.99% during the study period (Table 1)

Median

Anxiety disorders

Miscellaneous
mental disorders

RESULTS

Age at index dateb, mean (SD), years

Mood disorders

Medicaidc Insured

Cases
n (%)

Condition

Medicaid Insured

Mood disorders

•C
 omorbidities were assessed based on the presence of ≥1
ICD-9-CM/ICD-10-CM diagnosis code and were grouped according
to the Clinical Classifications Software (CCS; Agency for Healthcare
Research Quality, Rockville, MD, USA) level 2 categories

Commercially
Insured
n=148,257a

January 1,
2009

Figure 3. Frequency of Psychiatric and Medical Comorbidities in Individuals With Schizophrenia vs Matched Controls Who Were Commercially
Insured or Medicaid Insured in the IBM MarketScan Research Databases

• Medication exposure was assessed for cases only within each
database and was based on ≥1 National Drug Code occurring
in the outpatient setting, grouped by RED BOOK® (IBM Watson
Health) classification

METHODS

Commerciallyb Insured

a

Figure 4. Frequency of Oral Medications Prescribed in Individuals
With Schizophrenia by Therapeutic Classa in IBM MarketScan Research
Databases

Therapeutic Class

BACKGROUND

•
•
•
•
•
•
•
•

Table 2. Prevalence Ratios of Psychiatric Comorbiditiesa in Individuals With Schizophrenia vs Matched Controls Commercially
or Medicaid Insured in the IBM MarketScan Research Databases

• In both the commercial insurance and Medicaid databases, the prevalence of medical and psychiatric comorbidities was greater among
individuals with schizophrenia compared with controls in approximately 80% of the 133 CCS level 2 categories assessed

Antipsychotic

Figure 2. Matching Criteria in the Comorbidity Analysis
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