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ABSTRACT

BACKGROUND: Psychotropic polypharmacy is a concern in the management

of pediatric mental disorders due to the lack of pediatric data to support the

practice. Although seeing multiple providers has been identified as an impor-
tant predictor of polypharmacy, no study has yet assessed the effect of care

coordination between providers on receipt of psychotropic polypharmacy.

OBJECTIVE: To examine the association between the intensity of care
coordination within a patient’s care team and the likelihood of the patient
receiving multiclass psychotropic polypharmacy.

METHODS: A retrospective study was conducted using the 2013-2015
administrative claims data from a Medicaid managed care organization
(Texas Children’s Health Plan). Children and adolescents aged 18 years or
younger with a diagnosis of a mental/behavioral disorder and receipt of
psychotropic prescriptions from multiple prescribers were included in the
study. Psychotropic polypharmacy was defined as the receipt of 2 or more
psychotropic medications from different drug classes concurrently for

60 days or more. Care coordination was measured using social network
analysis (SNA), a new technique included in the Agency for Healthcare
Research and Quality Care Coordination Measures Atlas. Care density, an
SNA surrogate for care coordination, was calculated as the ratio of the sum
of patients shared by physician pairs within a patient’s care team to the total
number of physician pairs. The Andersen behavioral model was used to guide
multivariate logistic regression analyses conducted to assess the association
between care density and the likelihood of patients receiving psychotropic
polypharmacy after controlling for predisposing and need factors.

RESULTS: A total of 24,147 children and adolescents diagnosed with a mental/
behavioral disorder were identified. About 34.0% (n=8,092) of these indi-
viduals received psychotropic medications from multiple prescribers who
were either primary care physicians (PCPs) or specialists. Logistic regres-
sion analysis showed a significant association between care density and the
use of psychotropic polypharmacy. However, the direction of this relation-
ship varied depending on the composition of the patient’s care team. Among
patients with only PCPs involved in their care team, patients in the higher
care-density group were 28% less likely to receive psychotropic polyphar-
macy (0R=0.72; 95% Cl=0.62-0.96) than those in the lower care-density
group. In contrast, among patients who had both PCPs and specialists
involved in their care team, those in the higher care-density group were

2 times more likely to experience psychotropic polypharmacy (OR=2.01;
95% Cl=1.68-2.40). Care density was not significantly associated with the
receipt of psychotropic polypharmacy in the specialist-only group.

CONCLUSIONS: This study found significant associations between care
density and prescription of psychotropic polypharmacy. This relationship
varied depending on the patient’s diagnosis, disease complexity, and com-
position of the patient’s care team.
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What is already known about this subject

¢ Psychotropic polypharmacy is a main safety concern in the man-
agement of pediatric mental disorders.

¢ Previous studies have shown that involvement of multiple physi-
cians in the provision of care is significantly associated with the
receipt of polypharmacy.

What this study adds

* The relationship between care coordination and psychotropic
polypharmacy varied depending on the composition of the
patient’s care team.

* Higher care density was associated with lower likelihood of psy-
chotropic polypharmacy among patients treated by primary care
physicians (PCPs) and higher likelihood among patients treated
by a mix of PCPs and psychiatric specialists.

tions concurrently by a single patient that is clinically

indicated.! There is no standard cutoff on the number of
medications for the definition of polypharmacy, and research-
ers have arbitrarily chosen various cutoffs to operationalize it.?
Polypharmacy can be classified as within-class polypharmacy
@(.e., concurrent use of multiple medications from the same
drug class) or multiclass polypharmacy (i.e., concurrent use of
multiple medications from different drug classes for the same
symptom cluster).!

Psychotropic polypharmacy is the practice of polypharmacy
in psychiatric therapy. The most commonly used definition
of psychotropic polypharmacy is the use of 2 or more psy-
chotropic medications in the same patient or the use of 2 or
more psychotropic medications to treat the same condition.!?
Despite the recommendations of clinical guidelines for the use
of monotherapy in the treatment of children and adolescents
with mental/behavioral disorders, the use of polypharmacy is
quite common in psychiatric care, with the overall prevalence
ranging from 14%-73%.*>"'2 Psychotropic polypharmacy is a
public health concern because of limited scientific evidence for
understanding the immediate and/or long-term effects of its
use on children and adolescents.**"'* Additionally, psychotropic
polypharmacy has been associated with a number of negative

Polypharmacy is defined as the use of multiple medica-
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consequences, including adverse events, drug-drug interac-
tions, nonadherence, higher health care costs, morbidity, and
mortality.>!*1

Previous studies have shown that involvement of multiple
physicians in the provision of care is significantly associated
with the receipt of polypharmacy.?®?! Fragmented care and
lack of coordination among the physicians on a patient’s care
team can lead to continuation of psychotropic polypharmacy
in cases where it is not medically essential.** Recently, the con-
cepts and techniques of social network analysis have been used
to characterize the professional relationships among providers
that result from day-to-day interactions, patient referrals, and
shared patients. Researchers have used the number of shared
patients as an indicator of the strength of provider collaborative
relationships. Pollack et al. (2012) developed a measure called
care density, which determines the extent of patient sharing
among physicians.” It is hypothesized that providers who
share greater numbers of patients have stronger collaborative
relationships and will be able to provide better-coordinated
care. A study by Barnett et al. (2011) showed that physicians
who shared 8 or more patients had 80% probability of having
an information-sharing relationship.?* Several studies have
demonstrated a direct association between care density and
health care outcomes such as quality of care, cost of care, and
hospital outcomes.?**>° However, to our knowledge, there has
been no study that has looked at the relationship between care
density and psychotropic polypharmacy.

Therefore, the objective of this study was to examine the
relationship between care density and receipt of multiclass
psychotropic polypharmacy among children and adolescents
with mental/behavioral disorders. Our hypothesis was that the
higher the care density, the lower the probability of receiving
psychotropic polypharmacy would be. Further, we examined
if this relationship varied depending on the specialty of physi-
cians involved in the care team.

I Methods

Study Design and Data Source

A retrospective study was conducted using administrative
claims data from Texas Children’s Health Plan (TCHP) for
the period July 1, 2013-June 30, 2015. Data were obtained
for children and adolescents who were ever diagnosed with
mental/behavioral disorders and identified using International
Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) codes. TCHP is a pediatric Medicaid managed
care program that covers more than 450,000 members aged
18 years or under. There are over 1,100 primary care physi-
cians (PCPs), 3,200 specialists, and 60 hospitals that provide
service and patient care to these members. The data were de-
identified in accordance with Health Insurance Portability and
Accountability Act standards.
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Study Sample

Patients were identified if they (a) were aged <18 vyears,
(b) were diagnosed with a mental/behavioral disorder (iden-
tified using ICD-9-CM codes; see Appendix A, available in
online article), (¢) had at least 1 pharmacy claim of psychotro-
pic medication, and (d) received a prescription for psychotropic
medication from multiple (at least 2) prescribers during the
study period. Further, these individuals were required to be
continuously enrolled in the health plan throughout the study
period. The psychotropic medications considered in the study
are listed in Appendix B (available in online article).

Outcome Measure

Prescription fills for psychotropic medications, including fill
date and days supply, were obtained from the pharmacy com-
ponent of TCHP data. The outcome of interest was whether
an individual had at least 1 episode of multiclass psychotro-
pic polypharmacy during the study period, measured as a
binary variable (1: Yes, 0: No). An episode of multiclass psy-
chotropic polypharmacy was defined as overlapping fills of
>2 psychotropic medications from different drug classes for
60 days or more, with no gaps in polypharmacy treatment.’
The 60-day overlap criterion is the most commonly imple-
mented cutoff used to define polypharmacy because it avoids
misclassifying instances of cross-titration as polypharmacy.*"®
Patients who received psychotropic medications but did not
have a polypharmacy episode at any time during the study
period were classified as nonpolypharmacy cases. Episodes
of treatment were identified using the prescription fill date
and the days supply information available from the pharmacy
claims. Before measuring the episodes, overlapping days sup-
ply for the same medication was carried forward, assuming
that the patient finished the current prescription before start-
ing on the refill prescription. Gaps in fills of the same medica-
tion of <15 days were allowed and adjusted in the calculation
of the overlap. Only unique combinations of drug classes of at
least 60 days were considered.

Exposure Measures
The Andersen behavioral model was used to guide the selection
of the potential predictors that could help explain the varia-
tion in the receipt of psychotropic polypharmacy.?” The com-
ponents of the model, including predisposing, enabling, and
need factors, were defined based on literature and relevance
to the study’s objective. Predisposing factors included patient’s
age, sex, and race/ethnicity. A patient’s care team density was
considered as the enabling factor. Need factors included the
number of mental/behavioral disorders diagnosed, the type
of mental/behavioral disorder diagnosed, and the number of
prescribers involved in treatment.

Care density (enabling factor) was the primary independent
variable of the study. To measure care density, a physician
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patient-sharing network was first constructed using pharmacy
claims data. A pair of physicians was considered to have shared
a patient if they both prescribed medications to a given patient
any time during the study period. A tie formed through such
patient-sharing was called a network tie. A set of all such pos-
sible ties between all the physicians in the data formed the phy-
sician patient-sharing network. The number of patients shared
between physicians was used to characterize the collaborative
relationships between physicians.?*2¢

The extent of patient-sharing among physicians was esti-
mated using the care-density measure developed by Pollack et
al.?> Care density is a patient-level measure, calculated as the
ratio of the sum of patients shared by physician pairs within
a patient’s care team to the total number of physician pairs
within the patient’s care team.”® Care density corresponds to
the care team’s cohesiveness, which is theoretically a repre-
sentation of better communication and information-sharing
between the patient’s care team.” A greater care-density value
indicates stronger cohesiveness among the care team.?® Care
density had a highly skewed distribution in this study.

For the care teams that involved both PCPs and specialists,
the 10%, 25%, 50%, 75%, and 90% quantiles were 1, 1.7, 5.7,
36.3, and 144.7, respectively. Between PCPs and specialists,
those who ever shared 1 patient (10% and 25% quantiles)
and those who never shared a patient probably do not have
much implication on the relationship between the 2 providers.
Similarly, sharing 145 patients may not be much different than
sharing 37 patients. A previous study by Blanchet et al. (2011)
found that pairs of physicians in a single academic health care
system who shared >8 patients had an 80% probability of
having a validated information-sharing relationship.’® In this
study, the median care density was closest to this validated
cutoff, so care density was operationalized as a binary variable
(0=care density less than the median; 1=care density greater
than or equal to the median).*

Considering that patients with differing disease complexi-
ties might be treated by care teams consisting of various types
of providers (e.g., PCPs only, or combination of PCPs and
psychiatric specialists, or multiple specialists) and that the
need and the purpose of care coordination—and the actual
information exchanged—might differ between PCP-PCP, PCP-
specialist, or specialist-specialist, stratification by physician
specialty was necessary. To understand the variant implica-
tions of care density on psychotropic polypharmacy in differ-
ent types of patient care teams, 3 patient groups were created
based on the type of physicians involved in the care team:
(@ PCPs only (e.g., general medicine, family medicine, and
internal medicine); (b) specialists only (e.g., psychiatry, addic-
tion medicine, and psychosomatic medicine); and (¢) PCPs and
specialists.

www.jmcp.org  Vol. 25, No. 1

Patients who were prescribed psychotropic medications by
physicians of any other specialty than those previously listed
were excluded from the study. The prescribing physician and
his/her specialty were identified using the National Provider
Identifier (NPI) number and the physician specialty reported
in the pharmacy claims component of the TCHP data. The
National Plan and Provider Enumeration System NPI database
was used to obtain information on specialty for physicians with
missing values for specialty in the TCHP data.

Statistical Analysis

Descriptive statistics, including frequencies, means (+standard
deviation [SD]), and medians, were used to characterize patient
demographics, clinical characteristics, and care density. Separate
logistic regression models were fitted for patients with differ-
ent types of care teams to determine associations between care
density and the receipt of multiclass psychotropic polypharmacy
after controlling for predisposing and need factors.

A priori significance level of P<0.05 was chosen for the analy-
ses. All analyses were conducted by using SAS 9.3 software (SAS
Institute, Cary, NO). The study was reviewed and approved by
the University of Houston Institutional Review Board.

B Results

Patient Characteristics

A total of 24,147 children and adolescents were diagnosed
with a mental/behavioral disorder and had at least 1 pharmacy
claim of psychotropic medication during the study period.
About 34% (n=8,092) of these individuals received these
prescriptions from multiple prescribers who were either PCPs
or specialists. According to the types of providers involved
in prescribing, these patients were divided into the follow-
ing 3 groups: PCPs only (n=3,408; 42.1%), specialists only
(n=1,921; 23.7%), and PCPs and specialists (n=2,763; 34.1%).
About 29% (n=2,371) of the study population received poly-
pharmacy. Most patients in the study were male (65%); 36%
were Caucasians and 38% were Hispanics; and 70% were
between the ages of 4 and 12 years.

Receipt of Psychotropic Polypharmacy. The PCP +specialist
group was the group that had the highest utilization rate of
psychotropic polypharmacy (42.9%), followed by the specialist-
only group (40.5%), with the lowest observed among the PCP-
only group (12.0%; Table 1).

Predisposing Characteristics. Within the PCP-only group,
a significantly higher proportion of males received polyphar-
macy (74%) compared with females (P=0.02); however, there
was no statistically significant difference within other groups
among males and females with respect to receipt of polyphar-
macy. African American and Hispanic patients were less likely
to receive polypharmacy across all study groups, whereas
Caucasians were more likely to receive polypharmacy (P<0.05;
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Demographic and Clinical Characteristics of Patients Stratified by Receipt of Polypharmacy

Multiple Prescribers Involved in Treatment (N =8,092)
PCPs Only (n=3,408; 42.1%) Specialists Only (n=1,921; 23.7%) PCPs + Specialists (n=2,763; 34.1%)
No Psychotropic No Psychotropic No Psychotropic
Polypharmacy | Polypharmacy Polypharmacy | Polypharmacy Polypharmacy | Polypharmacy
(n=3,000; (n=408; (n=1,143; (n =778; n=1,578; (n=1,185;
Characteristic 88.0%) 12.0%) P Value 59.5%) 40.5%) P Value 57.1%) 42.9%) P Value
Predisposing characteristics
Age group, years, n (%)
0-3 43 (14 3 (0.7) 8 (0.7) 7 (0.9 10 (0.6) 11 (0.9
4-8 1,172 (39.1) 176 (43.1) 380 (33.3) 216 (27.8) 625 (39.6) 452 (38.1)
9-12 1,182 (394) 180 (44.1) 344 (30.1) 249 (32.0) 516 (32.7) 407 (344)
13-18 603 (20.1) 49 (12.0) 411 (36.0) 306 (39.3) 427 27.1) 315 (26.6)
Mean (+SD)2 9.62+3.25 90.14+2.78 <0.001 | 10.61+3.66 10.92+3.59 0.535 9.96+3.55 90.88+3.43 0.213
Sex, n (%)
Male [ 2,064 (68.8) | 303 (743) | 0.025] 670 58.7) | 465 (59.8) | 0.637 | 1023 64.8) | 781 (659 | 0572
Race/ethnicity, n (%)
African American 621 (20.7) 68 (16.7) 0.057 286 (25.0) 191 (24.6) 0.829 406 (25.7) 239 (20.2) | <0.001
Caucasian 1,144 (38.1) 227 (55.6) | <0.010 239 (20.9) 260 (334) |<0.001 452 (28.6) 584 (49.3) | <0.001
Hispanic 1,095 (36.5) 105 (25.7) | <0.001 573 (50.1) 297 (38.2) |<0.001 672 (42.6) 324 (27.3) | <0.001
Not reported 140 4.7) 8 (.0) 0.068 45 (3.9 30 3.9 0.878 48 (3.0) 38 (3.2) 0.896
Enabling characteristics
Care density
Mean (+SD) 2540+31.90 | 21.15+24.32 | <0.001 | 43.90+79.66 | 29.72+52.83 0.119 | 26.48+51.86 | 44.43+59.44 | <0.001
Median 14.00 11.00 <0.001 9.00 742 0.278 3.58 11.50 <0.001
Need characteristics
Number of mental/behavioral disorders diagnosed, n (%)
0 47 (1.6) 5 (1.2) 1 (0.1 0 (0) 14 (0.9 3 (0.3
1 2,002 (66.7) 172 (42.2) 367 (32.1) 118 (15.2) 576 (36.5) 306 (25.8)
2-4 922 (30.7) 209 (51.2) 686 (60.0) 513 (65.9) 897 (56.8) 710 (59.9)
>5 29 (1.0 22 (54 89 (7.8) 147 (18.9) 91 (5.8) 166 (14.0)
Mean (+SD) 1.46+0.84 2.06+1.25 <0.001 2.37+1.33 3.14+1.59 0.894 2.18+1.27 2.71+1.60 0.043
Type of mental/behavioral disorder diagnosed, n (%)
ADHD 2,731 (91.0) 390 (95.6) | <0.001 843 (73.8) 588 (75.6) 0.393 | 1,298 (82.3) 1,031 (87.0) | <0.001
Bipolar disorders 79 (2.6) 32 (7.8) | <0.001 325 (284 473 (60.8) | <0.001 295 (18.7) 481 (40.6) | <0.001
Depression 156 (5.2) 44 (10.8) | <0.001 317 27.7) 291 (374) |<0.001 330 (20.9) 299 (25.2) | <0.001
Anxiety 185 (6.2) 63 (154) | <0.001 214 (18.7) 216 (27.8) |<0.001 276 (17.5) 253 (21.4) 0.011
Learning disorders 308 (10.3) 49 (12.0) 0.301 126 (11.0) 71 (9.1 0.193 190 (12.0) 112 (9.5 0.031
Adjustment disorders 218 (7.3) 37 . 0.192 186 (16.3) 144 (18.5) 0.218 207 (13.1) 192 (16.2) 0.031
Conduct disorder 275 (9.2) 53 (13.0) 0.019 166 (14.5) 134 (17.2) 0.110 250 (15.8) 190 (16.0) 0.916
Oppositional defiant disorder | 120 (4.0) 75 (184) | <0.001 219 (19.2) 198 (25.5) 0.001 296 (18.8) 295 (24.9) | <0.010
Schizophrenia 35 (1.2) 17 (4.2) | <0.001 86 (7.5) 127 (16.3) |<0.001 81 (5.1 117 (9.9 | <0.010
Number of prescribers involved in treatment, n (%)
2-4 2,841 (94.7) 376 (92.2) 1,126 (98.5) 732 (94.1) 1,479 (93.7) 978 (82.5)
>5 159 (5.3) 32 (7.8) 17 (1.5 46 (5.9 99 (6.3) 207 (17.5)
Mean (+ SD) 2.59+1.03 2.84+1.38 <0.001 2.29+0.63 2.67+1.03 |<0.001 2.73+1.02 3.40+1.34 <0.001
Hospitalization/ED visit, n (%)
Yes [ 238 (7.9 | 44 (10.8) | 0.050] 297 26.0) | 316 (40.6) [<0.001 | 290 (184) | 350 (29.5) | <0.001

4Reported as frequency and percentage of patients who were diagnosed with the respective disorder in each group.
ADHD = attention-deficit/hyperactivity disorder; ED=emergency department; PCP=primary care practitioner; SD=standard deviation.

chi-square test between those who received polypharmacy vs.
those who did not receive polypharmacy within each group).

Need Characteristics. Within the PCP-only group and the
PCP +specialist group, patients who received polypharmacy
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had a significantly higher number of mental/behavioral dis-
orders (t-test, P<0.05); however, this was not observed in the
specialist-only group. Across all study groups, the mean num-
ber of prescribers involved in treatment was higher in those
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Muiltivariate Logistic Regression Model by Study Groups

PCPs Only

Specialists Only PCPs + Specialists

Characteristic OR | 95%CI | PValue | OR | 95%CI | PValue | OR | 95%CI | PValue
Enabling characteristics
Care density (ref: less than median care density)
Cared density (higher than median) | 072 | 0.62-096 | 0022 | 093 | 075115 | 0499 [ 201 | 168240 <0.001
Predisposing characteristics
Age | 096 [ 093100 ] 0050 | 101 | 097104 ] 0780 | 097 [ 094-099] 0018
Sex (ref: female)
Male | 146 [ 114180 | 0003 | 117 [ 094146 | 0171 | 117 [ 098-142 | 0.091
Race/ethnicity (ref: African American)
Caucasian 1.82 134246 | <0.001 148 111-1.96 | 0.007 2.19 1.75-2.73 | <0.001
Hispanic 093 0.66-1.30 | 0.656 0.80 0.62-1.03 | 0.087 0.89 071-1.12 | 0317
Not reported 0.57 0.26-124 | 0156 1.02 059-175 | 0951 1.60 098-2.62 | 0.6l
Need characteristics
Eigi:egf mental health disorders 1.88 1.38-2.57 | <0.001 0.91 0.70-1.19 | 0488 1.35 1.05-1.72 | 0.018
Type of mental/behavioral disorder diagnosed (ref: no)
ADHD 1.78 095333 | 0.070 249 1.67-3.70 | <0.001 133 093-192 | 0119
Bipolar disorders 1.51 0.85-2.68 | 0.163 4.36 3.04-6.26 | <0.001 212 1.52-2.95 | <0.001
Depression 1.06 0.61-1.83 | 0838 1.59 107236 | 0.022 0.89 0.62-128 | 0.529
Anxiety 143 0.88-233 | 0151 1.63 111240 | 0.013 1.00 071141 | 0992
Learning disorders 0.42 0.26-0.70 | <0.001 1.17 0.74-1.83 0.505 0.51 0.35-0.75 | <0.001
Adjustment disorders 039 0.23-0.68 | <0.001 1.04 072-151 | 0842 0.68 047-097 | 0.032
Conduct disorder 0.55 0.34-089 | 0015 0.95 0.63-143 | 0789 0.60 042-0.85 | 0.004
Oppositional defiant disorder 213 133340 | 0.002 1.20 0.83-1.75 | 0341 0.81 0.58-114 | 0227
Schizophrenia 1.78 0.86-3.68 | 0123 1.66 1.07-2.56 | 0.023 1.00 0.64-1.56 | 0.982
Hospitalization/ED visit (ref: no)
Yes 1.08 074-158 | 0677 0.95 071-126 | 0702 112 0.89-141 | 0316
i“ﬁ;f;i;fre““be“ involved 112 1.02-123 | 0014 1.68 146-1.92 | <0.001 1.40 1.29-1.51 | <0.001

ADHD = attention-deficit/hyperactivity disorder; CI=confidence interval; ED=emergency department; OR=odds ratio; PCP=primary care practitioner; ref=reference.

who received polypharmacy (P<0.001). Similarly, across all
study groups, those who received polypharmacy had a higher
number of emergency department (ED) visits/hospitaliza-
tions compared with those who did not receive polypharmacy
(P<0.05, chi-square test within each group).

Enabling Factors. Unlike the consistent differences observed
on predisposing and need factors between polypharmacy
recipients and nonrecipients across the study groups, the
descriptive statistics of care density to receipt of psychotropic
polypharmacy varied significantly across the PCP-only study
group and PCP +specialist group (P<0.001; Table 1). Median
care density was higher among nonpolypharmacy recipients
compared with polypharmacy recipients among the PCP-only
and specialist-only groups. In contrast, median care density
was lower in nonpolypharmacy recipients compared with poly-
pharmacy recipients in the PCP +specialist group.

Multivariable Logistic Regression
Predisposing Characteristics. In all groups, Caucasians had a
higher likelihood of receiving psychotropic polypharmacy than

www.jmep.org  Vol. 25, No. 1

African Americans. The direction of the effect estimates for age,
race/ethnicity, and gender were consistent across study groups.
However, statistically significant differences were only detected
among some provider groups. For instance, males had a 46%
higher probability of receiving psychotropic polypharmacy
than females in the PCP-only group (odds ratio [OR]=1.46;
95% confidence interval [CI] =1.14-1.89), while the association
between gender and receipt of polypharmacy in the PCP +spe-
cialist group was not statistically significant (OR=1.17, 95%
CI=0.98-1.42; Table 2).

Need Characteristics. An increase in the number of pre-
scribers involved in treatment was associated with a higher
likelihood of receiving psychotropic polypharmacy among
all groups. An increase in the number of diagnosed mental
disorders was associated with a higher likelihood of receiving
psychotropic polypharmacyin the PCP-only and PCP + specialist
groups (Table 2).

Enabling Characteristics. For the PCP-only group, patients
in the high care-density group were 28% less likely to receive
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psychotropic polypharmacy (OR=0.72; 95% CI=0.62-0.96).
For the specialist-only group, care density was not significantly
associated with receipt of psychotropic polypharmacy among
patients who received psychotropic prescriptions from multiple
specialists. In the PCP +specialist group, patients in the higher
care-density group were 2 times more likely to experience psy-
chotropic polypharmacy (OR=2.01; 95% CI=1.68-2.40) than
patients with lower care density (Table 2).

I Discussion

This is the first study to examine the association between phy-
sician patient-sharing relationships and prescription of psy-
chotropic polypharmacy using the concepts of social network
analysis.” The primary finding of our study is that the enabling
factor representing the extent of patient-sharing between the
patient’s care team (i.e., care density) was strongly associated
with the likelihood of receiving psychotropic polypharmacy.

However, the relationship between care density and psychotro-
pic polypharmacy varied depending on the specialty of physi-
cians involved in the care team. It was observed that, among
patients with only PCPs involved in the care team, higher
care density was associated with lower likelihood of receiving
psychotropic polypharmacy. On the other hand, in the group
of patients who had both PCPs and specialists, higher care
density was associated with higher likelihood of receiving psy-
chotropic polypharmacy.

The various implications of care density in patient groups
seen by different care teams could be because the study groups
represent patients of differing diagnoses and clinical complexi-
ties and, therefore, have differing needs for psychotropic poly-
pharmacy. When the care team consists of PCPs only, nearly
90% of patientshad a diagnosis of attention-deficit/hyperactivity
disorder (ADHD) only. The clinical practice guidelines for
diagnosis and treatment of ADHD recommend the use of either
behavioral therapy, medication, or a combination of behavioral
therapy and medication for the treatment of uncomplicated
ADHD.*' Combination or augmentation therapy is not recom-
mended for management of ADHD unless the patient is diag-
nosed with comorbid conditions such as bipolar disorders, tics,
or anxiety disorders, in which case, short-term polypharmacy
might be used.” Moreover, seeing multiple PCPs does not sug-
gest increased clinical complexity in our study. It rather implies
that patients either changed their PCP or received prescriptions
from multiple PCPs from a shared practice.

The patient group who was seen by multiple mental health
specialists is distinctively different from the PCP-only group.
Children in this group had a much higher prevalence of mood
disorders—especially bipolar disorder and depression—com-
pared with the PCP-only group. Evidence-based studies have
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shown that polypharmacy is more effective than monotherapy
in some patients with mood disorder. A combination of an
atypical antipsychoticand amood stabilizer foracute maniaand a
combination of an atypical antipsychotic and an antidepressant
for treatment-resistant depression have been approved by the
U.S. Food and Drug Administration.”*** Treatment guidelines
for children and adolescents with bipolar disorders also rec-
ommend the use of augmented therapy when monotherapy
does not work.” Moreover, this group is also the most severe
subgroup with respect to clinical complexity. About 32% of
children and adolescents in this subgroup were either hospital-
ized or had an ED visit, and about 75% had multiple comorbid
psychiatric disorders. Therefore, children and adolescents in
this group might be in need of intensive pharmacotherapy
including psychotropic polypharmacy.

The patients who received psychotropic prescriptions from
both PCPs and specialists had a diagnostic profile and clinical
complexity more similar to patients who received care from
multiple specialists than those received care from PCPs only.
These patients often are identified by their PCPs or self-iden-
tified as needing specialty care, which implies that treatment
escalation or adjustment is expected.

Care density is a surrogate measure for care communication
and collaboration.”>? It is based on the concept and methods
of social network analysis and patient sharing. Networks built
on the basis of patient-sharing relationships have been previ-
ously validated by Barnett et al. (2011).** Care coordination is
defined as “the deliberate organization of patient care activities
between 2 or more participants involved in a patient’s care to
facilitate the appropriate delivery of health care services.”*
The purpose of collaboration is to better meet the needs of
patients, provide sufficient treatment, and reduce redundancy
and medication errors. Probably due to the various needs of
each patient subgroup on psychotropic polypharmacy, the care
collaboration therefore had different implications. Specifically,
higher care density or better care coordination lead to less use
of psychotropic polypharmacy in patients with uncomplicated
ADHD (those who see PCPs only) but increased use among the
more severe cases with bipolar disorders or multiple comorbid
mental disorders who are seeking specialty care (PCP+spe-
cialist group). For those clinically complex patients who see
multiple specialists, polypharmacy might be justified or might
even be a norm; thus, probably, care coordination does not play
a major role in prescription of polypharmacy.

Our study suggests that the receipt of psychotropic poly-
pharmacy is not only determined by predisposing and need
factors as reported in the previous literature but is also strongly
associated with enabling factors such as care collaboration
within a patient’s care team.***37 The findings suggest that, to
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the opposite from the stigma associated with pediatric psycho-
tropic polypharmacy, the practice is mainly resulting from a
patient’s clinical complexity and improved collaboration within
the patient’s care team. Psychotropic polypharmacy might be
needed in these patients, and the use could be well justified.
Appropriate follow-up and monitoring of these patients are all
the more important to make sure that psychotropic polyphar-
macy is effective in reducing symptoms and not leading to
unwanted side effects.

Recently, the Care Coordination Measures Atlas Update
developed for the Agency for Healthcare Research and Quality
elaborated on social network analysis as an emerging method
for the measurement of care coordination.”® Patient-sharing
networks developed using the concepts of social network
analysis represent a probable mechanism of care coordination.
Early work by Barnett et al. (2011), Pollack et al. (2012, 2015),
Ong et al. (2015), and others is promising and has shown that
care density is independently associated with various aspects
of health care, such as quality of care, prescribing error rates,
and costs.”?*° Our study adds to this pool of research and
advances the understanding of using patient-sharing networks
to measure care coordination in mental health care.

Limitations

There are a few limitations to this study that need to be con-
sidered. First, care density was calculated as a claim-based
measure of coordination on the assumption that physicians
who share more patients are more likely to collaborate; how-
ever, whether care was actually coordinated for a given patient
could not be directly estimated using the current data. Second,
care density might be affected by the structure of health care
organizations (size of practice, mode of information exchange),
which was not accounted for in this study. Further, within-
class polypharmacy was not considered for this study, although
literature suggests that it is highly prevalent (< 1% of the study
population received within-class polypharmacy).

I Conclusions

This study found significant associations between care density
and prescription of psychotropic polypharmacy. It was fur-
ther observed that this relationship varied depending on the

composition of the patient’s care team. The patient’s diagnosis
and disease complexity also affected the relationship between
care density and psychotropic polypharmacy. Care density as
a measure of care coordination is still in its developing stages;
however, it might be possible to use care density in combina-
tion with other measures of care coordination to completely
characterize multiple aspects of coordination.
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ICD-9-CM Codes for Identification of Mental/Behavioral Disorders

Psychiatric Disorder ICD-9-CM Codes
Attention-deficit/hyperactivity disorder 314

Bipolar disorder 296.0, 296.1, 296.4, 296.5, 296.6, 296.7, 296.8, 296.9, 301.13

Depression 311, 296.2, 296.3, 300.4, 309.1 301.12

Anxiety disorders 313.0, 301.3, 308.3, 309.81, 300.00-300.29, 309.21

Learning disorder 315.0, 315.1, 315.2, 315.3, 315.4, 315.5, 315.6, 315.8, 315.9, 313.83, 784.69
Adjustment disorder 309.0, 309.3, 309.4, 309.5, 309.6, 309.7, 309.9, 309.24, 309.28, 309.89
Conduct disorder 312

Oppositional defiant disorder 313.81

Schizophrenia 295, 297, 298, 299.1, 299.8, 299.9

ICD-9-CM =International Classification of Diseases, Ninth Revision, Clinical Modification.

oY Psychotropic Medications

Medication Class Medication Name

Stimulants Amphetamine, methylphenidate

Nonstimulants Atomoxetine

Alpha agonists Clonidine, guanfacine

Mood stabilizers Carbamazepine, divalproex, lamotrigine, oxcarbazepine, valproate, lithium
Antidepressants SSRIs: citalopram, escitalopram, fluoxetine, paroxetine, fluvoxamine, sertraline, vilazodone

SNRIs: venlafaxine, duloxetine
TCAs: clomipramine, amitriptyline, desipramine, doxepin, imipramine, nortriptyline
Others: mirtazapine, vortioxetine, bupropion, trazodone

Antipsychotics First generation: haloperidol, pimozide, loxapine, perphenazine, thioridazine, thiothixene, trifluperazine
Second generation: aripiprazole, olanzapine, paliperidone, risperidone, quetiapine, asenapine, iloperidone, lurasidone, ziprasidone
Others: fluphenazine, prochlorperazine

Antianxiolytics Alprazolam, buspirone, chlordiazepoxide, clorazepate, hydroxyzine, lorazepam, diazepam, clonazepam

SNRI=selective norepinephrine reuptake inhibitor; SSRI=selective serotonin reuptake inhibitor; TCA =tricyclic antidepressant.
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