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Association of Antipsychotic-Related Weight Gain
With Treatment Adherence and Switching
Using Electronic Medical Records Data
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ABSTRACT

Objective: To leverage electronic health record (EHR)

data to explore the relationship between weight gain and
antipsychotic adherence among patients with schizophrenia
and bipolar disorder (BD).

Methods: EHR data were used to identify individuals with

at least 60 days of continuous antipsychotic use between

2005 and 2019. Patients were diagnosed with schizophrenia,
schizoaffective disorder, BD, or neither diagnosis (psychiatric
controls). We examined the association of weight gain in the
first 90 days with the proportion of days covered (PDC) with an
antipsychotic and with the frequency of medication switching
or stopping.

Results: We identified 590 adults with schizophrenia or
schizoaffective disorder, 819 adults with BD, and 642
psychiatric controls. In the first 90 days, the percentages of
patients with a PDC>0.80 were 76.8% (schizophrenia), 77.1%
(BD), and 70.7% (controls). Logistic regression models revealed
that weight gain of > 7% trended toward being significantly
associated with greater adherence in the first 90 days (odds
ratio =1.29, P=.077) and was significantly associated with an
increased likelihood of a medication switch in the first 180 days
(odds ratio =1.60, P=.003).

Discussion: Patients whose weight increased by 7% or more in
the first 90 days were more adherent but were also more likely
to switch medications during the first 180 days.
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Globally, more than 65 million people are living with
schizophrenia or bipolar disorder (BD).! These conditions
carry with them substantial individual and societal burden as
well as premature mortality.> Several classes of psychotropic
medications are available to reduce the burden of these severe
mental illnesses.** Nevertheless, approximately 56% of patients
living with schizophrenia and 44% of those living with BD are
nonadherent to their psychotropic medications.* Nonadherence
to psychotropic medications increases the burden of these and
other psychiatric disorders at both the individual and societal
level by leading to relapse and poor symptom management,
acute psychiatric and medical emergency department (ED)
utilization and reduced quality of life, and higher overall health
care expenditures.’~!? Unsurprisingly, antipsychotic treatment
nonadherence has been identified as one of the main causes
for antipsychotic treatment failure.® Identification of factors
associated with psychotropic medication nonadherence among
patients living with schizophrenia and BD is crucial to reduce
the burden of these devastating brain-based disorders.

A variety of studies and reviews have attempted to
identify and describe factors associated with nonadherence
in schizophrenia and BD.**!12 Common factors cited in
these studies and reviews include poor insight into the illness
or treatment, comorbid substance abuse, negative attitude
toward medication, and side effects. Patients cite a number of
side effects, including dizziness, fatigue, sleepiness, insomnia,
restlessness, and sexual difficulties.* Multiple studies!®>~!8
have also associated poor adherence with identified weight
gain, obesity, or perceived weight status related to taking
antipsychotics in both schizophrenia and BD. However,
typically weight (and often adherence) is self-reported in
these studies. A current challenge for research on treatment
nonadherence is a lack of consensus definition of adherence
as well as the inherent limitations of available methods for
assessing adherence. Currently, no gold standard for defining or
measuring medication adherence in this population exists.>!*
We know of no studies that use electronic health record
(EHR) or health information exchange data to investigate the
relationship between weight gain and medication adherence to
antipsychotic medications.

Given the importance of adherence in schizophrenia and
BD, and the role of weight gain associated with antipsychotics,
we sought to leverage EHR data as an efficient and cost-
effective tool to explore the relationship between weight gain
and antipsychotic adherence in these conditions.
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Clinical Points

B A considerable amount of weight gain was observed
among antipsychotic-naive users, even among those whose
treatment was considered to have a low risk of weight gain.

B Significant weight gain was associated with increased
likelihood of switching medications.

B |tis important to manage early weight gain associated with
antipsychotic medications to achieve long-term adherence.

METHODS

Cohort Selection

We identified patients using EHR data from 2 health
systems (Eskenazi Health and Indiana University Health)
in Indiana. Eligible patients included those identified from
EHR records as having 90 days of antipsychotic use (oral
or long-acting injectables), based on medication order data,
between 2005 and 2018. A list of antipsychotics considered
is provided in Supplementary Table 1. For these patients,
we identified all dates wherein antipsychotics were ordered
or prescribed and identified the first one as the “first
antipsychotic date” Patients were required to be aged >12
years and to have at least one encounter per year for at least
2 years following their index date; prisoners were excluded
from the cohort. Patients whose “first antipsychotic date” was
in 2005 were excluded from the analysis, as they may have
been taking antipsychotics prior to the period of interest. We
then limited the cohort to patients aged > 18 years with at
least one 60-day period of continuous use of antipsychotics
and defined the “treatment date” for each patient as either:

« The “first antipsychotic date” if the 60-day continuous
use period began within 6 months after that date or

o The beginning of the 60-day continuous use period
if that period began more than 6 months after the “first
antipsychotic date”

Patients without a diagnosis of schizophrenia or BD at any
time during the study period were categorized as psychiatric
controls. Patients with diagnoses of schizophrenia including
schizoaffective disorder (hereafter referred together as
schizophrenia) (ICD-9 295X or ICD-10 F20 or F25X) or BD
(ICD-9 296.0X, 296.1X, 296.4X-6X, 296.7, 296.80, 296.89
or ICD-10 F31X but not F31.81) were categorized as such.
Patients with diagnoses for both schizophrenia and BD were
categorized based on their most recent diagnosis, as it may
take time to identify the correct diagnosis for these patients.
If the most recent encounter included diagnoses from both
categories, the patients were excluded from our cohort.

IRB
This study was approved by the Institutional Review
Board of Indiana University (IRB no. 2011632512).

Measures
For each patient, we collected age as of the treatment date,
race, gender, and insurance status. Using information from

EHR records, we identified comorbidities of interest, prior
utilization, and previous medication use during the 1-year
period prior to the treatment date. We defined adherence
to antipsychotics using the proportion of days covered
(PDC). The PDC is calculated by dividing the number of
days the medication is available (from prescription dates)
by the number of days in the period of interest. Patients
with a PDC>0.80 were considered adherent. Adherence
reflected adherence to any antipsychotic medication: if a
patient switched medications during the study period, both
medications contributed to the PDC calculation. In addition
to adherence, we identified medication switches and
medication stoppages during the first 6 months of treatment.
A medication switch was defined as a new antipsychotic
prescription that was different than the initial antipsychotic
medication. Medication stoppage was defined as the lack of
an antipsychotic medication order or fill data in the EHR
after the date when the previous supply would have been
depleted.

Weight gain was calculated as the difference between
baseline weight and follow-up weight. Baseline weight was
defined as the most recent weight recorded in the EHR prior
to the treatment date, not more than 90 days prior to the
treatment date. Follow-up weight was defined as the weight
recorded in the EHR closest to the treatment date plus 90
days, not less than 60 days or more than 120 days after
the treatment date. Significant weight gain was described
as>7% increase in weight. Weight gain was also analyzed by
therapeutic agent (for those with at least 30 patients) and the
risk of weight gain associated with each agent as classified by
Dayabandara et al.?!

Statistical Analysis

We used x* tests and Kruskal-Wallis tests to compare
demographic and clinical characteristics across the 3
cohorts (schizophrenia, BD, psychiatric controls). x* tests
and Wilcoxon rank sum tests were used to compare clinical
and demographic characteristics whether or not patients
experienced significant weight gain. We used logistic
regression to assess the relationship between weight gain
and adherence (PDC>0.80), adjusting for demographic and
clinical characteristics. A generalized logits model was used
to model the association of weight gain with first medication
use (continuance, switching, or stopping). Additional
sensitivity analyses on the odds of switching or stopping
were performed using alternative definitions of weight gain
and antipsychotic start date.

RESULTS

We identified a total of 7,012 individuals who met
inclusion criteria regarding continuous antipsychotic
use. There were 2,051 (29.3%) individuals who met our
inclusion criteria when adding the requirement for multiple
weights. Patients who did not have multiple weights were
significantly younger and had less comorbidity than patients
with multiple weights. Adherence between the 2 groups did
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Table 1. Sample Characteristics

Bipolar Bipolar
Psychiatric ~ Disorder  Schizophrenia Psychiatric  Disorder  Schizophrenia
Controls Group Group P Controls Group Group P
Variable (n=642) (n=819) (n=590) Value Variable (n=642) (n=819) (n=590) Value
Age, % (n),y <.001 Medication categories—prior, % (n)
18-24 3.3(21) 7.2(59) 12.9(76) Carbamazepine 1.6 (10) 1.6 (13) 1.0 (6) 625
25-34 10.1 (65) 17.0 (139) 19.3(114) Lithium 0.2(1) 7.7 (63) 3.6 (21) <.001
35-44 16.5(106)  23.9 (196) 15.3 (90) Antidepressants 723 (464)  63.7(522) 49.3(291) <.001
B 244157 209(20) - 2080158 An(sz$lt9£sSNRl) 57.9(372)  614(503)  485(286)  <.001
_ xiolyti . .
i56564 ;g? g 2?; ! ;; E;g;j) 176 8«0;‘) Anticonvulsants 37.7(242) 444 (364) 27.5(162) <.001
S - % (n) ’ : 001 Antihypertensive 65.1(418) 50.3(412) 40.7 (240) <.001
ex, 7 n < Antidiabetic 299(192) 21.0(172)  212(125)  <.001
Female 63.2(406) 686(562)  49.5(292) Antilipidemic 365(234) 270(221)  215(127)  <.001
Race, % (n) <.001 Medication categories—concurrent, % (n)
White 66.2 (425)  76.1(623) 49.5(292) Carbamazepine 1.1(7) 2.0(16) 1.5(9) 416
Black 322(207)  21.4(175) 45.8 (270) Lithium 0.9 (6) 8.6 (70) 4.8(28) <.001
Other 1.6 (10) 2.6 (21) 4.7 (28) Antidepressants 75.7 (486)  68.1(558) 59.5(351) <.001
Insurance, % (n) (SSRI or SNRI)
Medicaid 49.8(320) 58.8(482) 52.5(310) .002 Anxiolytics 55.9(359)  58.7 (481) 48.8(288) 001
Medicare 38.5 (247) 23.1(189) 30.0(177) <.001 Anticonvulsants 38.0 (244) 46.8 (383) 28.8(170) <.001
Self-pay 53 (34) 7.6 (62) 7.6 (45) 162 ﬁntil;ypbertensive 22163 E423; ;1 2 E425; 421; g EZ;S; <.O;)1
. ntidiabetic 5.6 (164 1.3(174 131 137
Commercial 37024 39(32) 32(19) 788 Antilipidemic 340(218) 250(205  244(144)  <.001
Other 3.0(19) 17.0 (139) 21.9(129) <.001 . .
U Utilization prior year
Conditions, % (n) Inpatient 1022  08(20) 07(18)  <.001
Diabetes 30.7(197)  24.9 (204) 25.4(150) .030 admissions,
Pre-diabetes 2.8(18) 2.3(19) 2.7 (16) 824 mean (SD)
Hyperlipidemia 34.1(219)  28.1(230) 225(133)  <.001 Any inpatient 37.2(239)  32.2(264) 31.4(185) .055
Congestive 12.2(78) 6.5 (53) 4.6 (27) <.001 admission, % (n)
heart failure ED visits, mean (SD) 1.7 (3.5) 2.8(5.1) 3.3(9.3) <.001
Obstructive 9.2(59) 6.1 (50) 3.6(21) <.001 ED visits, % (n) 50.2(322) 62.5(512) 63.2 (373) <.001
sleep apnea Outpatient visits, 9.3(9.2) 9.8(10.3) 74(8.7) <.001
Hypertension 58.1(373) 44.8(367) 38.8(229) <.001 mean (SD)
Myocardial 2.0(13) 0.9 (7) 12(7) 142 Adherence 0-90 days
infarction Adherence>0.80,  70.7 (454) 77.1(631)  76.8(453) 01
CoPD 175(112)  165(135) 127 (75) 054 % (n)
Depression 56.5 (363) 46 3(379) 344 (203) <.001 Ad(l;g)ence, mean 0.85(0.23) 0.88(0.20) 0.89(0.17) .002
Cancer 13.6 (87) .3(43) 4(20) <.001
. Adherence 90-180 days
Obesity 13 6(87) 19 90163 14 > (86) 002 Adherence>080, = 36.0(231) 355(201)  381(225) 582
Alcohol abuse .2 (46) 15.1 (124) 13.2(78) <.001 % (n)
Substance abuse 31 0099 381312  392(31) 004 Adherence, mean  059(0.33) 059(0.33)  059(0.34) 736
Anxiety disorder 34 6(222) 47 7 (391) 28 3(167) <.001 (SD)
Cerebrovascular 5(61) 1(25) 1(18) <.001 Adherence 0-180 days
disease Adherence>0.80, 50.2(322) 52.3(428) 53.1(313) .567
Peripheral vascular 6.7 (43) 3.4(28) 25(15) 001 % (n)
disease Adherence, mean 0.75(0.22) 0.76(0.22) 0.77 (0.21) .106
; (SD)
Bog;ﬁizgmg( e 10.9 (70) 1.3(11) 1.7 (10) <88:3 Stop-switch 180 days, % (n) <.001
' ! No stop or switch 71.8(461)  68.5(561) 62.4 (368)
<185 415 14011 1.0(6) Switch 72(46)  160(131)  224(132)
18.5-24.9 243 (155)  21.2(173) 27.8(163) Stop 21.0(135) 15.5 (127) 15.3 (90)
25-29.9 28.7(183)  25.3(207) 24.2 (142) Weight gain, % (n)
30-39.9 306 (195)  33.1(270) 327(192) 7% Weight gain 90 15.6 (100)  17.1(140) 222(131) .007
>40 14.1 (90) 19.1 (156) 14.3 (84) days

Abbreviations: AD = Alzheimer’s disease, COPD =chronic obstructive pulmonary disease, ED =emergency department, SNRI =serotonin-norepinephrine

reuptake inhibitor, SSRI=selective serotonin reuptake inhibitor.

not differ significantly. When classified by diagnosis, 28.8%
were identified with schizophrenia, 39.9% were identified
with BD, and 31.3% were psychiatric controls. Comparison
of the demographic and clinical characteristics by diagnostic
cohort are presented in Table 1. Compared with the other
cohorts, psychiatric controls were generally older and
more likely to be enrolled in Medicare and to have chronic
comorbid conditions, while schizophrenia patients were
more likely to be Black and male. The BD participants were
more often diagnosed with anxiety disorders compared to

psychiatric controls and those with schizophrenia. Substance
use disorders were significantly more common in the BD
and schizophrenia groups than in psychiatric controls.
Individuals with BD were more likely to be taking an
anticonvulsant or anxiolytic the prior year. The percent of
patients experiencing significant weight gain was highest in
patients with schizophrenia (22.2%), followed by patients
with BD (17.1%) and psychiatric controls (15.6%, P=.007).
During the year prior to the treatment date, unsurprisingly,
patients with schizophrenia and BD had more ED visits but
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Table 2. Sample Characteristics by 7% Weight Gain

<7% Weight  >7% Weight <7% Weight >7% Weight
Gain Gain P Gain Gain P
Variable (n=1,680) (n=371) Value Variable (n=1,680) (n=371) Value
Age, % (n),y .001 Body mass index, % (n) <.001
18-24 6.9(116) 10.8 (40) <185 1.1(19) 35(13)
25-34 146(245) 197 (73) ;352‘92;‘9 g‘ ~é g‘g‘% %3 E‘ gg
5-29. 56 (4 (1
35-44 18.8(315) 208(77) 30-39.9 34.0 (569) 24.0 (88)
45-54 26.7 (449) 23.2(86) >40 182 (304) 7.1(26)
55-64 18.9 (318) 17.0 (63) Medication categories—prior, % (n)
>65 14.1 (237) 8.6 (32) Carbamazepine 1.6 (27) 0.5(2) 115
Sex, % (n) Lithium 42(71) 3.8(14) 775
Female 61.6 (1’034) 60.9 (226) 821 Antidepressants (SSRl or SNRl) 61.4 (1 ,031) 66.3 (246) .076
Race, % (n) 574 Anxiolytics 56.0 (941) 59.3(220) 248
" : Anticonvulsants 38.1(640) 34.5(128) 196
White 65.5(1,100)  64.7(240) Antihypertensive 527(885)  499(185 326
Black 31.5(529) 33.2(123) Antidiabetic 24.4 (409) 216 (80) 255
Other 3.0(51) 2.2(8) Antilipidemic 29.7 (499) 22.4(83) .005
Insurance, % (n) Medication categories—concurrent, % (n)
Medicaid 54.0 (908) 55.0 (204) 774 E?LF’amazePi”e ;g 8‘1‘; 2.431 82}) -%Z
) ithium . .
Medicare 306614 267(99) 136 Antidepressants (SSRIor SNRI) ~ 67.9(1,141)  685(254)  .838
Self-pay 6.7(112) 7.8(29) 428 Anxiolytics 544(913)  580(215)  .206
Commercial 36(61) 38(14) 895 Anticonvulsants 39.0 (655) 38.3(142) 799
Other 13.3 (224) 17.0(63) .067 Antihypertensive 53.9 (905) 45.3(168) .003
Conditions, % (n) Antidiabetic 23.7 (398) 19.1(71) .059
Diabetes 28.0 (471) 216 (80) 011 U ;i\ntilipidemic 28.5 (479) 237 (88) .062
. tilization prior year
Pre—dla.bf-:-tes . 24(41) 32012) 383 Inpatient admissions, mean (SD) 0.8(1.9) 1.2(2.4) <.001
Hyperlipidemia 288(484)  26.4(98) 355 Any inpatient admission, % (n) ~ 31.7(532) 421 (156)  <.001
Congestive heart failure 79(132) 7.0 (26) 579 ED visits, mean (SD) 25(6.7) 2.9 (4.4) <.001
Obstructive sleep apnea 6.6 (110) 5.4(20) 408 Any ED visit, % (n) 56.6 (951) 69.0 (256) <.001
Hypertension 483 (811) 42.6 (158) 047 Outpatient visits, mean (SD) 9.2(9.7) 7.7 (8.7) .001
Myocardial infarction 13(21) 16(6) 574 Ad;‘g;ence 0—3% c;%yi/ " 2wy 784000 09
erence >0.80, % (n . . .
coPb i 157 (264) 156 (58) 969 Adherence, mean (SD) 0.87 (0.21) 0.89 (0.19) .069
Depression 45.7 (767) 48.0 (178) 416 Adherence 90-180 days
Cancer 7.7 (129) 5.7(21) 77 Adherence >0.80, % (n) 37.1(623) 33.4(124) 185
Obesity 17.6 (296) 10.8 (40) .001 Adherence, mean (SD) 0.59(0.33) 0.58 (0.32) 241
Alcohol abuse 11.2(188) 16.2 (60) .008 | Adherence 0-180 days
Substance abuse 33.7 (566) 474(176)  <.001 AgEerence 20.80, (()/;g)‘) 51.6 5867)) 52.8 E] 96)) 688
. . Adherence, mean 0.76 (0.22 0.76 (0.21 .832
Anxiety disorders . 36.8 (618) 437 (162) .014 Stop-switch 180 days, % (n) <001
Cerebrovascular disease 5.2(87) 4.6(17) 636 No stop or switch 69.4 (1,165  60.6 (225)
Peripheral vascular disease 43(72) 3.8(14) 656 Switch 13.4 (226) 22.4(83)
Dementia/AD 4.6 (77) 3.8(14) 493 Stop 17.2 (289) 17.0 (63)

Abbreviations: AD = Alzheimer’s disease, COPD =chronic obstructive pulmonary disease, ED =emergency department, SNRI =serotonin-norepinephrine

reuptake inhibitor, SSRI=selective serotonin reuptake inhibitor.

fewer all-cause inpatient admissions than the psychiatric
controls.

In the first 90 days after the treatment date, mean
PDC ranged from 0.85 (psychiatric controls) to 0.89
(schizophrenia). During this period, the mean PDC and the
percent with a PDC>0.80 were lower in psychiatric controls
than the other cohorts, but there was no difference in mean
PDC or the percent with a PDC20.80 between 90 and 180
days. Patients with schizophrenia or BD were more likely
to switch antipsychotic medications in the first 180 days,
while psychiatric controls were more likely to stop taking
antipsychotic medications.

Comparisons of demographic and clinical characteristics
by significant weight gain are presented in Table 2. Patients
who experienced significant weight gain were younger and
more likely to have a diagnosis of alcohol abuse, substance
abuse, or an anxiety disorder the year prior to treatment. They
were also more likely to have more ED visits and inpatient

Table 3. Percent of Patients With > 7% Weight Gain by First

Medication

Medication n Weight Gain Risk? >7% Weight Gain, % (n)
Olanzapine 266 High 25.2 (67)
Clozapine 33 High 18.2 (6)
Paliperidone 112 Moderate 28.6(32)
Risperidone 310 Moderate 19.0 (59)
Quetiapine 643 Moderate 17.8(115)
Lurasidone 59 Low 18.6(11)
Aripiprazole 406 Low 14.0 (57)
Ziprasidone 98 Low 11.2(11)
Haloperidol 56 Low 12.5(7)

3As classified by Dayabandara et al.?!

admissions the prior year and were more likely to switch
medications. Patients who did not experience a significant
weight gain were more likely to have diabetes, hypertension,
obesity, and a higher body mass index (BMI) at baseline.
The percent of patients experiencing significant weight gain
differed by therapeutic agent (Table 3). Medications classified
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Table 4. Logistic Regression on the Odds of Adhering to Medical Therapy

Adherence 0-90 Days

Adherence 90-180 Days

Variable OR (95% Cl) PValue OR (95% Cl) PValue
Cohort

Psychiatric control (reference) 1.00 1.00

Bipolar 1.40 (1.08-1.81) 011 1.02 (0.81-1.30) .842

Schizophrenia 1.51(1.14-2.01) .004 1.22(0.94-1.58) 130
Age 1.00 (0.99-1.01) 755 1.00 (0.99-1.01) 490
Female 0.93(0.75-1.16) 542 1.02 (0.84-1.25) 828
Race

Black 0.89(0.71-1.12) 320 0.62 (0.50-0.77)  <.001

Other 0.92 (0.50-1.71) 795 0.87 (0.51-1.51) 623

White (reference) 1.00 1.00
Body mass index

<18.5 0.86 (0.36-2.05) 725 0.93(0.41-2.08) .853

18.5-24.9 0.76 (0.53-1.09) 131 1.16 (0.84-1.60) .381

25-29.9 0.83(0.59-1.17) 291 1.14 (0.84-1.55) 415

30-39.9 1.03 (0.75-1.43) .849 1.24 (0.93-1.65) .149

>40 (reference) 1.00 1.00
Medicaid 1.18 (0.89-1.56) 262 1.43 (1.08-1.88) 012
Medicare 1.26 (0.89-1.78) .188 1.74 (1.26-2.41) .001
Hyperlipidemia 0.90 (0.69-1.16) 409 0.93(0.73-1.18) 534
Anxiety 1.45(1.15-1.83) .002 0.87(0.71-1.07) 176
Diabetes 1.11(0.86-1.43) 430 1.13(0.90-1.42) 310
Substance abuse 0.92(0.72-1.16) 459 0.71(0.57-0.88) .002
Alcohol abuse 1.03 (0.73-1.44) .886 0.95(0.69-1.31) .758
Any ED visit prior year 0.72(0.58-0.90) .004 0.77 (0.63-0.94) .009
Any inpatient admission prior year  1.36 (1.05-1.75) 019 0.97 (0.77-1.22) .808
Congestive heart failure 1.27 (0.82-1.96) 289 0.66 (0.44-0.98) .042
Obstructive sleep apnea 0.93 (0.60-1.45) 756 0.90 (0.60-1.35) 614
Depression 1.13(0.90-1.40) 293 0.98 (0.80-1.19) 831
Cancer 0.80(0.55-1.17) 256 1.10(0.77-1.57) 619
Dementia 0.76 (0.45-1.28) 302 1.14 (0.70-1.86) .590
7% Weight gain 1.29 (0.97-1.71) .077 0.95(0.74-1.22) 685

Abbreviations: ED =emergency department, OR=odds ratio.

as “low risk” had fewer patients experience significant weight
gain (range, 11.2%-18.6% of patients) than did medications
classified as either “moderate” (17.8%-28.6%) or “high risk”
(18.2%-25.2%, Table 3).

Logistic regressions on the odds of adherence (PDC=>0.8)
during the first 90 days and between 90 and 180 days
identified several characteristics associated with adherence.
Patients with BD and schizophrenia were more likely to
be adherent in the first 90 days than psychiatric controls,
even after adjustment (Table 4). Additionally, patients with
significant weight gain tended to be more adherent (odds
ratio [OR] =1.29; 95% CI, 0.97-1.71; P=.077) in the first 90
days. However, significant weight gain was not associated
with adherence from 90 to 180 days. Age, gender, and race
were not significantly associated with adherence for either
time period, with the exception that Black patients were less
likely to be adherent from 90 to 180 days. A comorbidity of
anxiety was associated with greater adherence during the
first 90 days (OR=1.45, P=.002), while substance abuse
(OR=0.71, P=.002) and heart failure (OR=0.66, P=.042)
were associated with lower adherence during days 90 to 180.

After adjustment, patients with BD or schizophrenia
were more likely to switch antipsychotic medications than
psychiatric controls, and patients with BD were less likely
to stop antipsychotic medications than psychiatric controls
(Table 5). Additionally, significant weight gain significantly
increased the likelihood of a medication switch in the first
180 days (OR=1.60; 95% CI,1.17-2.18; P=.003). Results

were similar when performing sensitivity analyses using
varying weight calculations and treatment date restrictions
(data not shown).

DISCUSSION

Using information from EHRs, we observed considerable
frequencies of weight gain among antipsychotic users, even
among those whose treatment was carrying “low weight gain
risk” (Table 3). Among patients taking antipsychotics, those
with significant weight gain were more adherent during
the same period (the first 90 days). However, significant
weight gain during the first 90 days was associated with
a higher likelihood of switching antipsychotics during
the first 180 days. Sensitivity analyses using different
definitions of weight gain produce similar results. This
finding is consistent with the recommendation of major
treatment guidelines to consider switching antipsychotic
treatment when significant weight gain occurs.?? It appears
patients with BD and schizophrenia who benefit from the
medications from a psychiatric perspective stayed on them,
possibly in part via an anxiolytic effect, and therefore gained
weight. Additionally, observed weight gain by therapeutic
agent was consistent with the risk of weight gain previously
reported.?! This pattern was not observed in the psychiatric
control group, and we speculate that this group may not have
functionally benefited from symptom control as robustly as
those in the BD and schizophrenia groups. We note that
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Table 5. Generalized Logistic Regression Results for Switch and Stop

Switch Stopped

Variable OR (95% Cl) PValue OR (95% Cl) PValue
Cohort

Psychiatric control (reference) 1.00 1.00

Bipolar 1.78(1.22-2.61) .003 0.69 (0.52-0.94) .016

Schizophrenia 2.85(1.92-4.22) <.001 0.78 (0.56-1.09) 142
Age 0.99 (0.98-1.00) 161 0.99 (0.98-1.00) 218
Female 1.07 (0.81-1.41) .635 1.13(0.88-1.47) 343
Race

Black 1.09 (0.81-1.46) .582 1.14 (0.87-1.49) 354

Other 0.98 (0.47-2.04) 947  0.90(0.41-1.97) .788

White (reference) 1.00 1.00
Body mass index

<185 1.12(0.38-3.29) 842 0.77(0.27-2.18) 622

18.5-24.9 1.05 (0.67-1.66) 834 0.99(0.66-1.49) .968

25-29.9 1.07 (0.69-1.66) 770 0.98 (0.66-1.44) .900

30-39.9 1.34(0.89-2.02) 160 0.97(0.67-1.41) .876

>40 (reference) 1.00 1.00
Medicaid 0.73 (0.52-1.02) .065 0.59(0.43-0.81) .001
Medicare 0.72(0.47-1.11) 134 0.66 (0.45-0.97) .035
Hyperlipidemia 0.72 (0.50-1.03) 070  0.87(0.64-1.17) 354
Anxiety 1.42(1.07-1.89) .015 1.22 (0.94-1.58) 143
Diabetes 0.69 (0.49-0.98) 040  0.89(0.66-1.19) 428
Substance abuse 0.79 (0.59-1.06) 118 0.99(0.75-1.30) 942
Alcohol abuse 1.38(0.93-2.04) .109 1.28(0.88-1.87) 194
Any ED visit prior year 1.23(0.93-1.63) 148 1.18 (0.91-1.53) 224
Any inpatient admission prior year  1.14 (0.83-1.56) 410  1.23(0.92-1.64) .168
Congestive heart failure 0.58(0.29-1.17) 128 0.97(061-1.53)  .884
Obstructive sleep apnea 0.97 (0.50-1.86) 916  1.09(0.67-1.79) 722
Depression 1.01(0.77-1.34) 936 0.99(0.77-1.28)  .932
Cancer 0.58 (0.29-1.15) 118 1.22(0.80-1.85) 365
Dementia 0.44 (0.13-1.48) 184 1.14 (0.63-2.06) .665
7% weight gain 1.60(1.17-2.18) .003 1.03 (0.74-1.42) .879

Abbreviations: ED=emergency department, OR=odds ratio.

comorbid substance use disorders also may have played a
part in derailing compliance, particularly in the period of
90-180 days. In the current study, we chose to look at weight
gain during the first 90 days of treatment. It has been shown
the most significant weight gain often occurs in the first 6
to 12 weeks of treatment,”>?* although most antipsychotic
agents have been linked to weight gain in both the short and
long term.>>?

Previous studies have reported a negative association
between weight gain and adherence to antipsychotics. A
review from 2017'? identified 3 studies (2 from the US!>!4
and 1 from China'®) reporting weight gain as a reason for
nonadherence. In all 3 studies, reasons for nonadherence
were investigated retrospectively; patients who were non-
adherent reported reasons, and in each case included weight
gain as a reason. None prospectively tracked weight gain and
adherence simultaneously, nor was adherence measured
as it is in the current study, but instead was self-reported.
Additionally, the perception of weight gain was the key
indicator in the Chinese study,'® although approximately
half of participants experienced weight gain of 7% or more.
As nicely summarized by Velligan et al,!P4!) “a perceived
but not actual overweight status was associated with poor
adherence” In that same study,'> among those who perceived
themselves as overweight and believed their antipsychotics
were responsible, 72% reduced their dosages on their own.!®

Switching antipsychotics is often advised when the cur-
rent medication produces an inadequate clinical response or

results in unacceptable side effects.”” Unfortunately, there is
little guidance for when to switch therapy versus increase the
dose of the current medication.?® Stopping therapy (under
the supervision of a physician) is typically only justified if a
patient has made a reasonable improvement and remained
well for an extended period of time.?” Reviewing the risks of
treatment discontinuation and assuring patients that viable
alternatives will be sought if side effects become intolerable
may help to mitigate the risk of patients stopping therapy
on their own. Patients who intentionally stop taking their
medication or who take less than prescribed may do so for
a variety of reasons, including a negative attitude toward
medication, side effects, or stigma.!? Patient-initiated dis-
continuation is not uncommon. An analysis of California
Medicaid patients observed that 19% of participants “aban-
doned” their antipsychotic treatment within 6 months; this
was approximately the same percentage who switched medi-
cations (20.9%).%° A review of 4 studies ranging in length
from 24 weeks to 6 months observed that 53% of participants
(schizophrenia or related disorder) stopped taking the pre-
scribed antipsychotic before the end of the study.*

The consequences of poor adherence or stopping
antipsychotic medication can be severe. Relapse of schizo-
phrenia, which occurs within a year in as many as 80% of
patients who discontinue their medication,' can result in
significant health care utilization and costs.>? Similarly,
with BD, nonadherence to treatment increases symptoms,
health care utilization, and suicides.*> However, weight gain
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among treated patients canlead to metabolic abnormalities
(eg, high blood pressure, elevated triglyceride levels), which
can increase the risk of type 2 diabetes and cardiovascu-
lar disease.***> Antipsychotic medication that minimized
weight gain could reduce nonadherence, switching, or dis-
continuation while potentially mitigating the risk of adverse
cardiometabolic outcomes associated with weight gain.

Limitations

While this study represents one of the first, to our
knowledge, that leverages EHR data to examine the asso-
ciation between weight gain and antipsychotic adherence,
our results should be viewed in light of some limitations.
First, PDC is an inexact surrogate for medication adher-
ence, and, therefore, we cannot know for certain whether
study patients are truly adherent or not. It is possible that
EHR data can misclassify adherence if, for instance, medi-
cation data were unavailable from the medical record or if
patients experienced a long-term inpatient hospitalization
(psychiatric or otherwise). Our algorithm allows patients to
switch medications and remain adherent if their PDC across
therapies is > 0.80; given that weight gain may be a reason for
switching, we also examined switching by weight gain status.
Second, we did not examine changes in weight longitudi-
nally; it is possible that some weight gain may be regression
to the mean for patients who experienced significant weight
loss prior to the start of therapy. Third, we did not examine
weight gain by starting BMI. Some weight gain may be ben-
eficial for patients with a low BMI, while those with a high

Antipsychotic-Related Weight Gain and Adherence

BMI at baseline may be less likely to’achieve the threshold
of “significant” weight gain simply because it required more
absolute change in weight. We observed that patients with-
out significant weight gain had a higher baseline BMI and
were more likely to be obese. Also, our study includes only
antipsychotic-naive patients, who are known to be more sus-
ceptible to weight gain.?®> Therefore, the results may not be
generalizable to all patients receiving antipsychotics. Finally,
this study does not consider antipsychotic dose, which may
impact the results.

CONCLUSION

In summary, we observed that patients with significant
weight gain were more adherent in the first 90 days and more
likely to switch medications in the first 180 days. The asso-
ciation of weight gain to adherence during the same period
may support the hypothesis that adherent people will likely
gain weight. However, there is some evidence that significant
weight gain may lead to switching from one antipsychotic
to another. Despite several known limitations of EHR as a
mechanism for assessing adherence, the demonstration of
these expected associations supports the possibility that EHR
may represent a promising tool to help associate adherence
and other available data. This work suggests that efforts to
mitigate the effects of weight gain are essential, given that
weight gain is so tightly linked to efficacy and compliance
with antipsychotic medication for patients with BD and
schizophrenia.
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Supplementary Table 1.

Antipsychotic Medication
Aripiprazole
Asenapine
Brexpiprazole
Cariprazine
Chlorpromazine
Clozapine
Fluphenazine
Haloperidol
lloperidone
Loxapine
Lurasidone
Olanzapine
Paliperidone
Perphenazine
Quetiapine
Risperidone
Thiothixene
Trifluoperazine
Ziprasidone
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