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Ao TS W= =3 | 3,416 77,958 | 81,374
19 7,009 200,660 | 207,669
A 10,425 278,618 | 289,043
HEo], AA =% < Conflict of Interest Statement(COIS)

HEtdl ol & arskgivh. o] HEtHolE = AAE 54 ol dAE
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EArARE g dor A" TAE tdA 'HEH TxE
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“effectiveness” 9} & o5 FHS W ¢Hds] tE onE ZHA H
Zlo]t,

T4 EFRPEYEE ‘Ao HEHolHe HAuRAAE ZeE
wA-EY W Ed-to] FxE FI TAE A SE"(Roberts,
Stewart, & Tingley, 2019) =& = AHolst 4= it} o7jM= S
TAshE T e R r|EY W ER0L6)S] =

T24 Egndag ol A 34 (generative process)S Hed] Q. oFsH=
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wkal o 7 M <&shzlth AlA, EY e 2 9(topic prevalence model)
gt T4 e dolEo] of¥A g EFo dTFEHE=AE FAST o
, A el A E¥ 9] H]S(document-topic proportions, ©)< A

HFX), 5 &A19 mEtdelgel wat Wstdth =4, E
2 X d(topical content model)> 3+ EF <to] dojs9o R
Agteh, B ), 3HFGY ), 283 BEF-FHsF 4537
ka0l EF ol e o] EF(topic word distribution, B)Z
AAQ3sch AA, AA o] Rdell(core language model) S o] F 71A
RS Agtste] Zhzhe] EAdA e AAl dojEs AT HA-ET
H] & e 7} FolAd, [ e Z(per-word topic
assignment) & 25 Al <toll & 7t wo] T EFo] FEHT
ol @ Edo] ddHW, 7 EFS st wolEe EIXEHH
A @ol(w, observed word)7F AEET 7|4 Fag AL, A
B HE0)7 E¥e ol BB/t BEE A FHEe AR
geprgel o3 APEH= Aol oy, A4 FFY TWHE
FHABAE 2evhe Aotk <a¥ D& FxA Ednde] PYAHS

g agg o g HojE

i

fot
™
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a9 2 x4 BEdrde] AAHRA (Roberts et al., 2016)

y Document-topic Per-word topic Observed Topic word Content
/
( E ) proportions assignment word distribution covariates
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A3 A AANY R A =T

© s Hold ez dAds= ol (Python)e
=
[¢)

pAe o R zeade B85

“Mental Disorders =17, “QIZHg tldo= g =&7, “Joj= 223l
=, “Z2Fo] EAGtE =17 - & WSSt =% % 838,253 79
delelE teR= gtk 1 FollA, uwx 3719 =1 -
“1990FE 2019W7bA 9] =", “wlarollA] W =i, “AH AL

2ol 7AE =i - & WEShe =i 289043708 FEEATh
Hoph 842 SAEAE ds, dA EAE AEAER dEksta
T7d, =&, s 99, B85S AT EA9
*Z(lemmatization) F}A8E AA, A= U2 o ddolE5S o
doj2  Fdsieh. mx ez 107) o]dke]  EAolA  wAEE
G ES AASIGY. 2 A¥, F 126,870 /el w@o] Foll 99253715
Az,  27,617719] wols EA  dids &8l +xH
Edudy dugEe 2= AFox ®©g (20197 A&e x4
EFnrdy o4 9 7] (R package)?] 1.3.5 #|A& 835} t}.
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set) ¥} A9 Hek(test set)o] =) 814 o

7)1 Algr<5(unsupervised machine learning)e]”] W&o, EJF F=

AR} AL g o2 ot} (Grimmer & Stewart, 2013). 34 1

Re] stm #|7|AAA AFetes IAGSAXNES FX3E T UTh
<Oy 2>5 B, EY9 47t S84S5 held-out 7Fs % (held-out
likelihood) <} ZF2Hresidual) = A =] ofn =4
Q¥4 (semantic  coherence)o]  ZAdTh ¢ FEIF 57t
solgss EF Aol AAVE FHaiAH RS d5ol

oln|7} IrestA AlEstE o] RIFRA S 7HX7F glojAs A7 (R
& AR, 2018)7F 2AZT webA, o] ARl EHe 5 AAshs
el A5-Ae] dee]l Fdasith & dAe Ay i EF FE
s B2 w, 207H7F AdAlYstel AR Eeoks =od = Qe
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? ERR AP A held-out 7FeEE 54 Wol& & EAIA AA A= del
HAS A5k, REs A2 doleald 35S W 2 woirt g EAjelA e
GE5S ot 54 dolE AASA Sl E 1 dort Y EA4 0 sgdtE AS
S FER FAY F A AA H2ES do] x5 #F W £2 e Bl
E 4 Atk ol A deolH T IS dd deolHe A RdS 4835}
do] 43S Bsls WAEY E(cross—validation) 7N fFAFsCE b7} =k
© AL Aol wike] AvkE Ag vlstal, B £E S REe AuEs <
s ZY F Utk guEH AR F8 dojEo] AF I SHE u =
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Held-Qut Likelihood Residuals

Held-Out Likelihood
Residuals
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Topic

Topic 3: treatment,
patient, effect

e

Topic 4: disorder,
symptom, depression

Topic 5: health, care,
mental

Topic 6: patient, pain,
disease

Topic 7: social,
asd(Autism Sepctrum ——
Disorder), self

©
o

Topic

: gene, genetic,
association

Topic 2: drug, hiv,
opioid

Topic 8: patient,
Alzheimer’s disease), —*—
disease

9: child,

adolescent, adhd

Topic 10: woman, sexual,
man

—

Topic 11: ptsd, sympto

tral

Topic 12: score, scale,
measure

-
Topic 13: infant,
maternal, mother

Topic 14: research,
review, treatment

——
Topi

Topic 16: cognitive,

memory, performance

Topic 17: sleep,
insomnia, disturbance

Top
recep

ic 15: ad, disease,
protein

c 18: brain,
tor, system

Topic 19: alcohol,
substance, abuse

Topic 20: age, year, risk —*—

-0.04 -0.02 0.00 0.02
<Non_government>......<Government>
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Topic 1: gene, genetic, _ |
association

Topic 2: drug, hiv,
opioid
Topic 3: treatment,
patient, effect

Topic 4: disorder,
symptom, depression

Topic 5: health, care,
mental

Topic 6: patient, pain,
disease

Topic 7: social,
asd(Autism Sepctrum ——
Disorder), self
Topic 8: patient,
ad(Alzheimer’s disease), ———
disease

Topic 9: child,
adolescent, adhd

Topic 10: woman, sexual,
man

Topic 11: ptsd, symptom,
trauma

Topic 12: score, scale,
measure

Topic 13: infant,
maternal, mother

Topic 14: research,
review, treatment

Topic 15: ad, disease,

e
protein
Topic 16: cognitive,
memory, performance
Topic 17: sleep, _ |
insomnia, disturbance
Topic 18: brain,
receptor, system
Topic 19: alcohol,
substance, abuse
Topic 20: age, year, tisk —*—
T T T T T T T
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
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Roche Mylan

Novartis Teva Pharmaceutical Industries
Pfizer CSL

Merck & Co. Daiichi Sankyo

Bristol Myers Squibb

Otsuka Holdings

Johnson & Johnson

Meiji Holdings

Sanofi Bausch Health Companies
AbbVie ucCB

GlaxoSmithKline Alexion Pharmaceuticals
Takeda Regeneron Pharmaceuticals
AstraZeneca Eisai

Amgen Servier

Gilead Sciences Abbott

Eli Lilly Grifols

Bayer Fresenius Kabi

Novo Nordisk

Vertex Pharmaceuticals

Boehringer Ingelhiem

Chugai Pharmaceuticals

Allergan

Sumitomo Dainippon Pharma

Astellas Pharma

Ipsen

Biogen

Mitsubishi Tanabe Pharma
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Topic 3: treatment,

patient, effect

Topic 4: disorder,
symptom, depression

Topic 5: health, care,
mental

Topic 6: patient, pain,
disease

.

Topic 7: social,
asd(Autism Sepctrum ——
Disorder), self

©
=%

Topic 9: ¢l

: gene, genetic,

association

ic 2: drug, hiv,
opioid

.

Topic 8: patient,

Alzheimer’s disease), —*—

disease
hild,

adolescent, adhd

Topic 10: woman, sexual,
man

.

Topic 11: ptsd, symptbm

b e

trauma

Topic 12: score, scale,
measure

——

Topic 13: infant,
maternal, mother

Topic 14: research,
review, treatment

e

Topic 15: ad, disease,

Topic 16: cognitive;,
memory, performance

Topic 17: sleep,
insomnia, disturbance

protein

Topic 18: brain,
receptor, system

Topic 19: alcohol,
substance, abuse

Topic 20: age, year, risk —*—
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Topic 1: gene, genetic, L
association
Topic 2: drug; hiv,
opioid
Topic 3: treatment,
patient, effect
Topic 4: disorder,
symptom, depression
Topic 5: health, care,
mental
Topic 6: patient, pain, o
disease
Topic 7: social,
asd(Autism Sepctrum ——
Disorder), self
Topic 8: patient,
ad(Alzheimer’s disease), —*—
disease
Topic 9: child,
adolescent, adhd
Topic 10: woman, sexual, _,
man
Topic 11: ptsd, symptom,
trauma
Topic 12: score, scale,
measure
Topic 13: infant,
maternal, mother
Topic 14: research, _ |
review, treatment
Topic 15: ad, disease,
protein
Topic 16: cognitive,
memory, performance
Topic 17: sleep, -
insomnia, disturbance
Topic 18: brain,
receptor, system
Topic 19: alcohol,
substance, abuse
Topic 20: age, year, risk; —*—
T T T T T T T
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06

<Non_industry>......<Industry>
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$2 3 EF W 74 dolE
Topic 1 Highest Prob. gene, genetic, association, study, mutation, syndrome, family, analysis, allele, schizophrenia
FREX rs, polymorphism, chromosome, snp, genome, haplotype, drd, loci, novo, duplication
Topic 2 Highest Prob. drug, hiv, opioid, cocaine, infection, user, risk, among, prescription, high
FREX hiv, opioid, hcv, methadone, infect, aids, heroin, hepatitis, idu, immunodeficiency
Topic 3 Highest Prob. treatment, patient, effect, study, medication, group, trial, week, therapy, dose
FREX placebo, ect, clozapine, risperidone, olanzapine, fluoxetine, discontinuation, mg, haloperidol,
quetiapine
Topic 4 Highest Prob. disorder, symptom, depression, patient, anxiety, psychiatric, diagnosis, depressive, major, criterion
FREX panic, ocd, obsessive, dsm, tic, psychosis, compulsive, mdd, psychotic, migraine
Topic b Highest Prob. health, care, mental, service, program, intervention, treatment, need, medical, community
FREX staff, provider, nurse, service, cost, nursing, stigma, medicaid, professional, care
Topic 6 Highest Prob. patient, pain, disease, case, cancer, year, delirium, chronic, mortality, hospital
FREX delirium, postoperative, surgical, icu, coronary, preoperative, cancer, myocardial, postoperatively,
prostatectomy
Topic 7 Highest Prob. social, asd, self, autism, participant, behavior, individual, negative, emotional, study
FREX emotion, empathy, attachment, asd, fear, reinforcer, music, attribution, rumination, mindfulness
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Topic 8

Highest Prob.

patient, ad, disease, brain, alzheimer, subject, dementia, control, region, volume

FREX matter, pet, gray, fa, dlb, voxel, mci, volume, mri, spect
Topic 9 Highest Prob. child, adolescent, adhd, behavior, problem, parent, age, family, school, year

FREX adhd, teacher, externalize, parenting, inattention, adolescence, parent, mph, oppositional, parental
Topic 10 | Highest Prob. woman, sexual, man, eat, female, weight, body, male, sex, control

FREX eat, bpd, nervosa, anorexia, bmi, eating, bulimia, bn, obese, overweight
Topic 11 | Highest Prob. ptsd, stress, symptom, trauma, experience, suicide, psychological, report, study, among

FREX ptsd, posttraumatic, violence, victimization, war, disaster, ipv, traumatic, suicide, deployment
Topic 12 | Highest Prob. score, scale, measure, factor, test, assessment, sample, study, analysis, item

FREX reliability, qol, validity, psychometric, bdi, ret, instrument, hrqgol, item, mmpi
Topic 13 | Highest Prob. infant, maternal, mother, exposure, pregnancy, birth, woman, developmental, delay, month

FREX infant, pregnancy, birth, postpartum, prenatal, neonatal, preterm, perinatal, gestational, newborn
Topic 14 | Highest Prob. research, review, treatment, study, clinical, evidence, approach, article, include, base

FREX article, literature, paper, scientific, science, methodological, framework, approach, search,

systematic

Topic 15 | Highest Prob. ad, disease, protein, beta, abeta, cell, level, amyloid, alzheimer, tau

FREX abeta, app, prion, secretase, phosphorylation, prp, soluble, deposit, fibril, fatty
Topic 16 | Highest Prob. cognitive, memory, performance, task, test, control, deficit, group, function, impairment
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FREX

phonological, erp, auditory, executive, dyslexic, fmri, stroop, dmn, word, fluency

Topic 17 | Highest Prob. sleep, insomnia, disturbance, time, quality, movement, study, night, hour, subject
FREX sleep, night, sleepiness, daytime, rls, deprivation, nocturnal, circadian, wake, rem
Topic 18 | Highest Prob. brain, receptor, system, mechanism, human, effect, function, hd, induce, role
FREX hd, neurotransmitter, gaba, da, pituitary, glutamate, hpa, nmda, adrenal, glutamatergic
Topic 19 | Highest Prob. alcohol, substance, abuse, dependence, drug, problem, smoking, student, drinking, among
FREX alcohol, drinking, gambling, tobacco, drink, smoker, smoke, cannabis, cigarette, sud
Topic 20 | Highest Prob. age, year, risk, study, ci, associate, cognitive, old, high, participant

FREX

ci, adjust, confidence, decline, interval, ratio, odd, old, regression, mmse
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Abstract

Who Leads the Genetification of

Mental Disorders

: Focusing on the role of Government and

Medical Industry

Jungsik Chot
Department of Sociology
The Graduate School

Seoul National University

This study defines the genetification of mental disorders as a
phenomenon in which genetics and psychiatry are combined to
understand and explain mental disorders in terms of genes and their
interactions. How was genetic research able to accumulate
comprehensive medical evidence for the diagnosis, prediction, and
treatments of mental disorders? Who are the organizational actors
that produce the scientific knowledge on genetic research by
mobilizing various human, physical, and technological resources?

In order to answer these questions, this study analyzed the

impacts of governmental agencies and medical industries
§
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(pharmaceutical and biomedical companies) on the medical
knowledge of mental disorders. After collecting the articles dealing
with mental disorders from PubMed and applying structural topic
modeling to the textual data, this study analyzed how publication
dates, governmental funding, and affiliation with the medical industry
influenced the topic prevalence.

The statistical findings are as follows. First, the governmental
agencies focused on the two biological causes — brain and genes —
of mental disorders. Second, they organized patient groups based on
their physical symptoms and pay attention to the pain they face in
their social relationships. Third, the medical industries focus on
validating the efficacy and safety of the drugs for mental disorders.
Fourth, when the publication date variable is controlled, the
governmental agencies led the development of genetic research.
However, when the interaction effect of the publication dates and
governmental funding variables is observed, genetic research has
increased its proportion in the articles affiliated with the medical
industry since 2010.

The result has two implications. First, the governmental
agencies and the medical industry played different roles in the
medical knowledge of mental disorders. Whereas the governmental
agencies focused on the causes and the symptoms of mental
disorders, the medical industry paid attention to the safety and
efficacy of the drug treatments. Second, governmental and industrial
interests are combined in the field of genetics. The governmental
agenclies can manage mental disorders effectively based on the
genetic risk elements. The medical industry can expand the medical
market by developing customized drugs that can reduce their side

effects and inhibit the genetic mechanisms early.
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