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Abstract

Objectives

There are multifaceted views on the use of ketamine, a potentially addictive substance, to

treat mental health problems. The past 15 years have seen growing media coverage of keta-

mine for medical and other purposes. This study examined the print news media coverage

of medical and other uses of ketamine in North America to determine orientations and trends

over time.

Methods

Print newspaper coverage of ketamine from 2000 to 2015 was reviewed, resulting in 43 print

news articles from 28 North American newspapers. A 55-item structured coding instrument

was applied to assess news reports of ketamine. Items captured negative and positive

aspects, therapeutic use of ketamine, and adverse side effects. Chi-squares tested for

changes in trends over time.

Results

In the 15-year reviewed period, the three most frequent themes related to ketamine were:

abuse (68.2%), legal status (34.1%), and clinical use in anesthesia (31.8%). There was sig-

nificant change in trends during two periods (2000–2007 and 2008–2015). In 2008–2015,

print news media articles were significantly more likely to encourage clinical use of ketamine

to treat depression (p = 0.002), to treat treatment resistant depression (p = 0.043), and to

claim that ketamine is more effective than conventional antidepressants (p = 0.043).

Conclusions

Our review found consistent positive changes in the portrayals of ketamine by the print news

media as a therapeutic antidepressant that mirror the recent scientific publications. These
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changes in news media reporting might influence the popularity of ketamine use to treat clin-

ical depression. Guidance is required for journalists on objective reporting of medical

research findings, including limitations of current research evidence and potential risks of

ketamine.

Introduction

Print news media plays an important role in influencing the public perceptions of psychoactive

substances. There is a strong association between media reporting and an increase in the use

and misuse of psychoactive substances [1]. In the United States (US), news media framing

often sets the public opinion about psychoactive substances [2]. Hence, media is expected to

practice socially responsible reporting [3]. Research on news media framing provides valuable

insights into the opinions of the general public on psychoactive substances, as well as the

impact on society when there is a change in the classification of a psychoactive substance or

governmental policies on drug control [4].

There was a recent epidemic of opioid analgesic abuse in North America, and studies on news

media framing were conducted. McGinty and colleagues (2016) studied how opioid analgesic use

and abuse was framed by the news media in the US from 1998 to 2012 [5]. This study revealed

that news media framed the issue of opioid analgesic abuse under the criminal jurisdiction, and

the most commonly proposed solutions were through legal means [5]. In contrast, another study

found that the print news media in North America portrayed the abuse of another opioid analge-

sic, oxycodone, as a social problem, and it coincided with the reduction in oxycodone prescrip-

tions by doctors in Nova Scotia, Canada [6]. Although news media framing research has been

conducted on opioid analgesics, there is a paucity of similar research on ketamine, which is a psy-

choactive substance with abuse potential.

In 1962, ketamine was first synthesized by Parke-Davis laboratory, which subsequently pat-

ented ketamine as an anesthetic [7]. Ketamine is a non-competitive N-methyl-D-aspartic acid

(NMDA) receptor antagonist and derived from phencyclidine (PCP), which is a hallucinogen.

Ketamine binds to the PCP binding site of the NMDA receptor in the human brain. In the

1960s, ketamine was used as a battlefield anesthetic during the Vietnam War. Ketamine is a

dissociative anesthetic, which is helpful in treating wounded soldiers by keeping them con-

scious but cognitively separated from the pain [8]. Ketamine was approved by the FDA as an

anesthetic for cardiac catheterization, skin grafting, orthopedic and extraperitoneal proce-

dures, as well as diagnostic procedures performed on the eye, ear, nose, and throat [9]. Keta-

mine has remained in use for the induction of general anesthesia in adult populations;

however, this practice is now very uncommon owing to the side effects of ketamine, including

an increase in sympathetic tone, amnesia, emergence delirium, and hallucinations. Ketamine

is sometimes used as a sedative for children undergoing dental and emergency procedures

because it does not cause respiratory depression and preserves the airway reflexes [10]. The

intravenous route is preferred because it allows precise dosing and dose adjustment when side

effects occur [11].

Ketamine, also known as “K” or “Special K,” is a psychoactive substance with abuse poten-

tial because it causes euphoria, sensory distortions, impairments in set-shifting, and height-

ened feelings of empathy [12]. In the US, ketamine is a Schedule III drug under the Controlled

Substances Act, which limits its prescription due to its abuse liability [13]. From 1995 to 2002,

emergency room visits due to ketamine abuse had increased by 20 times [14]. Ketamine is a

common psychoactive substance abused by young people, and 1.5% of the US 12th graders
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reported ketamine abuse [15]. Ketamine abuse is associated with amnesia, dependence, and

urinary incontinence [16].

Ketamine is a key compound in neurobiological research testing the glutamatergic hypoth-

esis of psychosis and depression [17]. Several clinical trials have evaluated the slow intravenous

(IV) infusion of ketamine at sub-anesthetic doses (0.5 mg/kg) and have explored its effect as a

rapid antidepressant [18]. Response rates have ranged from 29% [19] to 79% [20]. Around

two-third of the patients relapsed within 1 week [21] due to the short half-life of ketamine

[22]. Hence, some researchers have proposed repeated infusions of ketamine [20]; however,

repeated infusions may lead to detrimental side effects in the brain [23]. The main difference

between the application in clinical trials and illicit use of ketamine is the dosage and frequency

of administration [24], as well as route of administration [7]. In clinical trials, the average dose

is a single infusion of 35 mg for 5–7 days; however, illicit users may take several grams of keta-

mine per day by smoking, insufflation, or intramuscular injection. Furthermore, clinical trials

do not provide evidence of the real-world experience to predict how patients with depression

interact with ketamine outside the rigors of a clinical trial [24, 25]. Rasmussen (2015) empha-

sized that the safety of prolonged ketamine use in clinical settings has not been established,

and therapeutic enthusiasm must be tempered by its addiction liability [26]. Ho and Zhang

(2016) performed a critical appraisal of the clinical trials that evaluated ketamine as an antide-

pressant [7]. The results should be interpreted with caution due to the following reasons. First,

most of these trials compared ketamine with placebo. There was a lack of direct comparisons

between ketamine and other antidepressants in most trials [11]. Second, the follow-up period

was too short to rule out addiction and complications associated with regular ketamine infu-

sion. Third, ketamine was used with other psychotropic medications in some clinical trials

[19]. Fourth, the aforementioned studies were not able to ascertain the differences between the

rapid antidepressant effect of ketamine and the “drug high” of psychoactive substances. Keta-

mine use for treating severe depression leads to major ethical concerns including the lack of

safety data in off-label use and its abuse potential [24].

Due to the growing number of ketamine trials, print news media has conducted interviews

with researchers and reported their findings. A 2016 Washington Post article was headlined

“One-time party drug (ketamine) hailed as a miracle for treating severe depression” [27]. In

this article, ketamine was described as the “next big thing” in psychiatry with rapid effect and

booster treatment. After reading this article, patients may request their doctors to prescribe

ketamine that is described as a miracle anti-depressant. Cautious clinicians and academics are

concerned that the benefits of ketamine could be exaggerated by print media articles [24, 28,

29]. The aforementioned article is very different from a 2003 Portsmouth Herald article with

the headline “Parents enlisted drug battle.” In this article, ketamine was described as special K

or a horse tranquilizer that produced superhuman strength, lysergic acid diethylamide (LSD)-

like hallucinations, amnesia, depression, and long-term memory loss [30]. Given the changes

in the uses of ketamine across the years, as well as the recent media promotion of ketamine as

a rapid antidepressant, it is pertinent to evaluate any changes in the trends of how print news

media reports on ketamine. To our knowledge, no studies have examined the print news

media coverage of ketamine. Our objective was to examine how ketamine had been portrayed

by print news media framing research analysis. The results of this study have important impli-

cations for media, medical professionals, and patients.

Methodology

This study followed the systematic and quantitative approach proposed by McGinty et al.

(2016) for their analyses of how news media frame opioid analgesic abuse in the US [5]. For
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this study, we focused on the characteristics and changes in the trends of reporting on keta-

mine by print news articles. The study examined English language print news media articles in

the US and Canada related to ketamine that were published from 2000 to 2015. News sources

included all newspaper articles of at least 100 words published and circulated in the US and

Canada. We used NewspaperARCHIVE.com, a newspaper archive website that has been

widely used by tertiary educational institutes and contains the largest number of archived

newspaper articles published in the US and Canada since 1607 [31]. The online database was

searched for articles published from 2000 to 2015. We used “ketamine” as the main search

term to identify articles discussing other uses of ketamine. Then, we refined our search by

using the following combinations of search terms based on another media framing study on

opioid use and abuse [5]: ketamine AND “abuse,” ketamine AND “addict,” ketamine AND

“depress�,” ketamine AND “mood,” ketamine AND “misuse,” and ketamine AND “overdose.”

The search yielded a cumulative total of 112 newspaper articles. The newspaper articles were

retrieved online. The articles were assessed by the authors (YXH and MWZ), and 43 articles

were included in the final analyses.

The following information was extracted from each news article by the first author (MWBZ)

and cross-examined by the second (YXH) and last author (RCMH). A 55-item standardized

data collection form based on the prior protocols for review was applied to study the character-

istics of print media articles on ketamine, and the following information was recorded: a) Keta-

mine as a drug of abuse, b) The mechanisms of action of ketamine, c) Clinical applications of

ketamine, d) Legal status and ethical issues associated with ketamine usage, e) Overall theme of

the news article, e) Negative aspects of ketamine as a potential antidepressant, f) Positive aspects

of ketamine as a potential antidepressant, and g) Adverse consequences of ketamine usage. For

each of the individual domains, specific questions were devised to assess the data reported in

the news articles comprehensively.

Ketamine as a drug of abuse: We assessed whether the news articles mentioned ketamine as

a derivative of a hallucinogen, a controlled drug, its addiction potential, the harmful effects of

regular ketamine use, the prevalence of ketamine abuse in the general community, and other

forms of misuse.

Mechanism of action of ketamine: We assessed whether the news articles described the

mechanism of action of ketamine and other mechanisms of action.

Clinical Applications of ketamine: We measured whether the news articles described the

clinical applications of ketamine in anesthesia, as a therapeutic treatment for depressive disor-

ders, bipolar disorder, and chronic pain disorders (such as reflex sympathetic dystrophy).

Legal status and ethical issues: We assessed whether the news articles described the schedule

and legal status of ketamine, arrest and prosecution of ketamine abusers, financial conflicts of

the interest of researchers or pharmaceutical companies, abuse of ketamine by health profes-

sionals, inappropriate prescription of ketamine by doctors, and other legal aspects not men-

tioned above.

Overall theme of the news articles: We assessed the articles and classified them in the follow-

ing themes: 1) Coverage of the illegal aspects of ketamine use, 2) Coverage of the proper use

and danger of ketamine, 3) Usage of ketamine to treat medical disorders, 4) Usage of ketamine

to treat psychiatric disorders and other themes not mentioned above.

Adverse effects of ketamine: We assessed whether the articles mentioned the side effects asso-

ciated with ketamine. In particular, neuropsychiatric side effects, cardiovascular side effects,

urinary side effects, and liver side effects were categorized. Morbidity and mortality due to the

usage of ketamine were also recorded.

Media analysis of ketamine new articles
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Data analysis

After the initial screening of the print news media articles, the information extracted from the

articles were coded for further analyses. The proportion of studies that mentioned each of the

aforementioned domains were computed and compiled into the respective tables. Chi-square

tests were used to determine whether the changes in the trends over time were of statistical sig-

nificance. A p value of less than 0.05 was set as the level of statistical significance. Statistical

analyses were conducted using Social Package for Social Sciences (SPSS) v. 23 (IBM Corp.).

Results

A total of 112 articles were identified using the search strategy, 37 articles were eliminated

because the lengths were shorter than 100 words or could not provide adequate information

for the 55-item standardized data collection. Thirty-two articles were eliminated because they

were duplicate publications on the same day. Finally, 43 articles were included for analyses.

There were 21 articles published in 2000–2007 and 22 articles published in 2008–2015.

Table 1 summarizes the characteristics mentioned by the news articles (n = 43). The three

most frequent themes included the following: 1) Issues of ketamine abuse or illegal aspects of

ketamine use (68.2%), 2) The schedule and legal status of ketamine (34.1%), and 3) The clinical

use of ketamine in anesthesia (31.8%). None of the articles mentioned the abuse of ketamine

by health professionals or inappropriate prescriptions of ketamine by doctors. Twelve news

articles (27.3%) reported that ketamine could be used for treating depressive disorders.

Approximately, 22.7% of the news articles reported the addiction potential of ketamine, and

20.5% reported that ketamine is a controlled drug.

Table 2 illustrates the changes in the trends of reporting the negative and positive aspects of

ketamine as a potential antidepressant over the study years. For the negative aspects of ketamine

as a potential antidepressant, there were no major changes in the trends from 2000–2007 to

2008–2015 (all p> 0.05). For the positive aspects of ketamine as a potential antidepressant, the

most frequently mentioned positive aspects with statistically significant changes were the follow-

ing: the article encouraged the clinical use of ketamine to treat clinical depression (20.5% in

2008–2015 vs. 2.3% in 2000–2007, p = 0.002), ketamine can treat treatment-resistant depression

(15.9% in 2008–2015 vs. 4.5% in 2000–2007, p = 0.043), and ketamine was more effective than

conventional antidepressants (15.9% in 2008–2015 vs. 4.5% in 2000–2007, p = 0.043). Two items

approached statistical significance, ketamine as a novel antidepressant (18.2% in 2008–2015 vs.

6.8% in 2000–2007, p = 0.055) and positive claims of ketamine were based on research findings

(18.2% in 2008–2015 vs. 6.8% in 2000–2007, p = 0.055).

Table 3 summarizes the adverse effects of ketamine reported by media articles. For neuro-

psychiatric side effects, the most commonly reported side effects were perceptual disturbances

and psychosis (38.6%), followed by memory loss (25.0%) and dissociative experiences (25.0%).

Additionally, cardiovascular side effects (11.4%), serious side effects associated with ketamine

overdoses and complications (20.5%), and deaths (9.1%) were reported.

Discussion

To our knowledge, this is the first media framing study to compare how the print news media

described ketamine during two periods (2000–2007 and 2008–2015). Our analyses showed

that newspaper articles published in 2008–2015 were more likely to report that ketamine treat-

ment was more effective than conventional antidepressants and were more encouraging of

ketamine clinical use to treat depression as compared to the period 2000–2007. It is not sur-

prising that very few print news articles mentioned the therapeutic benefits of ketamine from

2000 to 2007 as, for that period, emergency visits related to ketamine misuse increased by
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2,000% in the US [14]. It is possible that few print news articles reported this prior to 2007

because the majority of trials and clinical evidence in this area was only published after 2007.

In this study, we observed that the upward trend of making positive claims of ketamine

based on research data by news articles was approaching statistical significance. Researchers

from different countries are competing to replicate the rapid antidepressant effects of ketamine

[7]. They often present their findings as a breakthrough and describe the effect of ketamine as

a novel antidepressant. A British newspaper, The Guardian, published the results of the first

UK study to administer ketamine to patients with severe depression based on a press release

from Oxford University. Notably, the Oxford trial was based on a small case series of 28

patients and included flaws in study design such as the lack of placebo-control, concurrent use

and increasing doses of other psychotropic medications, and the assessment of suicidal

Table 1. Characteristics of ketamine described by print news media articles from 2000 to 2015.

Characteristics mentioned by print news media articles (n = 43) N Pct.

Ketamine as a drug of abuse

A derivative of a hallucinogen, phencyclidine (PCP). 5 11.4%

A controlled drug. 9 20.5%

Has addiction potential. 10 22.7%

Harmful effects of regular use 8 18.2%

Prevalence of abuse in the community 10 22.7%

• Date rape drug 6 13.6%

• Club drug 13 29.5%

• Others 6 13.6%

The mechanisms of action

N-methyl-D-aspartic acid (NMDA) receptor antagonist 2 4.5%

Other mechanisms (e.g. PCP binding site, dopaminergic, opioid effects, release of

glutamate and potential neurotoxicity)

2 4.5%

Clinical applications

Anesthesia 14 31.8%

Depressive disorder 12 27.3%

Bipolar disorder 1 2.3%

Chronic pain e.g. reflex sympathetic dystrophy (RSD) 3 6.8%

• Veterinary tranquiliser 13 29.5%

• Veterinary aesthetic 4 9.1%

Legal and ethical issues

Schedule and legal status 15 34.1%

Arrests and prosecutions 6 13.6%

Financial conflicts of interest 3 6.8%

Stealing of ketamine from veterinary doctors 1 2.3%

Overall theme of news article

Ketamine abuse or illegal aspects 30 68.2%

Educational and informs public on proper uses and dangers 13 29.5%

Promotes ketamine to treat medical disorders 6 13.6%

Promotes ketamine to treat psychiatric disorders 10 22.7%

• Date rape drug warnings 3 6.8%

• Sponsored articles by pharmaceutical companies 4 9.1%

• Public education (other) 7 15.9%

• Legal aspects 3 6.8%

• Clinical trials/alternative clinical uses 6 13.6%

doi:10.1371/journal.pone.0173202.t001
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ideation based on a single question [19]. Hence, the British Medical Journal published an arti-

cle emphasizing that the news media should not overplay the effect of ketamine but also report

the risks of abuse and long-term complications [27].

There was significant increase in percentage of news articles that encourage clinical use to

treat depression from 2.3% in 2000–2007 to 20.5% in 2008–2015. These articles might encour-

age patients with depression to request for ketamine treatment. Patients with severe depression

may not have the full mental capacity for consenting to ketamine treatment [32]. Further,

patients may not have an adequate understanding of the potential harm associated with long-

term ketamine use [33]. Some researchers made a distinction between the application of keta-

mine in clinical trials and its illicit use in terms of the dosage and frequency [24]. Such distinc-

tion will be unclear if patients are allowed to administer ketamine on their own by intranasal

formulation [7]. Furthermore, clinicians may also feel pressured to prescribe ketamine to treat

depression, especially by patients who are abusing ketamine and hiding such histories [7].

Some clinicians are concerned about the potential diversion [24] and doctor-shopping from

different commercial clinics to obtain high doses of ketamine [32]. This concern is relevant

in North America because Americans were found to be less likely to face legal consequences

for the misuse of prescription medication than the misuse of illicit drugs [3]. Healthcare

Table 2. Changes over time in reporting negative and positive aspects of ketamine as a potential antidepressant.

2000–2007 2008–2015 Change over time

(21 articles) (22 articles) Change over time

Trends N Pct. N Pct. Trend P

Negative aspects

Can be addictive 0 0.0% 2 4.5% Increasing 0.130

Serious side effects 0 0.0% 1 2.3% Increasing 0.290

Antidepressant effect short-lived 1 2.3% 2 4.5% Increasing 0.496

Can crash to depression after administration 0 0.0% 1 2.3% Increasing 0.290

Negative research findings 0 0.0% 1 2.3% Increasing 0.290

Other negative aspects 0 0.0% 1 2.3% Increasing 0.290

Positive aspects

A “novel” antidepressant 3 6.8% 8 18.2% Increasing 0.055

High response rate 2 4.5% 4 9.1% Increasing 0.318

Treatment resistant depression effectiveness 2 4.5% 7 15.9% Increasing 0.043

Can prevent suicide 2 4.5% 4 9.1% Increasing 0.318

More effective than placebo 1 2.3% 2 4.5% Increasing 0.496

More effective than conventional treatment 2 4.5% 7 15.9% Increasing 0.043

More convenient routes of administration 0 0.0% 2 4.5% Increasing 0.130

Positive research findings 3 6.8% 8 18.2% Increasing 0.055

Other positive aspects 2 4.5% 3 6.8% Increasing 0.118

Conventional and alternative antidepressant treatment

Effectiveness of current treatment 2 4.5 5 11.4% Increasing 0.171

Effectiveness of psychotherapy 0 0.0% 1 2.3% Increasing 0.290

Overall theme

Discourages clinical use to treat depression 0 0.0% 1 2.3% Increasing 0.290

Encourages clinical use to treat depression 1 2.3% 9 20.5% Increasing 0.002

Neutral on clinical use to treat depression 1 2.3% 0 0.0% Decreasing 0.334

Increasing = trends show these factors are increasing relative to earlier reports. Decreasing = trends show these factors are decreasing relative to earlier

reports. P values refer to chi-square tests between the two time periods.

doi:10.1371/journal.pone.0173202.t002
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professionals who have access to ketamine may also develop an addiction to ketamine follow-

ing repeated self-administrations [34]. Off-label ketamine use in treating depressive disorders

may breach ethical and moral standards, especially in communities seriously affected by keta-

mine abuse [33].

In this print news media framing study on ketamine, we found that news articles were sig-

nificantly more likely to describe ketamine as more effective than conventional antidepressants

in 2008–2015. Such arguments are not well supported by empirical evidence on the nature of

depressive disorders. Most of the recent trials on ketamine did not compare the efficacy of

ketamine with other standard antidepressants [29]. The Cochrane Collaboration conducted a

systematic review of previous ketamine trials and concluded that there was a limited superior-

ity of ketamine over placebos in treating mood disorders [35, 36]. Hence, ketamine was not

recommended to be used as an antidepressant. Some previous studies did not use ketamine as

a sole agent but administered other psychotropic medications concurrently [19, 37]. The cur-

rent response rate to conventional antidepressants is from 62% to 67% [38], and the mean

response rate of ketamine is around 54% (ranging from 29% to 79%) [33]. Hence, the Cana-

dian Agency for Drugs and Technologies in Health concluded that there is a lack of evidence

to recommend ketamine for treating depressive disorders [11]. In addition, a large number of

patients were undertreated by conventional antidepressants and resulted in pseudo-resistance

to treatment [39]. Environmental factors, including unemployment, divorce, and social isola-

tion, also play important roles in the etiology of depressive disorders [7]. Ketamine has not

been found to be better than conventional antidepressants to address these environmental fac-

tors. Treatment for severe depressive disorders should integrate biological and psychological

therapies [7].

Due to its abuse liability and adverse effects, ketamine is unlikely to be widely used to treat

depressive disorders in the near future. [40]. Ketamine is a racemic mixture of (S)-ketamine

and (R)–ketamine [41]. The R-stereoisomer has less psychotomimetic side effects [42].

Table 3. Adverse effects of ketamine described by print news media articles, 2000–2015.

Adverse effects N Pct.

Neuropsychiatric side effects

Aggression 1 2.3%

Confusion 6 13.6%

Dissociation 11 25.0%

Memory loss 11 25.0%

Perceptual disturbances/psychosis 17 38.6%

Vivid dreams 1 2.3%

Slurred speech 3 6.8%

Cardiovascular side effects

Increase in blood pressure 5 11.4%

Renal side effects

Urinary incontinence 1 2.3

Liver side effects

Impaired liver function 0 0.0%

Serious side effects

Ketamine overdoses and complications 9 20.5%

Death 4 9.1%

Other side effects (e.g. depression, dream-like state, euphoria, loss of consciousness, long

term cognitive impairments, poor attention, respiratory depression)

14 31.8%

doi:10.1371/journal.pone.0173202.t003
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Researchers identified hydroxynorketamine, a major metabolite of R-stereoisomer, which

shows an antidepressant effect and may be a safer antidepressant [41]. Media should state that

the current findings are preliminary and further research needs to be performed before reach-

ing a conclusion. In this study, the upward trend of describing ketamine as a “novel” antide-

pressant by print news media articles was approaching statistical significance. Newport et al.

and the American Psychiatric Association (APA) Council of Research Task Force on Novel

Biomarkers and Treatments cautioned against using ketamine as a novel antidepressant [43].

The rapid antidepressant effect of ketamine is not novel because most psychoactive substances,

including amphetamine or cocaine, demonstrate rapid mood elevation effects [7]. The rapid

mood elevation effects associated with psychoactive substances are short-lived, and users crash

back to depressive states after stopping the use [44]. Users try to avoid crashes in the mood by

taking more of the psychoactive substances, and this leads to addiction [7]. Patients with

depression who experience a dramatic beneficial response to ketamine may face a serious fall

in morale following rapid relapse [24]. In contrast, conventional antidepressants are often

associated with improvement in depressive symptoms by the end of the first week of use [45].

The APA Council of Research Task Force on Novel Treatments warned that repeated

administration of ketamine would raise safety concerns as compared to one-off usage when

ketamine is used as a general anesthetic [43]. Prolonged usage of ketamine may lead to neuro-

toxicity, cognitive dysfunction [46], psychotomimetic effects, cardiovascular events, and uro-

pathic effects [47]. The doses that cause toxicity vary among therapeutic doses (0.23–0.5 mg/

kg) causing impairment of executive function [48], 2 mg/kg causing worsening cerebral atro-

phy [49], and very high doses (18.5 g/week) causing uropathy [50]. In this study, we found that

the concerns raised by professional bodies, such as the APA, were rarely mentioned in the

news articles. News articles should present the risks of ketamine; however, only 4.5% and 2.3%

of the news articles published from 2000 to 2015 mentioned the addiction potential of keta-

mine or serious side effects, respectively. Some ketamine clinics are run by psychiatrists in the

US who charge patients USD 200 to 500 per ketamine infusion to treat depression [51]. None

of the print news articles reported the potential danger of administering ketamine by doctors

without adequate training in anesthesia or contraindications that make patients unsuitable for

ketamine. The print news media articles mainly covered the acute side effects such as psycho-

sis, perceptual disturbances, and increase in blood pressure; they should also state the long-

term side effects that include worsening depression and urinary incontinence [52]. It is a con-

cern that only one news article reported urinary incontinence and journalists under-reported

this important side effect.

Our study is the first to examine the changes in the trends of how print news media articles

reported ketamine. This study has several strengths. First, we acquired news articles from a

diverse range of local newspapers circulated in the US and Canada (Table 4). Second, we com-

pared the trends of how print news media reported on ketamine over a cumulative period of

15 years. Third, we developed the pre-study assessment criteria and adopted a systematic

method for data extraction and content analysis. There are also inherent limitations in this

study. First, this study was focused on print news media articles published in the US and Can-

ada and is not generalizable to other countries. Second, we did not capture and analyze articles

from other forms of sources of media such as the internet, radio, and television.

Conclusion

This study is the first print news media framing analysis that examined the changes in the pat-

terns of reporting ketamine (covering years 2000–2007 and 2008–2015). In recent years, news

articles were significantly more likely to encourage the clinical use of ketamine to address
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treatment-resistant depression and described ketamine as more effective than conventional

antidepressant treatments. The changes in patterns of reporting ketamine by media were par-

allel with the recent findings reported by scientific literature on ketamine. Hence, the medical

communities should be more critical of the evidence provided by ketamine trials; furthermore,

printed media should emphasize that use of ketamine as an antidepressant is limited. Formal

guidance is required to assist journalists with how to report the potential risks of psychoactive

substances such as ketamine and not devalue the evidence supporting conventional antide-

pressant treatments.

Supporting information

S1 Fig. Flow Chart to illustrate search strategy.

(DOCX)

S1 Data. Data File.

(XLSX)

Table 4. Newspapers included in this study.

American Newspapers Canadian Newspapers

South Midwest

Brazosport Facts (2 articles) Lethbridge Herald (1 article)

Cumberland Times News (2 articles) Winnipeg Free Press (1 article)

Galveston County Daily News (2 articles)

Gastonia Gaston Gazette (1 article)

Nashua Telegraph (1 article)

Southwest

Rosewell Daily Record (1 article)

West

Colorado Springs Gazette (3 articles)

Annapolis Capital (1 article)

Northeast

Bedford Gazette (2 articles)

Doylestown Intelligencer (2 articles)

Gettysburg Times (1 article)

Fitchburg Sentinel and Enterprise (1 article)

New Castle News (1 article)

Portsmouth Herald (1 article)

Syracuse Post Standard (1 article)

Tribune Democrat (1 article)

ictorville Daily Press (1 article)

Victorville Press Dispatch (1 article)

Midwest

Burlington Hawk Eye (1 article)

Cedar Rapids Gazette (3 articles)

Daily Herald Suburban Chicago (5 articles)

Elyria Chronicle Telegram (1 article)

Hutchinson News (3 articles)

Indiana Gazette (1 article)

Joplin Globe (1 article)

Logansport Pharos Tribune (1 article)

doi:10.1371/journal.pone.0173202.t004

Media analysis of ketamine new articles

PLOS ONE | DOI:10.1371/journal.pone.0173202 March 3, 2017 10 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0173202.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0173202.s002


Author Contributions

Conceptualization: MWBZ YXH SFH KMH RCMH.

Data curation: MWBZ YXH SFH KMH RCMH.

Formal analysis: MWBZ YXH SFH KMH RCMH.

Investigation: MWBZ YXH SFH KMH RCMH.

Methodology: MWBZ YXH SFH KMH RCMH.

Project administration: MWBZ YXH SFH KMH RCMH.

Resources: MWBZ YXH SFH KMH RCMH.

Supervision: MWBZ YXH SFH KMH RCMH.

Validation: MWBZ YXH SFH KMH RCMH.

Visualization: MWBZ YXH SFH KMH RCMH.

Writing – original draft: MWBZ YXH SFH KMH RCMH.

Writing – review & editing: MWBZ YXH SFH KMH RCMH.

References
1. Dasgupta N, Mandl KD, Brownstein JS (2009) Breaking the News or Fueling the Epidemic? Temporal

Association between News Media Report Volume and Opioid Related Mortality. PLOS ONE 4(11):

e7758. doi: 10.1371/journal.pone.0007758 PMID: 19924221

2. Fan DP (1996)News media framing sets public opinion that drugs is the country’s most important prob-

lem. Subst Use Misuse 31(10):1413–21. PMID: 8879081

3. Netherland J, Hansen HB. The war on drugs that wasn’t: wasted whiteness, “dirty doctors”, and race in

media coverage of prescription opioid misuse. Cult Med Psychiatry [Epub ahead of print].

4. Soroka S, Maioni A, Martin P(2013) What moves public opinion on health care? Individual experiences,

system performance, and media framing. J Health Polit Policy Law 38(5):893–920. doi: 10.1215/

03616878-2334656 PMID: 23794742

5. McGinty EE, Kennedy-Hendricks A, Baller J, Niederdeppe J, Gollust S, Barry CL(2016) Criminal Activity

or Treatable Health Condition? News Media Framing of Opioid Analgesic Abuse in the United States,

1998–2012. Psychiatr Serv1; 67(4):405–11.

6. Borwein A, Kephart G, Whelan E, Asbridge M (2013) Prescribing practices amid the OxyContin crisis:

examining the effect of print media coverage on opioid prescribing among physicians. J Pain. 14

(12):1686–1693.e1. doi: 10.1016/j.jpain.2013.08.012 PMID: 24290448

7. Ho RCM & Zhang MWB (2016)Ketamine as a rapid antidepressant: the debate and implications.

BJPsych Advances 22(4): 222–233.

8. Trujillo KA, Smith ML, Sullivan B, Heller CY, Garcia C, Bates M (2011) The neurobehavioral pharmacol-

ogy of ketamine: implications for drug abuse, addiction, and psychiatric disorders. Laboratory Animal

Research Journal 52(3):366–78.

9. Ketamine Hydrochloride injection, JHP Pharmaceuticals LLC. http://www.accessdata.fda.gov/

drugsatfda_docs/label/2012/016812s039lbl.pdf) [Accessed 20 September, 2015].

10. Canpolat DG, Yildirim MD, Aksu R, Kutuk N, Alkan A, Cantekin K (2016) Intravenous ketamine, propofol

and propofol-ketamine combination used for pediatric dental sedation: A randomized clinical study. Pak

J Med Sci 32(3):682–7. doi: 10.12669/pjms.323.9834 PMID: 27375714

11. Canadian Agency for Drugs and Technologies in Health (2014) Intravenous Ketamine for the Treatment

of Mental Health Disorders: A Review of Clinical Effectiveness and Guideline. Ottawa: Canadian

Agency for Drugs and Technologies in Health.

12. Dillon P, Copeland J, Jansen K (2003) Patterns of use and harms associated with non-medical keta-

mine use. Drug and Alcohol Dependence 69(1):23–8.4 PMID: 12536063

13. See comment in PubMed Commons belowSchatzberg AF (2014) A word to the wise about ketamine.

Am J Psychiatry 171(3):262–4. doi: 10.1176/appi.ajp.2014.13101434 PMID: 24585328

Media analysis of ketamine new articles

PLOS ONE | DOI:10.1371/journal.pone.0173202 March 3, 2017 11 / 13

http://dx.doi.org/10.1371/journal.pone.0007758
http://www.ncbi.nlm.nih.gov/pubmed/19924221
http://www.ncbi.nlm.nih.gov/pubmed/8879081
http://dx.doi.org/10.1215/03616878-2334656
http://dx.doi.org/10.1215/03616878-2334656
http://www.ncbi.nlm.nih.gov/pubmed/23794742
http://dx.doi.org/10.1016/j.jpain.2013.08.012
http://www.ncbi.nlm.nih.gov/pubmed/24290448
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/016812s039lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/016812s039lbl.pdf
http://dx.doi.org/10.12669/pjms.323.9834
http://www.ncbi.nlm.nih.gov/pubmed/27375714
http://www.ncbi.nlm.nih.gov/pubmed/12536063
http://dx.doi.org/10.1176/appi.ajp.2014.13101434
http://www.ncbi.nlm.nih.gov/pubmed/24585328


14. Substance Abuse and Mental Health Services Administration (2003) Emergency Department Trends

from the Drug Abuse Warning Network: Final Estimates 1995–2002 (Drug Abuse Warning Network

Series: D-24) US Department of Health and Human Services.

15. Ketamine, Drug Enforcement Administration. http://www.deadiversion.usdoj.gov/drug_chem_info/

ketamine.pdf [Accessed 23 October, 2014.

16. Li JH, Vicknasingam B, Cheung YW, Zhou W, Nurhidayat AW, Jarlais DC, et al (2011) To use or not to

use: an update on licit and illicit ketamine use. Substance Abuse and Rehabilitation 16(2):11–20.

17. See comment in PubMed Commons belowKrystal JH, Karper LP, Seibyl JP, Freeman GK, Delaney R,

Bremner JD, et al. (1994) Subanesthetic effects of the noncompetitive NMDA antagonist, ketamine, in

humans. Psychotomimetic, perceptual, cognitive, and neuroendocrine responses. Archive of General

Psychiatry 51(3):199–214.

18. Zhang MW, Ho RC (2016) Ethical Considerations for Clinical Research and Off-label Use of Ketamine

to Treat Mood Disorders: The Balance between Risks and Benefits. Ethics & Behavior (Epub ahead of

publication

19. Diamond PR, Farmery AD, Atkinson S, Haldar J, Williams N, Cowen PJ et al. (2014) Ketamine infusions

for treatment resistant depression: a series of 28 patients treated weekly or twice weekly in an ECT

clinic. J Psychopharmacol 28(6):536–44. doi: 10.1177/0269881114527361 PMID: 24699062

20. Zarate CA Jr, Brutsche N E, Ibrahim L, Franco-Chaves J, Diazgranados N, Cravchik A et al (2012) A.

Replication of ketamine’s antidepressant efficacy in bipolar depression: A randomized controlled add-

on trial. Biological Psychiatry 71(11): 939–946. doi: 10.1016/j.biopsych.2011.12.010 PMID: 22297150

21. Katalinic N, Lai R, Somogyi A, Mitchell PB, Glue P, Loo CK (2013) Ketamine as a new treatment for

depression: a review of its efficacy and adverse effects. Australian and New Zealand Journal of Psychi-

atry 47(8):710–27. doi: 10.1177/0004867413486842 PMID: 23661785

22. Lo JN, Cumming JF (1975) Interaction between sedative premedicants and ketamine in man in isolated

perfused rat livers. Anesthesiology 43(3):307–12. PMID: 1163830

23. Hashimoto K (2016) Detrimental Side Effects of Repeated Ketamine Infusions in the Brain. Am J Psy-

chiatry 173(10):1044–1045. doi: 10.1176/appi.ajp.2016.16040411 PMID: 27690555

24. Singh I, Morgan C, Curran V, Nutt D (2016). Ketamine Treatment for Depression: Opportunities for Clin-

ical Innovation and Ethical Foresight. Lancet Psychiatry [Accepted 16 November 2016]

25. Cartwright N (2007) Are RCTs the gold standard? BioSocieties 2(1): 11–20.

26. Rasmussen KG (2015) Has psychiatry tamed the "ketamine tiger?" Considerations on its use for

depression and anxiety. Progress in Neuropsychopharmacology S0278-5846(15)00003-2.

27. Solovitch S. (2016) Onetime party drug hailed as miracle for treating severe depression. The Washing-

ton Post: February 1, 2016. https://www.washingtonpost.com/national/health-science/a-one-time-

party-drug-is-helping-people-with-deep-depression/2016/02/01/d3e73862-b490-11e5-a76a-

0b5145e8679a_story.html (accessed on February 9, 2016).

28. Zhang MW, Ho R C (2015) Ketamine’s potential as a rapid antidepressant was overplayed. British Medi-

cal Journal 351: h4467. doi: 10.1136/bmj.h4467 PMID: 26290499

29. Zhang MW, Ho RC (2015) The paroxetine controversy: lessons for ketamine trials. Lancet Psychiatry 2

(12):1057–8.

30. Portsmouth Herald (2003) Parents enlisted drug battle http://www.seacoastonline.com/article/

20031028/NEWS/310289976 [accessed on 10 January 2017]

31. Newspaper Archives. Extracted from http://newspaperarchive.com/, last assessed on 26th July 2016.

32. Sisti D, Segal AG, Thase ME (2014) Proceed with caution: off-label ketamine treatment for major

depressive disorder. Current Psychiatry Reports 16(12):527. doi: 10.1007/s11920-014-0527-z PMID:

25308395

33. Zhang MW, Harris KM, Ho RC (2016)Is off-label repeat prescription of ketamine as a rapid antidepres-

sant safe? Controversies, ethical concerns, and legal implications. BMC Med Ethics.; 17:4. doi: 10.

1186/s12910-016-0087-3 PMID: 26768892

34. Bonnet U(2015) Long-Term Ketamine Self-Injections in Major Depressive Disorder: Focus on Toler-

ance in Ketamine’s Antidepressant Response and the Development of Ketamine Addiction. Journal of

Psychoactive Drugs. 47(4), 276–285. doi: 10.1080/02791072.2015.1072653 PMID: 26317449

35. Caddy C, Amit BH, McCloud TL, Rendell JM, Furukawa TA, McShane R, et al. (2015) Ketamine and

other glutamate receptor modulators for depression in adults. Cochrane Database Syst Rev (9):

CD011612. doi: 10.1002/14651858.CD011612.pub2 PMID: 26395901

36. McCloud TL, Caddy C, Jochim J, Rendell JM, Diamond PR, Shuttleworth C et al. (2015) Ketamine and

other glutamate receptor modulators for depression in bipolar disorder in adults. Cochrane Database

Syst Rev 9:CD011611.

Media analysis of ketamine new articles

PLOS ONE | DOI:10.1371/journal.pone.0173202 March 3, 2017 12 / 13

http://www.deadiversion.usdoj.gov/drug_chem_info/ketamine.pdf
http://www.deadiversion.usdoj.gov/drug_chem_info/ketamine.pdf
http://dx.doi.org/10.1177/0269881114527361
http://www.ncbi.nlm.nih.gov/pubmed/24699062
http://dx.doi.org/10.1016/j.biopsych.2011.12.010
http://www.ncbi.nlm.nih.gov/pubmed/22297150
http://dx.doi.org/10.1177/0004867413486842
http://www.ncbi.nlm.nih.gov/pubmed/23661785
http://www.ncbi.nlm.nih.gov/pubmed/1163830
http://dx.doi.org/10.1176/appi.ajp.2016.16040411
http://www.ncbi.nlm.nih.gov/pubmed/27690555
https://www.washingtonpost.com/national/health-science/a-one-time-party-drug-is-helping-people-with-deep-depression/2016/02/01/d3e73862-b490-11e5-a76a-0b5145e8679a_story.html
https://www.washingtonpost.com/national/health-science/a-one-time-party-drug-is-helping-people-with-deep-depression/2016/02/01/d3e73862-b490-11e5-a76a-0b5145e8679a_story.html
https://www.washingtonpost.com/national/health-science/a-one-time-party-drug-is-helping-people-with-deep-depression/2016/02/01/d3e73862-b490-11e5-a76a-0b5145e8679a_story.html
http://dx.doi.org/10.1136/bmj.h4467
http://www.ncbi.nlm.nih.gov/pubmed/26290499
http://www.seacoastonline.com/article/20031028/NEWS/310289976
http://www.seacoastonline.com/article/20031028/NEWS/310289976
http://newspaperarchive.com/
http://dx.doi.org/10.1007/s11920-014-0527-z
http://www.ncbi.nlm.nih.gov/pubmed/25308395
http://dx.doi.org/10.1186/s12910-016-0087-3
http://dx.doi.org/10.1186/s12910-016-0087-3
http://www.ncbi.nlm.nih.gov/pubmed/26768892
http://dx.doi.org/10.1080/02791072.2015.1072653
http://www.ncbi.nlm.nih.gov/pubmed/26317449
http://dx.doi.org/10.1002/14651858.CD011612.pub2
http://www.ncbi.nlm.nih.gov/pubmed/26395901


37. Zhang MW, Ho R (2016) Critical Appraisal of Existing Ketamine Trials: Existing Limitations and Limited

Applicability for Treatment. Am J Psychiatry 173(4):431.

38. Papakostas GI, Homberger CH, Fava M (2008) A meta-analysis of clinical trials comparing mirtazapine

with selective serotonin reuptake inhibitors for the treatment of major depressive disorder. Journal of

Psychopharmacology 22(8):843–8. doi: 10.1177/0269881107083808 PMID: 18308801

39. Sackeim HA (2001) The definition and meaning of treatment-resistant depression. Journal of Clinical

Psychiatry.; 62 (S16):10–7.

40. Yang C, Hashimoto K (2014) Rapid antidepressant effects and abuse liability of ketamine. Psychophar-

macology (Berl) 231(9):2041–2.

41. Hashimoto K (2016) Ketamine’s antidepressant action: beyond NMDA receptor inhibition. Expert Opin

Ther Targets 20(11):1389–1392. doi: 10.1080/14728222.2016.1238899 PMID: 27646666

42. Hashimoto K (2014) The R-Stereoisomer of Ketamine as an Alternative for Ketamine for Treatment-

resistant Major Depression. Clin Psychopharmacol Neurosci 12(1):72–3. doi: 10.9758/cpn.2014.12.1.

72 PMID: 24851126

43. Newport DJ, Carpenter LL, McDonald WM, Potash JB, Tohen M, Nemeroff CB; APA Council of

Research Task Force on Novel Biomarkers and Treatments. Ketamine and Other NMDA Antagonists

(2015) Early Clinical Trials and Possible Mechanisms in Depression. Am J Psychiatry 172(10):950–66.

doi: 10.1176/appi.ajp.2015.15040465 PMID: 26423481

44. Barr AM, Markou A, Phillips AG (2002) A ’crash’ course on psychostimulant withdrawal as a model of

depression. Trends in Pharmacological Science 23(10):475–82.

45. Taylor MJ, Freemantle N, Geddes JR, Bhagwagar Z (2006) Early onset of selective serotonin reuptake

inhibitor antidepressant action: systematic review and meta-analysis. Achieve of General Psychiatry 63

(11):1217–23.

46. Zhang MW, Ho RC (2016) Controversies of the Effect of Ketamine on Cognition.Frontier Psychiatry;

7:47.

47. Zhu W, Ding Z, Zhang Y, Shi J, Hashimoto K, Lu L (2016) Risks Associated with Misuse of Ketamine as

a Rapid-Acting Antidepressant. Neurosci Bull 32(6):557–564. doi: 10.1007/s12264-016-0081-2 PMID:

27878517

48. Krystal JH, Perry EB Jr, Gueorguieva R, Belger A, Madonick SH, Abi-Dargham A et al. (2005) Compar-

ative and interactive human psychopharmacologic effects of ketamine and amphetamine: implications

for glutamatergic and dopaminergic model psychoses and cognitive function. Arch Gen Psychiatry 62

(9):985–94 as cited in Zhu W, Ding Z, Zhang Y, Shi J, Hashimoto K, Lu L (2016) Risks Associated with

Misuse of Ketamine as a Rapid-Acting Antidepressant. Neurosci Bull 32(6):557–564. doi: 10.1001/

archpsyc.62.9.985 PMID: 16143730

49. Ubogu EE, Sagar SM, Lerner AJ, Maddux BN, Suarez JI, Werz MA (2003) Ketamine for refractory sta-

tus epilepticus: a case of possible ketamine-induced neurotoxicity. Epilepsy Behav 4(1):70–5 as cited

in Zhu W, Ding Z, Zhang Y, Shi J, Hashimoto K, Lu L (2016) Risks Associated with Misuse of Ketamine

as a Rapid-Acting Antidepressant. Neurosci Bull 32(6):557–564. PMID: 12609230

50. Tam YH, Ng CF, Pang KK, Yee CH, Chu WC, Leung VY, et al. (2014) One-stop clinic for ketamine-

associated uropathy: report on service delivery model, patients’ characteristics and non-invasive inves-

tigations at baseline by a cross-sectional study in a prospective cohort of 318 teenagers and young

adults. BJU Int 114(5):754–60 as cited inZhu W, Ding Z, Zhang Y, Shi J, Hashimoto K, Lu L (2016)

Risks Associated with Misuse of Ketamine as a Rapid-Acting Antidepressant. Neurosci Bull 32(6):557–

564. doi: 10.1111/bju.12675 PMID: 24552244

51. Bella T (2015) Could ketamine become the next great depression drug? Al Jazeera America: February

12 2015. http://america.aljazeera.com/watch/shows/america-tonight/articles/2015/2/12/Ketamine.html

[accessed on September 16 2016]

52. Pal R, Balt S, Erowid E, Erowid F, Baggott MJ, Mendelson J et al. (2013) Ketamine is associated with

lower urinary tract signs and symptoms. Drug Alcohol Depend 132(1–2):189–94. doi: 10.1016/j.

drugalcdep.2013.02.005 PMID: 23474358

Media analysis of ketamine new articles

PLOS ONE | DOI:10.1371/journal.pone.0173202 March 3, 2017 13 / 13

http://dx.doi.org/10.1177/0269881107083808
http://www.ncbi.nlm.nih.gov/pubmed/18308801
http://dx.doi.org/10.1080/14728222.2016.1238899
http://www.ncbi.nlm.nih.gov/pubmed/27646666
http://dx.doi.org/10.9758/cpn.2014.12.1.72
http://dx.doi.org/10.9758/cpn.2014.12.1.72
http://www.ncbi.nlm.nih.gov/pubmed/24851126
http://dx.doi.org/10.1176/appi.ajp.2015.15040465
http://www.ncbi.nlm.nih.gov/pubmed/26423481
http://dx.doi.org/10.1007/s12264-016-0081-2
http://www.ncbi.nlm.nih.gov/pubmed/27878517
http://dx.doi.org/10.1001/archpsyc.62.9.985
http://dx.doi.org/10.1001/archpsyc.62.9.985
http://www.ncbi.nlm.nih.gov/pubmed/16143730
http://www.ncbi.nlm.nih.gov/pubmed/12609230
http://dx.doi.org/10.1111/bju.12675
http://www.ncbi.nlm.nih.gov/pubmed/24552244
http://america.aljazeera.com/watch/shows/america-tonight/articles/2015/2/12/Ketamine.html
http://dx.doi.org/10.1016/j.drugalcdep.2013.02.005
http://dx.doi.org/10.1016/j.drugalcdep.2013.02.005
http://www.ncbi.nlm.nih.gov/pubmed/23474358

