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Objectives: Since the first reporting of ketamine’s antidepressant effects in 2000, there has been growing public interest in this novel
rapid-acting treatment for depression despite its abuse potential. Onlinemedia is an increasingly popular way for the general pub-
lic to source information. Our objective was to examine how online news outlets have portrayed ketamine as an antidepressant by
ascertaining the volume and content of relevant articles and trends over time.

Methods: In this semi-quantitative study, we identified articles regarding ketamine’s use in depression from the 30 most popular
English-language online news-generating sources over 18 years (2000–2017). Articles were then blindly assessed by 2 independent
raters, who analysed the texts by quantifying the presence/absence of 12 content items.

Results: We identified 97 articles, the number of which has increased since the first online news report in 2006. Most (69%) came
from the USA and nearly all correctly stated the indications for ketamine. About half of the most recent articles mentioned abuse
potential and 27% of articles referred to risks of unregulated use of ketamine. Just under 20% of articles referred to the lack of
evidence regarding direct comparisons between ketamine and other currently available antidepressants. There was no difference
in the overall level of detail within the articles during the study time period.

Conclusions:Online news media articles have been generally positive about ketamine for treating depression but need to be inter-
preted with caution as many of them did not discuss negative aspects of ketamine and made unsubstantiated claims about
ketamine.
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Introduction

Ketamine is a dissociative anaesthetic drug that was
approved by the Food and Drug Administration
(FDA) in 1970 and is used routinely in both adult and
child anaesthesia. Ketamine’s use in psychiatry was
actually first reported back in 1973 when it was used
as an abreactive agent in a psychiatric inpatient popu-
lation (Khorramzadeh & Lotfy, 1973). Since the initial
reporting of a single slowly infused sub-anaesthetic
dose of ketamine (0.5mg/kg) as a rapid-acting anti-
depressant in 2000 (Berman et al. 2000), there has been
growing interest in this potentially novel antidepres-
sant. There have now been multiple clinical trials of
both single and serial sub-anaesthetic doses of ketamine
that have supported its antidepressant effect
(Kishimoto et al. 2016).

Ketamine is a racemic mixture of R- and S-ketamine
(also known as esketamine) enantiomers which in turn

are converted to (R)- and (S)-norketamine and -hydrox-
ynorketamine metabolites. Ketamine acts as a noncom-
petitive antagonist of the N-methyl-D-aspartate
(NMDA) receptor and thus targets the excitatory amino
acid neurotransmitter glutamate (Maeng & Zarate,
2007). However, the precise antidepressant action of
ketamine is not yet understood and may involve its
metabolites, downstream signalling events and other
receptor types, including α-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid receptors as well as
opioid receptors (Williams et al. 2018; Zanos et al. 2018).

Other methods for administering ketamine to treat
depression are being explored, including oral, intra-
nasal, subcutaneous and intramuscular routes (Loo
et al. 2016; Andrade, 2017). Ketamine has also been
reported to be effective at various sub-anaesthetic
doses, suggesting that there is a range of effective doses
and routes that merits further investigation with larger
participant numbers (Andrade, 2017; Fava et al. 2018).
Intranasal esketamine was approved by the FDA in
early 2019 for those with treatment resistant depression
for regulated use, with detailed dosing and safety infor-
mation, in conjunction with oral antidepressant
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medication (FDA, 2019). In late 2019, intranasal esket-
amine was similarly approved also by the European
Commission, but it has not been supported by the
National Institute for Health and Care Excellence
(NICE) in the UK (NICE, 2020). Ketamine itself, how-
ever, currently remains unlicensed in both the USA
and Europe for treating depression, though there is
interest in a specific role for ketamine in the acute man-
agement of major depression with suicidal ideation
(Wilkinson et al. 2018).

While single and limited serial off-label use of low-
dose ketamine under close medical supervision is gen-
erally considered to be well-tolerated by patients and
reasonably safe (Short et al. 2018), there are substantial
concerns about both its unregulated and regulated use
for depression (Sanacora et al. 2017; Singh et al. 2017;
Schatzberg, 2019). This is because ketamine can pro-
duce a mild euphoria as well as dissociative symptoms
and sometimes hallucinations. Due to these ‘out of
body’ experiences, ketamine can also be abused and
has become a popular ‘club drug’ since the 1980s
(Bokor & Anderson, 2014). Ketamine can cause some
short-term physical side effects including tachycardia
and increased blood pressure due to its stimulation of
the sympathetic nervous system (Tweed et al. 1972).
Chronic, mostly recreational, high-dose ketamine use
can cause uropathy and dependency is a concern
(Forster & Harrison, 2012). Of note, however, twice-
weekly dosing of intranasal low-dose esketamine has
been reported not to be associated with signs of with-
drawal or dependence during the 2 weeks after stop-
ping an at least 16-week course (Daly et al. 2019).
Approximately 20% of those who use ketamine recrea-
tionally experience urinary symptoms (Winstock et al.
2012)while prolonged use can cause an irreversible cys-
titis (Tsai et al. 2009). Other potential longer-term side
effects of chronic repeated ketamine use include hepa-
totoxicity and memory impairment (Short et al. 2018)
and there is some pre-clinical evidence that it may cause
damage to brain white matter (Li et al. 2017). There is
therefore a risk-benefit ratio to be considered for the
safe, supervised and regulated use of ketamine for
treating depression as well as a need to identify clear
evidence-based indications for its appropriate use in
regular clinical practice.

Due to the increased scientific interest in ketamine to
treat depression – coupledwith concerns about unregu-
lated prescribing and dosing, adequacy of safety mon-
itoring and risk of abuse – we wanted to explore how
ketamine was being reported in the public media and
do so prior to the commercial developments around
intranasal esketamine might shift the focus away from
ketamine.Media can have a powerful influence over the
general public and has the ability to potentially impact
how a medical treatment is viewed. Print news relating

to ketamine as a treatment for depression, published in
Canada and the USA from 2000 to 2015, was previously
reported (Zhang et al. 2017). The authors found that
articles published from 2008 onwards were more likely
to encourage the use of ketamine in depression, despite
a limited evidence base. We widened our search to
worldwide online news media and assessed for any
similar trends. We decided to examine online news
sources due to the increasing trend away from print
news and towards digital content (Westlund &
Färdigh, 2015).

Methods

Procedures

Using Amazon.com’s Alexa web ranking service
(https://www.alexa.com/topsites), we identified the
30 most popular English-language online news sources
in July 2018. Popularity was determined by Alexa web
ranking, which is based on the average daily time spent
on each general site, the number of daily page views per
visitor, the percentage of referrals the site receives from
web searches and the total number of sites linking to the
news site. News aggregators that did not produce origi-
nal content were excluded. Ethical approval was not
sought for this study as it did not involve patients or
patient personal information.

Each website was then searched by entering the
word ‘ketamine’ into its native search function (e.g.
query.nytimes.com) and limited to content within the
date range 1 January 2000– 31 December 2017. There
was no minimum word count required for inclusion.
For four publications (theguardian.com, news.com.au,
timesofindia.indiatimes.com, time.com), the native
search algorithm on the site had limited functionality.
For these publications, the search was conducted using
a bespoke Google Advanced Search (google.com/
advanced_search).

Identified articles were individually reviewed (by
author AN) and the articles that selectively discussed
ketamine being used as a treatment for depression in
humans were included for analysis. The selected
articles were catalogued by one researcher (AN), where
word count, date and country of each publication were
noted. Selected articles were then de-identified by one
of the authors (AN) by removing the date, news source
and reporter details from each one and converting it to a
simple text file. Two raters (BG and CS) separately
evaluated each de-identified article according to a
12-item instrument to assess article content and created
for the purpose of this study. If there were any discrep-
ancies between the presence or absence of any of the 12
items, the two raters met to resolve this disagreement
by reviewing the articles again to reassess the item in
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question. If an agreement could not be reached, a third
party could be consulted (DMM).

The article assessment instrument consisted of 12
binary questions, aimed to capture some specific details
about ketamine and its role in treating depression: indi-
cations for use; onset, duration and mechanism of
action; comparison with conventional antidepressants;
side effects and potential for misuse; regulatory mat-
ters; the depth of reporting by inclusion of expert and
patient opinion and experience. These questions were
chosen to reflect important aspects of clinical practice
in order to inform interested readers. Raters noted
the presence or absence of the following in each article.

1. Did the article discuss the potential clinical indications
for ketamine when treating depression, for example,
treatment resistance, suicidal ideation?

2. Did the article describe the rapid onset of ketamine’s
antidepressant effects?

3. Did the article describe the duration of ketamine’s anti-
depressant effects?

4. Did the article discuss ketamine’s potential mechanism
of action?

5. Did the article discuss the lack of long-term evidence that
ketamine is better than standard antidepressants?

6. Did the article describe subjective effects of ketamine
such as dissociation, sedation and euphoria?

7. Did the article mention ketamine’s potential physical
side effects?

8. Did the article mention ketamine’s abuse or addictive
potential?

9. Was there a discussion of the presence/absence of any for-
mal guidance on ketamine, for example, FDA, European
Union approval?

10. Did the article discuss the risks of unregulated or unsu-
pervised use of ketamine?

11. Was there a researcher consulted or quoted?
12. Was there a patient quoted?

Each question was then given a score of 1 if
answered ‘yes’ and 0 if answered ‘no’. Each of the 97
articles was then given a score out of 12 which reflected
the level of detail within the article (Detail Score), with
higher scores representing amore comprehensive over-
view of ketamine in the treatment of depression.

Data analysis

Statistical analyses were performed using SPSS version
24.0 (IBM Corporation, NY, USA). For each of the 12
article content questions, the articles were grouped into
four distinct time frames, each spanning an equal 3-year
period: 2006–2008, 2009–2011, 2012–2014 and 2015–
2017. For the proportions that answered yes or no to
each of the 12 questions, we used either a chi-squared
or Fisher’s exact test to assess for differences between
the four time frames. An analysis of variance was used

to assess differences between mean Detail Scores of
each of the four time frames. A p value <0.05 was
deemed statistically significant.

Results

A total of 2809 articles, from the top 30 English-lan-
guage online news websites (see Table 1), were identi-
fied using the search method between 1 January 2000
and 31 December 2017. Of the 2809 articles, 2569 were
excluded for irrelevance, meaning the article did not
mention ketamine for antidepressant purposes (see
Fig. 1). Further exclusions were made if the article
was not a news item but an opinion piece or personal
essay (n= 18), and if the article was a duplicate publi-
cation syndicated from another source (n= 53). Of the
remaining 169 articles, 72 were further excluded
because the content was primarily about the use of ket-
amine for other psychiatric purposes besides depres-
sion treatment (n= 8), ketamine’s use as an
antidepressant was only brieflymentioned (i.e. referred
to in only one sentence) in the article (n= 49), the article
was primarily about the legal status of ketamine (n= 7)
or the article was primarily about the financial aspects
of depression pharmaceuticals (n= 8). The content of
the remaining 97 articles was analysed.

The 30 websites were broken down into regions as
follows: USA (n= 19), India (n= 4), the United
Kingdom (n= 3), Australia (n= 1), China (n= 1),
Germany (n= 1) and Canada (n= 1) (Table 1). The vast
majority (67/97= 69.1%) of relevant news articles pub-
lished online between 2000 and 2017 were from the
USA. UK and India, respectively, had 16 (16.5%) and
10 (10.3%) articles each. Both Canada and Australia
had just two (2.1%) articles each.

Ketamine’s novel antidepressant effect was first
reported in 2000 (Berman et al. 2000). However, the first
online news article relating to ketamine as an anti-
depressant was not published until 2006 (Fig. 2). This
coincided with the publication of a randomised cross-
over trial (n= 18) that confirmed the rapid-onset anti-
depressant effect of ketamine (Zarate et al. 2006). The
results of this small but influential trial were very pos-
itive, with 71% of patients treated with a single sub-
anaesthetic dose of ketamine meeting antidepressant
response criteria 1 day after the infusion. The highest
number of articles publishedwas in 2014 and 2017 (both
n= 19). Most relevant articles have been published
from 2012 onwards.

De-identified articleswere evaluated by two blinded
raters using the 12-item instrument created for this
study. Of 1164 pairs of observations for the 12 binary
rating items, there was an interrater agreement of
94.6% and 63 discrepancies were noted. The two raters
(BG and CS) met to resolve these discrepancies and
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came to amutual agreement on the presence or absence
of each item. Figure 3 illustrates the breakdown of each
question according to the time frame.

Almost all the articles (95/97; 97.9%) stated the clini-
cal indications for ketamine when treating depression
such as suicidal ideation or treatment resistance. The
vast majority commented on its rapid onset of anti-
depressants effect (72/97; 74.2%); however, less than
half remarked on ketamine’s relatively short duration
of action (38/97; 39.2%).

With regard to ketamine’s mechanism of action, it
has been discussed less in recent years and there was
a significant difference in the frequency of reporting
between the 2015–2017 period and the 2012–2014 and
2009–2011 periods (p< 0.005). Interestingly, only a
small proportion of the articles (19/97; 19.6%) dis-
cussed the lack of long-term evidence of ketamine’s
comparison to currently available antidepressants.
Mention of ketamine’s abuse potential in online media
has gradually risen over time to over 50% (21/40) of

articles in 2015–2017 from 0% (0/9) in the 2009–2011
period (p= 0.010).

Only 26.8% (26/97) of articles mentioned the risks of
unregulated use of ketamine as a treatment for depres-
sion. Similarly, rates of articles discussing recommen-
dations and formal guidance on how ketamine
should be used as an antidepressant treatmentwere rel-
atively low at 43.3% (42/97).

The majority of the articles quoted a researcher (83/
97; 85.6%), thoughmost did not quote a patient (n= 14/
97; 14.4%). Physical side effects of ketamine and subjec-
tive effects experienced from the drug were mentioned
in 62.9% (61/97) and 58.8% (57/97), respectively, of the
articles and this proportion remained constant through-
out the four time frames.

Each article was provided with a Detail Score out of
12, depending on how many content items were points
of discussion in the article. We calculated mean Detail
Scores and 95% confidence intervals (CI) for each 3-year
time frame. An analysis of variance showed no

Table 1. The top 30 English-language news-generating websites and the number of articles included in the analysis

Rank Online news site Web address Number of articles analysed per site

1 CNN cnn.com 1
2 New York Times nytimes.com 5
3 The Guardian theguardian.com 9
4 Washington Post washingtonpost.com 2
5 BBC bbc.co.uk 2
6 Forbes forbes.com 6
7 Huffington Post huffingtonpost.com 4
8 Fox News foxnews.com 6
9 Bloomberg bloomberg.com 3
10 The Times of India indiatimes.com 7
11 USA Today usatoday.com 1
12 Reuters reuters.com 5
13 Wall Street Journal wsj.com 2
14 Time time.com 10
15 New York Post nypost.com 2
16 The Atlantic theatlantic.com 2
17 LA Times latimes.com 4
18 US News usnews.com 1
19 The Indian Express indianexpress.com 1
20 ABC News abcnews.go.com 1
21 NBC News nbcnews.com 1
22 CBS News cbsnews.com 4
23 News.com.au news.com.au 2
24 China Daily chinadaily.com.cn 0
25 The Hindu thehindu.com 0
26 SF Gate sfgate.com 11
27 The Daily Beast thedailybeast.com 1
28 CBC news cbc.ca/news 2
29 DW news dw.com 0
30 Hindustan Times hindustantimes.com 2
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statistically significant differences between the mean
scores for the four time frames (F(3,93)= 0.488,
p= 0.691). Mean (95% CI) scores ranged from 5.33 to
6.29 (95%CI 3.70–8.30) (Fig. 4), suggesting that the level
of detail provided in these articles has remained con-
stant throughout the examined time period.

Discussion

To our knowledge, this is the first study that has ana-
lysed online news media sources relating to ketamine’s
antidepressant effect. We examined the 30 most

popular English-language online news-generating
sources and explored potential trends. The first relevant
online news itemwas in 2006with a substantial increase
maintained since 2012. Further increases might be
expected after 2019 following the FDA’s and
European Commission’s approval of intranasal
esketamine.

We looked at how ketamine was portrayed in the
media during the study period to see if there were
any obvious trends. In terms of the various issues we
examined, the level of detail within the articles has
remained consistent from 2006 to 2017. As expected,

Articles assessed for 
eligibility (n=2809)

Excluded for irrelevance 
(n=2569)

Articles analysed
(n=97)

Articles excluded (n=143)
Opinion piece (n=18)
Duplicate (n=53)
Ketamine as a treatment for other 
psychiatric disorders excluding 
depression (n=8)
Ketamine was only briefly mentioned 
(in a sentence or less) in the article 
(n=49)
Article was based on legal aspects of 
ketamine (n=7)
Article was based on financial aspects 
of depression pharmaceuticals (n=8)

Relevant articles 
(n=240)

Fig. 1. A flow chart showing the reasons why various articles were excluded in this study.
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Fig. 4. The mean scores (with 95% confident intervals) of the articles for each of the four time frames indicating the level of detail
within the articles.
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nearly all articles described the clinical indications for
ketamine and most referred to its rapid onset of action.
Reporting on formal guidance for using ketamine and
risks of unregulated usewas variablewith less than half
of the reviewed articles addressing these types of gov-
ernance issues. Researchers were frequently quoted,
though only a few articles consulted with patients.
Clinical concerns about ketamine and its potential for
abuse were discussed in few of the articles as was the
limited evidence of ketamine’s comparison to other
antidepressants.

In general, sub-anaesthetic doses of ketamine are
deemed to be safe and well tolerated. However, physi-
cal and psychotomimetic side effects are not uncom-
mon (Short et al. 2018). It is important, therefore, that
at least some of these potential adverse effects of ket-
amine are brought to the public’s attention. These were
mentioned in just over half the articles analysed.

Ketamine’s mechanism of action was discussed less
within the reviewed articles in more recent years.
Perhaps this is related to multiple emerging theories
about how ketamine exerts its antidepressant effects
and uncertainty on this issue. These include the
NMDA glutamate hypothesis resulting in down-
stream neuroplasticity (Maeng & Zarate, 2007) as well
as the more recent opioid hypothesis (Williams
et al. 2018).

To date, there have been no published trials that
have directly compared ketamine to standard anti-
depressants or other therapies. Only 20% (19/97) of
the articles acknowledged this with some articles even
claiming that ketamine’s antidepressant effects are
superior to currently available antidepressants. Such
claims should be interpreted with caution as there are
no published trials to date that have specifically tested
this. Randomised clinical trials so far have compared
ketamine to either placebo (usually saline) or an active
comparator such as midazolam. Midazolam is a short
acting benzodiazepine that has a similar half-life and
sedative effects as low-dose ketamine and therefore
may help with blinding (Grunebaum et al. 2018).
However, midazolam is not routinely used as an
antidepressant.

Limitations of our study are that we only examined
English-language media and that we limited our search
and analyses to the top 30 online news sources.
Inclusion of online news media in other languages
would have increased the sample size and may have
allowed analysis of regional differences. The use of
an un-validated instrument developed for this study
is an additional limitation. We limited our search to
the end of 2017. This was to avoid the possible impact
of news reporting on intranasal esketamine and poten-
tial confusion with racemic, mostly intravenous, ket-
amine for depression. We are planning a separate

follow-up study, following the approval of esketamine
in the treatment of treatment resistant depression,
which will explore the impact of this on news media
reporting.

Overall, our findings on international online new
media reporting of ketamine for depression parallel
those reported for North American print media
(Zhang et al. 2017). Currently, intravenous ketamine
is not licenced for treating depression in the USA or
Europe, though this may change in the near future.
In many countries around the world, ketamine is a con-
trolled substance due to its risk for abuse (Nickerson &
Attaran, 2015). It is important to note that, to date, there
has not been evidence to suggest that ketamine causes
dependency after twice-thrice weekly intravenous dos-
ing over a number of weeks (Singh et al. 2016). The
potential longer-term side effects of frequent sub-anaes-
thetic doses of ketamine are as yet undetermined
because research in this area has so far been limited.
Although there is no evidence of physical dependence,
ketamine can be psychologically addictive (Bokor &
Anderson, 2014). It is therefore important that, in addi-
tion to its potential benefits, we highlight the side effects
and addictive potential when discussing ketamine with
the general public. The risks of unregulated use of ket-
amine in psychiatry should also be highlighted to the
general public.

Based on the finding described above, wewould rec-
ommend interpreting news media reports of ketamine
for depressionwith caution. Reporters should also have
an awareness of the impact of their articles on the views
of the general public and how influential they can be.
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