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Impact of social media “challenges” on poison center case volume for 
intentional ingestions among school-aged children: an observational study

Rebecca D. Marshalla, Jessica Baileyb, Amber Linb, David C. Sheridanb, Robert G. Hendricksonb,c,  
Adrienne Hughesb,c and B. Zane Horowitzb,c 

aDepartment of Psychiatry, OR Health & Science University, Portland, OR, USA; bDepartment of Emergency Medicine, Oregon Health & 
Science University, Portland, OR, USA; cOregon Poison Center, Portland, OR, USA 

ABSTRACT 
Introduction: Mental health problems among youth have escalated over the past decade, with 
increased rates of self-harm, including suicide attempts by ingestion. Social media use has been linked 
to youth mental health, including “challenges” urging youth to ingest substances for recreational and 
other purposes. We hypothesized that social media challenges for particular substances would tempor
ally correspond with increased ingestions of these substances.
Methods: We identified peak Google Trends search times for social media ingestion challenges involv
ing diphenhydramine, laundry pods, nutmeg, and cinnamon, and used data from America’s Poison 
Centers National Poison Data System to plot reported ingestions 3 months before and after peak 
searches in school-aged children.
Results: There were 2,169 individuals in the analysis. Diphenhydramine was the most frequently 
reported ingestion for misuse/abuse and suicidal purposes (n¼ 266 and 1,609, respectively). For all 
ingestions together, 45 percent (n¼ 979) had a moderate health effect, and 6.35 percent (n¼ 137) had 
a major health effect. Time of peak searches corresponded with increased ingestions for each 
substance.
Discussion: We found a temporal relationship between peak Google Trends searches for ingestion 
challenges and ingestions of that substance reported to United States poison centers. Compared to 
misuse/abuse ingestions, most suicidal ingestions peaked 1–2 months later, suggesting a public health 
opportunity for intervention.
Limitations: This retrospective observational study does not establish causal effect. All data are a 
result of self-reporting of the exposures, which may lead to a reporting bias. Google Trends is not the 
only search engine and likely underestimates the true incidence of social media posts.
Conclusions: Additional research is needed on the relationship between social media and youth men
tal health, particularly around “challenges” that place youths’ health at risk. There may be opportuni
ties for intervention to decrease medical and mental health sequelae of these challenges.
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Introduction

Children and adolescents have experienced escalating mental 
health problems over the past decade, with increased rates 
of self-harm [1,2]. Research using data from the National 
Poison Data System (NPDS) of America’s Poison Centers from 
2000 to 2020 found increasing rates of poison center con
sults for suicide attempts by ingestion [3]. Several studies 
have noted that self-harm attempts among youth have 
grown at higher rates since early in the second decade of 
the 2000s [4–6].

Some researchers have posited an association between 
increasing self-harm in youth and the rise of social media 
platforms [7,8]. Research on the mental health impacts of 
social media use has been mixed. Some studies suggest that 
technology can positively impact youth mental health, 
including by providing avenues to seek mental health help 

and support, as well as through increased social connected
ness [9–11]; others suggest harmful impacts such as isolation 
and loneliness, decreased empathy, and increased depression 
and suicidality [11–13]. The popular press and medical com
munities have described social media “challenges” that cause 
youth to engage in unsafe or disruptive activities and post 
photos or videos online as proof of completion [13,14]. 
These challenges encourage behaviors such as binge drink
ing and driving-related stunts, such as the “car surfing” chal
lenge, and causing bodily harm to themselves or others, 
including the “salt and ice,” “fire,” “hot water,” and “skull 
breaker” challenges [15–17]. A subset of these posts involve 
youth misusing substances via ingesting medications, foods, 
or household products.

Illuminating potential connections between social media 
trends and medical consequences may enhance our 
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understanding of the real-world effects of social media on 
youth. To date, a relationship has not been established 
between youth substance ingestions and specific social 
media trends. Our study identified times of peak Google 
Trend searches for social media challenges regarding inges
tion of potentially harmful substances and examined whether 
these searches corresponded temporally with increased 
United States (US) poison centers consults for ingestions of 
these substances in persons aged 6–19.

Methods

We identified a priori four ingestion “challenges” that were 
popular on social media platforms in the US within the past 
several years: BenadrylVR (diphenhydramine), Tide PODSVR 

(laundry detergent pods), cinnamon, and nutmeg. These 
challenges were chosen based on their frequency in the 
medical literature (such as case reports) [18–21], the abun
dance of media coverage related to them, and previously 
identified general trends regarding the ingestion of these 
substances. The “BenadrylVR challenge” encouraged viewers 
to take large doses of diphenhydramine to induce hallucina
tions. The “Tide PODVR challenge” dared individuals to put a 
laundry detergent pod in their mouth and bite down on it. 
The “nutmeg challenge” encouraged viewers to consume 
two tablespoons of ground nutmeg mixed in water to pro
duce a hallucinogenic high. The “cinnamon challenge” dared 
individuals to eat a spoonful of cinnamon in less than 60 s 
without drinking anything.

To identify the peak in US web search trends, we used 
Google Trends (https://www.google.com/trends) and 
searched for the following terms from 2004 to 2021: 
“BenadrylVR challenge,” “Tide PODVR challenge,” “cinnamon 
challenge,” and “nutmeg challenge.” We identified search 
peaks and repeated the Google Trends searches within a 
more granular time frame (3 months pre- and post-peak), 
then extracted ingestion data for each substance from the 
NPDS for 3 months before and 3 months after the peak 
search time. For this analysis, we limited our analysis to 
ingestions of a single substance.

The NPDS compiles information from each certified 
regional poison center in the US. Initial data are collected by 
specialists at each center and entered into regional data
bases in real time using uniform definitions for clinical 
effects, therapies, and outcomes. America’s Poison Centers 
maintains all data as deidentified case numbers in an elec
tronic database. Our study population included all consults 
regarding ingestions patients six through 19 years, from 2000 
to 2020. Laundry pods were the defined coding nomencla
ture, although the internet challenge included the brand 
Tide PODSVR . The analysis included consults that were coded 
for each of three reasons: “Intentional - suspected suicide,” 
“Intentional - misuse,” and “Intentional - abuse.” Coding is 
based on the NPDS coding user manual definitions and on 
the judgment of specialists in poisons information after dis
cussion with the calling party to determine the likely reason 
for the ingestion. “Intentional-suspected suicide” is defined 
as an exposure resulting from the use of a substance for 

self-harm reasons. “Intentional-misuse” is an exposure result
ing from the intentional, improper, or incorrect use of a sub
stance for reasons other than label indications for other than 
the pursuit of a psychotropic effect. “Intentional-abuse” is 
defined as an exposure resulting from the intentional 
improper use of a substance where the patient is attempting 
to gain a high or other psychotropic effect, including recre
ational use of a substance for any effect. Data variables 
included age, gender, route of ingestion, the reason for 
ingestion, clinical outcome, and substance(s) ingested. 
Clinical outcome was coded using a priori definitions from 
the NPDS coding manual, divided into no effect, minor 
effect, moderate effect, major effect, or death (Supplemental 
Table 1). Further definitions for each clinical outcome can be 
found in the NPDS coding manual version 3.1 [22]. Our insti
tutional review board deemed this study exempt from 
informed consent as it uses deidentified data.

Results

There were 2,169 individuals in this analysis, with 1,640 
(75.6%) female, 525 (24.2%) male and four (0.2%) unknown. 
Overall misuse/abuse numbers were similar for laundry pods 
(n¼ 76) and cinnamon (n¼ 71), with fewer nutmeg inges
tions (n¼ 38) and over threefold-greater diphenhydramine 
ingestions (n¼ 266). Greater proportions of males misused or 
abused laundry pods (56%) and cinnamon (50.7%), whereas 
greater proportions of females misused or abused diphen
hydramine (51.1%) and nutmeg (71.1%). Laundry pod inges
tions increased from pre- to post-search trends spike among 
males (25–56.5% of ingestions), whereas the proportion of 
laundry pod ingestions decreased among females (75– 
43.5%). Among suspected suicidal ingestions, there were 
lower numbers (laundry pods n¼ 13, cinnamon n¼ 1, and 
nutmeg n¼ 6), except for diphenhydramine (n¼ 1,609). 
There were higher proportions of females for all substances 
for suspected suicidal ingestions (laundry pods 53.9%, cinna
mon 100%, diphenhydramine 82.5%, and nutmeg 66.7%). 
The majority of ingestions were in the 13–15 age category 
and occurred at the individual’s residence. Of all ingestions 
together, 377 (17.4%) had no effect, 676 (31.2%) had a minor 
effect, 979 (45.1%) had a moderate effect, 137 (6.3%) had a 
major effect, and none resulted in death. Of the major 
effects, there were three cases of respiratory arrest and 44 
patients who were intubated and ventilated. There were 
increased ingestions within 3 months of peak internet 
searches for ingestion challenges for all substances (Table 1).

The majority of single-substance ingestions were misuse/ 
abuse of diphenhydramine (n¼ 266) or suspected suicidal 
ingestions of diphenhydramine (n¼ 1,698). Among misuse/ 
abuse ingestions, 48 (18.1%) were categorized as no effect, 
79 (29.7%) as minor, 129 (48.5%) as moderate and 10 (3.8%) 
as major. Among suicidal ingestions, 260 (15.3%) had no 
effect, 493 (29%) had a minor effect, 821 (48.4%) had a mod
erate effect, and 124 (7.3%) had a major effect (Table 1). In 
the 3 months prior to peak searches, average diphenhydra
mine ingestions for abuse/misuse were 32 cases per month. 
The increase in total ingestions comparing the average 
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monthly number in the 3 months prior to peak Google 
Trend searches with the average monthly number at the 
time of peak Google Trends searches was 43.8% or a 1.4-fold 
increase (Supplemental Table 2).

Among laundry pod ingestions, 76 cases were misuse/abuse, 
and 13 were suicidal ingestions. Among misuse/abuse inges
tions, 38 (50%) had no effect, 32 (42.1%) had a minor effect, six 
(7.9%) had a moderate effect, and none were categorized as 
having a major effect. Among suicidal ingestions, five (38.5%) 
had no effect, seven (53.9%) had a minor effect, one (7.8%) had 
a moderate effect, and none had a major effect. The increase in 
total ingestions comparing the average monthly number in the 
3 months prior to peak search with the average monthly num
ber at the time of peak searches was 3,200% or a 33-fold 
increase (Supplemental Table 2).

Cinnamon ingestions included 71 misuse/abuse cases and 
one suicidal ingestion. Most misuse/abuse ingestions had no 
effect (n¼ 21; 29.6%) or a minor effect (n¼ 41; 57.8%); a 
smaller proportion had a moderate effect (n¼ 8; 11.3%) or 
major effect (n¼ 1; 1.4%). One suicidal ingestion had a minor 
effect. For abuse/misuse cases, the average number of inges
tions increased from 6.6 cases per month for the 3 months 
prior to peak searches to 31 cases per month, a 367% or 
near 4.7-fold increase (Supplemental Table 2). The cinnamon 
ingestion with suspected suicidal intent occurred 2 months 
after peak Google Trend searches (Table 1).

There were 38 cases of misuse/abuse nutmeg ingestions 
and six suspected suicidal ingestions. Among misuse/abuse 
ingestions, 5 (13.2%) had no effect, 20 (52.6%) minor, 11 
(29%) moderate, and two (5.3%) major. Among suicidal 
ingestions, none had no effect, while three (50%) had minor 

effects, three (50%) had moderate, and none had major 
effects (Table 1). In the 3 months prior to peak Google Trend 
searches, there was an average of two nutmeg ingestions for 
abuse/misuse. The increase in total ingestions comparing 
average monthly number in the 3 months prior to peak 
Google Trend searches with the average monthly number at 
the time of peak Google Trend searches was 885.7%, a 9.9- 
fold increase (Supplemental Table 2).

For all substances, Google Search Trends scores were plot
ted for 3 months before and 3 months after the peak search 
time (Figure 1). There were ingestion peaks corresponding 
with the time of peak Google Trend searches for all ingestion 
challenges (Figure 2). There were delayed suicidal ingestion 
peaks except for nutmeg, which initially peaked at the time 
of the peak Google Trend searches, and peaked again 3 
months later (Figure 2).

Geographically, a greater percentage of total ingestions 
were reported in the South US for all substances (39.5%); 
this was also reflected across single-substance ingestions. 
The Northeast US had the lowest percentage of ingestions 
overall (11.4%). However, the Midwest US had the highest 
rate of ingestions per 1,000,000 children ages 6–19 years in 
the population (40.37, compared to 36.47 for the West US, 
35.89 for the South US, and 24.90 for the Northeast US) 
(Supplemental Table 3).

Discussion

The impact of social media use on adolescents’ mental 
health is a complex issue, with research identifying both the 
benefits and risks of youth social media use. One mechanism 

Figure 1. Google Trends searches for ingestion challenges over time.
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for benefits and risks may be through a contagion effect, 
which has been identified as an essential influence in adoles
cent social development and a factor in self-harming behav
iors [23–25]. This study helps substantiate the potential risk 
of social media use by teens regarding risk-taking behavior, 
specifically ingestions following social media challenges. 
While there have been articles in the press and warnings in 

the medical community [26] about these trends, this is the 
first study to our knowledge to show an increase in nation
ally reported ingestions temporally associated with an uptick 
in the online presence of their corresponding “challenges.” 
Of note, the age group of 10–12 years old had the largest 
increase in ingestions from pre- to post-Google Trends 
search peaks compared to other age groups. Many important 

Figure 2. Number of reported ingestions for abuse/misuse and suicidal purposes from 3 months before to 3 months after peak Google Trends searches for inges
tion challenges.
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developmental changes occur in these years; this may 
include increased access to social media, with the average 
age at which children get their first cell phone recently cited 
as 11.6 years [27]. However, more research is needed to 
understand the factors which may influence these observed 
trends. Our study also identified regional trends in inges
tions, with the Midwest having the highest overall rate and 
the Northeast having the lowest rate. Further research is also 
needed to understand these trends.

Diphenhydramine has significant health risks in suprather
apeutic doses. We show an increased number of ingestions 
following the Google Trends search peak related to the 
BenadrylVR challenge, beyond what was expected by underly
ing NPDS trends. There is less robust research about the 
medical consequences of laundry pod, cinnamon, and nut
meg ingestions; however, we show that these ingestions 
resulted in significant medical sequelae among dozens of 
youth. While no deaths resulted from these ingestions, even 
minor or moderate medical effects may result in far-reaching 
disruptions to the lives of children and families, as well as 
substantial healthcare costs.

Our study found that overall recreational ingestions 
peaked earlier than suicidal ingestions, suggesting that there 
may be a delayed effect, with recreational abuse of a sub
stance being followed by the use of the substance with sui
cidal intent. This provides a window for outreach to youth 
and parents around the risks of substances for particular 
challenges, as well as increasing safety measures around 
these substances.

As children and adolescents seek increased independence 
from parents or caregivers, they are more likely to engage in 
impulsive, risk-taking behaviors. Parents, educators, and 
physicians should be aware of potential risks of social media 
use in youth, discuss these risks with youth, and encourage 
safe engagement with social media. Parents should consider 
monitoring their child’s social media use and should lock up 
all medications, including over-the-counter/nonpresciption 
medicines, to reduce the risk of impulsive ingestions.

Limitations

Limitations of this study include its retrospective study 
design and observational nature, which does not establish a 
causal effect. All data are a result of self-reporting of the 
exposures, which may lead to a reporting bias. We could not 
confirm that a true ingestion occurred, the substance 
ingested, or the actual amount of the substance. 
Additionally, it is possible that not all the information, such 
as therapies and clinical effects, were recorded in their entir
ety, although critical events such as intubation, ventilation, 
dialysis, other resuscitative measures, and fatality are usually 
reported correctly. However, no individual case reports or 
electronic health records were available to review, and we 
could not review data for errors or miscoding. America’s 
Poison Centers maintains the NPDS, which houses only de- 
identified case records managed by US poison centers. 
National Poison Data System data do not reflect the total 
incidence of exposures to a particular substance as additional 

exposures may go unreported to poison centers. Exposures 
do not necessarily represent a poisoning or overdose. 
Neither America’s Poison Centers nor the individual regional 
poison center can completely verify the accuracy of every 
report.

Our study used Google Trends to search for ingestion 
trends. Google may capture general interest in a topic but is 
not the only search engine and likely underestimates the 
true incidence of social media posts.

Conclusions

Our study reports on increased ingestions of four substances 
reported to US poison centers in the 3 months surrounding 
peaks in Google Trends searches for social media ingestion 
challenges. Recently, public awareness has increased regard
ing mental health concerns among youth, the potential haz
ards of adolescent social medial use, and the responsibility 
of social media platforms and public agencies in regulating 
and monitoring this use. Our study suggests one area of risk 
for adolescents and a significant potential target for preven
tion, monitoring, and treatment efforts.
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