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Senior Honors Project Reflection Essay
Molly Brennan
The development of my Senior Honors Project has been both a trying and tremendously
rewarding experience. Over the course of this project, I have been able to investigate a topic that
is near and dear to my heart, and to create a product that I hope will impact many nurses and
patients in the future. My Senior Honors Project is focused on the nursing implications of bath
salts abuse. The management of bath salts abuse has been both a challenge and a gray area within
the healthcare system in recent years, and has affected me directly within my practice.
During December of 2011, while working as an Emergency Medical Technician in
northern Virginia, I was dispatched on a call that opened my eyes to the challenges presented by
drugs of abuse. In 30-degree weather, I found my patient naked in the middle of a busy highway
intersection, crawling on all fours, growling at passing vehicles. Her words were
incomprehensible, and she was extremely combative towards myself, my crew, and the law
enforcement personnel on scene. This woman’s skin was also notably hot to the touch. Upon our
arrival at the nearest Emergency Department, I noted a visible deflation in the department staff’s
demeanor. I observed a lack of clarity among the staff about how to care for this woman, or what
could possibly be wrong with her. Upon leaving the department, the patient was in restraints,
accompanied by two security officers, and was still thrashing about and growling. Although I
have wondered since that day, I will never know what happened to her.
Three months later, while completing my Mental Health Nursing clinical rotation at
Rockingham Memorial Hospital, I had the privilege of sitting in on a continuing education
presentation for hospital nurses and physicians. The presentation was given by representatives of
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a local agency, which specializes in the rehabilitation of bath salts abuse patients. During this
presentation, I had a bit of an “aha” moment. Although I of course could not be sure, I felt that I
could finally understand what had happened to my growling, naked patient three months earlier.
I was immediately interested in this topic, and the dangers of this drug to an individual’s physical
and mental health. Conveniently, this occurred at about the time I was trying to develop an idea
for my Senior Honor’s Thesis.
In May of 2013, I submitted my Senior Honor’s Project Proposal, with the full intention
of completing a systematic review of the literature. This review was anticipated to cover the
acute, chronic, and community health implications of bath salts abuse for nurses. I realized
quickly when beginning my research that all three topics would be far too much information for
one well-written review to cover. For this reason, I decided to narrow my research to focus on
the acute implications of bath salts abuse. I continued in this research throughout the fall of 2013,
scouring research databases, and developing the bones of my paper and the point I would be
trying to make.
During the early spring of this year, my plans for the project changed dramatically. The
development of my paper was lacking, as well as my motivation. I found myself toying with the
idea of withdrawing from Honors 499C, as I felt that I did not have adequate time to put into the
development of a quality research paper. However, my faculty advisor and the Nursing Honor’s
Liaison presented me with other options regarding the final product of my project. Although
discontinuing the project was on my mind, I had invested so much of my time and heart into
research and the initial development of my paper that I was eager to learn of other options. I
ultimately chose to transform my original plan for a systematic literature review into a learning
tool and curriculum for Emergency Department nurses. This tool would take the shape of an
4

informative pamphlet, accompanied by a PowerPoint presentation to supplement learning. The
learning materials that I have created are based on the information I obtained and collaborated
through extensive research. My goal is to distribute my materials to local Emergency Department
clinical educators in the coming weeks, and for these tools to aid them in teaching their nurses
about the implications of bath salts abuse on their practice. I also will be presenting my
materials to the nurses at Arbor House, a crisis intervention program for psychiatric illness
patients.
Although the number of bath salts abuse cases is on the decline, the problem persists that
Emergency Department staff members of many hospitals are unknowledgeable about the
presentation and recommended care of these patients. Media coverage of cases of bath salts
abuse appears far less often than it has in recent years, however patients continue to present to
Emergency Departments and other clinical facilities for this problem. Nurses are in need of an
understanding of how to care for these patients, and I am excited to be able to provide this
learning tool to even a small fraction of them.
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Bath Salts Abuse (BSA)
Molly Brennan
James Madison University School of Nursing
Class of May, 2014
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What are ‘Bath Salts’?
• A drug comprised of a mixture of man-made
“synthetic cathinones” as well as a multitude of
other chemicals.
• The most common synthetic cathinones found in
bath salts are mephedrone and
methylenedioxypyrovalerone (MDPV).
• These chemicals are similar in makeup to MDMA,
Ecstasy, and amphetamines.
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What are ‘Bath Salts’?
• Stimulate release of norepinepherine, serotonin, and
dopamine, as well as block reuptake
• Alter the characteristics of serotonin
• Cause psychoactive effects
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What are ‘Bath Salts’?
• Produce a stimulant effect - similar to a combination
of LSD, cocaine, and heroine

• Have a lasting effect on the body and the brain,
unlike LSD, cocaine, or heroine
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History of ‘Bath Salts’
Production
• Synthetic cathinones are derived from the properties
of khat, a naturally occurring stimulant
• Leaves of khat plant are chewed customarily in
Eastern Africa and the Arabian Penninsula
• Production originated in Israel, where cathinone
“Hagigat” first appeared in the early 2000s
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History of ‘Bath Salts’ Use
• First evidence of usage in the U.S. in 2007
• First clinical reports of synthetic cathinone use as
drugs of abuse appeared in 2008, with a dramatic
increase in 2009
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Legality of ‘Bath Salts’
• Orignially legal and marketed as “safe”

• By April 2011, all states within the U.S. placed a ban on
bath salts use and sale
• In July 2012, President Obama signed a bill that banned
bath salts and all derivatives of bath salts
• Even so, bath salts are still available throughout the U.S.,
Europe, and the Internet
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Trends of ‘Bath Salt’ Use
• Originally were sold legally in head shops, smoke shops,
and gas stations under the names “bath salts”, “plant
food”, and others

• Common street names include Super Coke, Ivory Wave,
White Lightning, and others
• Sold in small packages labeled “not for human
consumption” which contain a fine white or off-white
powder
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Trends of ‘Bath Salt’ Use
• In 2009, U.S. Poison Control Centers received no calls
about bath salts intoxication
•

In 2010, there were 304 calls across the country

•

In 2011, this number increased to 6,138

•

The number of calls decreased from 2011 to 2012 with the
enactment of legislation

(The number of calls to Poison Control is only an indication of use patterns,
and does not necessarily represent the total number of cases of use)
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Trends of ‘Bath Salt’ Use
• Typical user is male between ages of 20-29 with history of
substance abuse or psychological illness
• Accidental intoxication in children under the age of 12,
16% of these were life-threatening
• Neonatal withdrawal reported in the infants of women
who consumed the drug while pregnant

Slide 11

Trends of ‘Bath Salt’ Use
• Bath salts are often used with other drugs (tobacco,
alcohol, cannabis, cocaine) complicating effects and
diagnosis

• Users report drug to be “addictive” despite reports of
unwanted effects
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Routes of Administration
• Insufflation (“snorting”)
• IV injection
• IM injection

• Ingestion
• Rectal

• In a study of 35 cases of BSA evaluated by the Michigan
Department of Community Health, there was no
correlation between route of administration and the
severity of resulting illness
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Signs and Symptoms (S/S) of
BSA
Psychological S/S

Physiological S/S

•

Paranoia

•

Sweating

•

Tachypnea

•

Insomnia

•

SOB

•

Palpitations

•

Hallucinations

•

Muscle Spasms

•

Dry Mouth

•

Memory Loss

•

Dizziness/Vertigo

•

Nausea/Vomiting

•

Delusions

•

Blurred Vision

•

Hypertension

•

Fear of nonexistent threats to
self

•

Headache

•

Combativeness

•

Chest Pains

•

Hyperthermia

•

Severe Agitation
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Diagnosis of BSA
• Suspect BSA if previous signs are present, and
history includes substance abuse

• Diagnosis of relies on ruling out other possible
causes of signs and symptoms (differential
diagnoses)
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Diagnosis of BSA
• Standard drug screens cannot detect bath salts
• Although tests have been developed for the detection
of MDPV and mephedrone, very few labs have them
• Tests are very expensive, and not available to most
U.S. hospitals

• Physicians must rely on absence of differential
diagnoses to diagnose BSA
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Possible Differential
Diagnoses
• Delirium
• Infection

• Psychiatric Illness
• Traumatic Brain Injury
• Electrolyte Imbalance
• Metabolic Disorders
• Endocrine Disorders
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Treatment of BSA
• Largely supportive and guided by symptoms and
complications
• Assessment of cardiac injury is imperative (troponin, CK)

• Benzodiazepines recommended for treatment of psychotic
symptoms
• N-Acetylcysteine has been used to minimize hepatic
damage - further evaluation of indication needed
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Serious Complications of BSA
• Excited Delirium
• “an agitated delirium with skeletal muscle damage
proceeding in some cases to renal failure and death.” –
Penders et. al
• Delirium, severe agitation, and physiological excitation
which develops over a short period of time

• Associated with drug use and psychiatric illness
• Has been noted in cocaine use with fatal effects
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Serious Complications of BSA
• Compartment Syndrome
• Has been noted in at least three cases

• One case of compartment syndrome of the back
muscles which is extremely rare
• No apparent link to route of administration
• No other precipitating factors
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Serious Complications of BSA
• Necrotizing Fasciitis
• One case noted of rapidly progressing necrotizing
faciitis associated with IM injection
• Presented originally as cellulitis, rapidly deteriorated
• This patient lost her entire arm, and part of her
abdominal and chest wall
• A risk with all injectable drugs, often difficult to
diagnose
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Serious Complications of BSA
• Disseminated Intravascular Coagulation (DIC)
• At least four documented cases of confirmed DIC
resulting from bath salts abuse.
• No apparent link to route of administration
• Two cases resulted in death, confirmed by the medical
examiner to be “death by toxic effects of MDPV”
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Serious Complications of BSA
• Rhabdomyolysis
• Breakdown of muscle tissue releases myoglobin into blood,
which is toxic to the kidneys
• Causes decreased urine output, dark red urine, general
weakness, and muscle aching
• Serum creatine phosphokinase (CPK) level will be elevated
• Normal range: 10-120 mcg/L

• Found in numerous case reports of BSA. Some patients have
recovered on dialysis, others have died
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Serious Complications of BSA
• Persistent psychosis and hallucinations
• Last up to years after use, in some cases not yet resolved

• Some of these users have been first-time users, while
others had used the drug multiple times
• Electroconvulsive therapy used in one case, led to
improvement
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Serious Complications of BSA
• Multiorgan Failure
• Renal and hepatic failure noted in multiple case reports

• Respiratory failure has been reported
• Organ system failures may be due to hyperthermia (up
to 109oF) and agitation, or the effects of the drug itself
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Nursing Implications of BSA
• Continued education by nurses is vitally important
to staying up to date on these drugs and others
• Bath salts are only one of a multitude of new “designer
drugs” available to users that are not well known in
healthcare
• Continuing education and research keeps nurses up to
date on current risks and issues affecting their patients
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Nursing Implications of BSA
• Ensure safety of self and staff
• These individuals can be highly aggressive and exhibit
brute strength
• Security personnel whenever possible
• Very difficult, if not impossible to “talk down” these
individuals

Slide 27

Nursing Implications of BSA
• Thorough initial and ongoing assessment is key to the
patient’s survival
• Evidence of route of administration
• Track marks, irritated nasal passages, needle marks

• Assess for cardiac, renal, hepatic, respiratory, musculoskeletal,
and psychological complications
• Assess for changes in mental status and vital signs

14

Slide 28

Nursing Implications of BSA
• Be aware of the patient’s risk for harm to self and
others
• One to one monitoring
• Security personnel
• Restraints
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Nursing Implications of BSA
• Obtain detailed history of substance abuse from the
patient/family
• History of Bath Salts use
• History of other drug use
• Were other drugs used simultaneously?
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Nursing Implications of BSA
• If restraints needed – reassess per protocol to
minimize risk of complications

• Due to musculoskeletal complications associated
with excited delirium, restraints may increase risk
of death in BSA patients
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Nursing Implications of BSA
• Patient education
• Educate about the dangers of these drugs
• Educate about addictive properties and deadly
complications

Slide 32
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Evaluation of Learning Questions for use by Clinical Educators

1) What characteristics define the typical user of bath salts?

2) What routes of administration are used for bath salts?

3) What are the two most common synthetic cathinones found in bath salts?

4) What are some psychological symptoms of bath salts intoxication?

5) What are some physical symptoms of bath salts intoxication?

6) What are possible serious complications of bath salt intoxication?

7) How is bath salts intoxication treated?

8) What is the most important consideration for nurses with regards to BSA?

18

Answers to Evaluation of Learning Questions
1) Age 20-29
Male
History of substance abuse
History of psychiatric illness
2) IM/IV injection
Insufflation
Ingestion
Rectal
3) Mephedrone
MDPV
4) Delirium
Hallucinations
Paranoia
Severe Agitation
Combativeness
Fear of nonexistent threats to self
5) Hyperthermia
Hypertension
Tachycardia
Tachypnea
Sweating
Shortness of Breath
Dry Mouth
Nausea/Vomiting
Chest Pains/Palpitations
Headache
6) Cardiac injury
Kidney injury
Liver injury
Compartment syndrome
Necrotizing fasciitis
DIC
7) Treatment is supportive
Benzodiazepines are recommended for psychotic symptoms
8) The safety of self and staff!

19

References:
Antoniou, T., & Juurlink, D. N. (2012). "Bath salts". CMAJ: Canadian Medical Association
Journal, 184(15), 1713-1713. doi:10.1503/cmaj.121017
Beaman, J., & Hayes, E. E. (2013). Synthetic cathinones: Signs, symptoms, and treatment.
Psychiatric Times, 30(6), 19-19. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2012232496&site=ehostlive&scope=site
Blum, K., Foster Olive, M. W., Febo, M., Borsten, J., Giordano, J., Gold, M. S. (2013).
Hypothesizing that designer drugs containing cathinones ("bath salts") have profound neuroinflammatory effects and dangerous neurotoxic response following human consumption.
Medical Hypotheses, 81(3), 450-455. doi:10.1016/j.mehy.2013.06.007
Borek, H. A., & Holstege, C. P. (2012). Hyperthermia and multiorgan failure after abuse of "bath
salts" containing 3,4-methylenedioxypyrovalerone. Annals of Emergency Medicine, 60(1),
103-105. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2011592817&site=ehostlive&scope=site
Carbone, P. N., Carbone, D. L., Carstairs, S. D., & Luzi, S. A. (2013). Sudden cardiac death
associated with methylone use. American Journal of Forensic Medicine & Pathology, 34(1),
26-28. doi:10.1097/PAF.0b013e31827ab5da
Coppola, M., & Mondola, R. (2012). Synthetic cathinones: Chemistry, pharmacology and
toxicology of a new class of designer drugs of abuse marketed as “bath salts” or “plant
food”. Toxicology Letters, 211(2), 144-149.
doi:http://dx.doi.org/10.1016/j.toxlet.2012.03.009
De Felice, L. J., Glennon, R. A., & Negus, S. S. Synthetic cathinones: Chemical phylogeny,
physiology, and neuropharmacology. Life Sciences, (0)
doi:http://dx.doi.org/10.1016/j.lfs.2013.10.029
Dybdal-Hargreaves, N. F., Holder, N. D., Ottoson, P. E., Sweeney, M. D., & Williams, T.
(2013). Mephedrone: Public health risk, mechanisms of action, and behavioral effects.
European Journal of Pharmacology, 714(1–3), 32-40.
doi:http://dx.doi.org/10.1016/j.ejphar.2013.05.024
Emergency department visits after use of a drug sold as "bath salts" --- michigan, november 13,
2010--march 31, 2011. (2011). MMWR: Morbidity & Mortality Weekly Report, 60(19), 624627. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2011063571&site=ehostlive&scope=site

20

German, C. L., Fleckenstein, A. E., & Hanson, G. R. Bath salts and synthetic cathinones: An
emerging designer drug phenomenon. Life Sciences, (0)
doi:http://dx.doi.org/10.1016/j.lfs.2013.07.023
Gershman, J. A., & Fass, A. D. (2012). Synthetic cathinones ('bath salts'): Legal and health care
challenges. P&T: Journal for Formulary Management, 37(10), 571. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2011780079&site=ehostlive&scope=site
Gunderson, E., W., Kirkpatrick, M., G., Willing, L., M., & Holstege, C., P. (2013). Intranasal
substituted cathinone "bath salts" psychosis potentially exacerbated by diphenhydramine.
Journal of Addiction Medicine, 7(3), 163-168. doi:10.1097/ADM.0b013e31829084d5
Imam, S. F., Patel, H., Mahmoud, M., Prakash, N. A., King, M. S., & Fremont, R. D. (2013).
Bath salts intoxication: A case series. The Journal of Emergency Medicine, 45(3), 361-365.
doi:http://dx.doi.org/10.1016/j.jemermed.2013.04.017
Jordan, J. T., & Harrison, B. E. (2013). Bath salts ingestion: Diagnosis and treatment of
substance-induced disorders. The Journal for Nurse Practitioners, 9(7), 403-410.
doi:http://dx.doi.org/10.1016/j.nurpra.2013.04.018
Kesha, K., Boggs, C. L., Ripple, M. G., Allan, C. H., Levine, B., Jufer-Phipps, R., Fowler, D. R.
(2013). Methylenedioxypyrovalerone ('bath salts'),related death: Case report and review of
the literature. Journal of Forensic Sciences (Wiley-Blackwell), 58(6), 1654-1659.
doi:10.1111/1556-4029.12202
L. (2012). "Bath salts" and "herbal incense": Legal highs--medical lows. Psychiatric Times,
29(7), 12-13. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2011629883&site=ehostlive&scope=site
Lajoie, T. M., & Rich, A. (2012). "Bath salts": A new drug epidemic-a case report. American
Journal on Addictions, 21(6), 572-573. doi:10.1111/j.1521-0391.2012.00286.x
Levine, M., Levitan, R., & Skolnik, A. (2013). Compartment syndrome after “Bath salts” use: A
case series. Annals of Emergency Medicine, 61(4), 480-483.
doi:http://dx.doi.org/10.1016/j.annemergmed.2012.11.021
Lindsay, L., & White, M. L. (2012). Herbal marijuana alternatives and bath Salts—“Barely
legal” toxic highs. Clinical Pediatric Emergency Medicine, 13(4), 283-291.
doi:http://dx.doi.org/10.1016/j.cpem.2012.09.001
Mangewala, V., Sarwar, S. R., & Singh, T. (2013). Bath salts-induced psychosis: A case report.
Innovations in Clinical Neuroscience, 10(2), 10-11. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2012043618&site=ehostlive&scope=site
21

McGraw, M., & McGraw, L. (2012). Bath salts: Not as harmless as they sound. JEN: Journal of
Emergency Nursing, 38(6), 582-588. doi:10.1016/j.jen.2012.07.025
Miotto, K., Striebel, J., Cho, A. K., & Wang, C. (2013). Clinical and pharmacological aspects of
bath salt use: A review of the literature and case reports. Drug & Alcohol Dependence,
132(1-2), 1-12. doi:10.1016/j.drugalcdep.2013.06.016
Olives, T. D., Orozco, B. S., & Stellpflug, S. J. (2012). Bath salts: The ivory wave of trouble.
Western Journal of Emergency Medicine, 13(1), 58-62. doi:10.5811/westjem.2011.6.6782
Penders, T. M. (2012). How to recognize a patient who's high on "bath salts". Journal of Family
Practice, 61(4), 210-212. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=pbh&AN=75167475&site=ehostlive&scope=site
Penders, T. M., & Gestring, R. (2011). Hallucinatory delirium following use of MDPV: “Bath
salts”. General Hospital Psychiatry, 33(5), 525-526.
doi:http://dx.doi.org/10.1016/j.genhosppsych.2011.05.014
Penders, T. M., Gestring, R. E., & Vilensky, D. A. (2012). Excited delirium following use of
synthetic cathinones (bath salts). General Hospital Psychiatry, 34(6), 647-650.
doi:10.1016/j.genhosppsych.2012.06.005
Ross, E. A., Reisfield, G. M., Watson, M. C., Chronister, C. W., & Goldberger, B. A. (2012).
Psychoactive "bath salts" intoxication with methylenedioxypyrovalerone. American Journal
of Medicine, 125(9), 854-858. doi:10.1016/j.amjmed.2012.02.019
Russo, R., Marks, N., Morris, K., King, H., Gelvin, A., & Rooney, R. (2012). Life-threatening
necrotizing fasciitis due to 'bath salts' injection. Orthopedics, 35(1), 75-75.
doi:10.3928/01477447-20111122-36
Saha, S., Deanne Wilson, J., & Adger Rj., Hoover. (2012). K2, spice, and bath salts drugs of
abuse commercially available. Contemporary Pediatrics, 29(10), 22-28. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=2011712872&site=ehostlive&scope=site
Sivagnanam, K., Chaudari, D., Lopez, P., Sutherland, M. E., & Ramu, V. K. (2013). "Bath salts"
induced severe reversible cardiomyopathy. The American Journal of Case Reports, 14, 288291. doi:10.12659/AJCR.889381
Spiller, H. A., Ryan, M. L., Weston, R. G., & Jansen, J. (2011). Clinical experience with and
analytical confirmation of ''bath salts'' and ''legal highs'' (synthetic cathinones) in the united
states. Clinical Toxicology (15563650), 49(6), 499-505. doi:10.3109/15563650.2011.590812
Warrick, B. J., Hill, M., Hekman, K., Christensen, R., Goetz, R., Casavant, M. J., Smolinske, S.
(2013). A 9-state analysis of designer stimulant, "bath salt," hospital visits reported to
22

poison control centers. Annals of Emergency Medicine, 62(3), 244-251.
doi:10.1016/j.annemergmed.2012.12.017
Wieland, D. M., Halter, M. J., & Levine, C. (2012). Bath salts: They are not what you think.
Journal of Psychosocial Nursing & Mental Health Services, 50(2), 17-21.
doi:10.3928/02793695-20120120-01
Woo, T., Moser, & Hanley, J. R. (2013). “How high do they look?”: Identification and treatment
of common ingestions in adolescents. Journal of Pediatric Healthcare, 27(2), 135-144.
doi:10.1016/j.pedhc.2012.12.002
Wood, K. E. (2013). Exposure to bath salts and synthetic tetrahydrocannabinol from 2009 to
2012 in the united states. Journal of Pediatrics, 163(1), 213-216.
doi:10.1016/j.jpeds.2012.12.056
Young, A. C., Schwarz, E. S., Velez, L. I., & Gardner, M. (2013). Two cases of disseminated
intravascular coagulation due to "bath salts" resulting in fatalities, with laboratory
confirmation. American Journal of Emergency Medicine, 31(2), 445.e3-5.
doi:10.1016/j.ajem.2012.05.032

23

