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Introduction: Benzodiazepine tapering and cessation has been associated with diverse
symptom constellations of varying duration. Although described in the literature decades ago,
the mechanistic underpinnings of enduring symptoms that can last months or years have not

yet been elucidated.

Objective: This secondary analysis of the results from an Internet survey sought to better
understand the acute and protracted withdrawal symptoms associated with benzodiazepine

use and discontinuation.

Methods: An online survey (n = 1207) was used to gather information about benzodiazepine
use, including withdrawal syndrome and protracted symptoms.

Results: The mean number of withdrawal symptoms reported by a respondent in this

survey was 15 out of 23 symptoms. Six percent of respondents reported having all 23

listed symptoms. A cluster of least-frequently reported symptoms (whole-body trembling,
hallucinations, seizures) were also the symptoms most frequently reported as lasting only
days or weeks, that is, short-duration symptoms. Symptoms of nervousness/anxiety/fear,
sleep disturbances, low energy, and difficulty focusing/distractedness were experienced

by the majority of respondents (=85%) and, along with memory loss, were the symptoms

of longest duration. Prolonged symptoms of anxiety and insomnia occurred in many who
have discontinued benzodiazepines, including over 50% who were not originally prescribed
benzodiazepines for that indication. It remains unclear if these symptoms might be caused by
neuroadaptive and/or neurotoxic changes induced by benzodiazepine exposure. In this way,
benzodiazepine withdrawal may have acute and long-term symptoms attributable to different
underlying mechanisms, which is the case with alcohol withdrawal.

Conclusions: These findings tentatively support the notion that symptoms which are acute but
transient during benzodiazepine tapering and discontinuation may be distinct in their nature
and duration from the enduring symptoms experienced by many benzodiazepine users.
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Introduction

Discontinuation of benzodiazepine use, whether
accomplished by abrupt cessation or tapering the
dose over time, has been associated with diverse
symptom constellations of varying duration
described in the literature.! In 1982, MacKinnon
and Parker remarked that while benzodiazepine
withdrawal syndrome was more likely to occur in

those taking higher doses of benzodiazepines for
longer periods of time, they commented that these
symptoms were sometimes observed in people
who took even brief courses at recommended dos-
ages.? Common clinical belief has held that ben-
zodiazepine withdrawal is relatively short lived,3*
and can be effectively treated with pharmacologi-
cally similar medication.> However, Ashton%’
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described clinical experiences with what she called
‘protracted withdrawal symptoms’, which some-
times lasted for years after benzodiazepines were
fully discontinued. Prolonged benzodiazepine
withdrawal syndrome was described in 1990 and
reported to be a distinct and iatrogenic condition
and not an affective disturbance.?

These protracted symptoms have not been well
studied, and they may be the result of changes in
brain function.” While acute withdrawal occurs in
the immediate period following drug discontinua-
tion and is well documented in the literature,*°
long-term symptoms have not been as well
described.!® In September 2020, the Food and
Drug Administration (FDA) updated its ‘boxed
warning’ on benzodiazepine labeling to include
the risks of benzodiazepine abuse, misuse, addic-
tion, physical dependence, and withdrawal reac-
tions; this warning applied to all medications in
the class.!! The updated labeling described pro-
tracted withdrawal symptoms that can last 12
months or more. Furthermore, the new labeling
recommends that a gradual taper be used if the
drug is to be discontinued but does not provide
more specific guidance.11:12

The aim of this study was to perform a secondary
analysis of the results from an Internet survey of
1207 benzodiazepine users to determine the rela-
tionship, if any, among 23 symptoms reported by
the respondents!? and to characterize and better
understand the time course of symptom constel-
lations and determine whether there was indeed
evidence for these two phases (acute versus pro-
tracted) of discontinuation.

Methods and materials

This is a secondary analysis of the results of an
Internet survey about benzodiazepine-associated
symptoms published earlier.!> The survey
recruited a convenience sample of respondents
from 16 Internet sites related to benzodiazepines,
mental health, and general health. A link to the
survey was offered on some Facebook pages and
Reddit threads as well with the goal of collecting
the largest sample possible. Samples were col-
lected at three different times in October 2018,
November 2018, and January 2019.

The authors of this survey used both the scientific
literature and lived experiences of those in the
online benzodiazepine support communities to

generate a list of 23 symptoms that were used in
the survey.%14 Initial survey results were produced
by a medical statistician utilizing SAS Software.
An experienced data scientist performed the
detailed analysis by importing the data into a cus-
tomized data model on the SQL Server platform.
Chi-Square Goodness of Fit Test and customized
queries were utilized to evaluate the findings and
determine the time course of symptom constella-
tions and whether there was indeed evidence for
these two phases of discontinuation. All analyses
were delivered via a structured reporting process
and validated against the original SAS reports.

Results

A total of 1207 respondents completed the original
survey,!3 although not all of them answered every
question and some questions allowed one respond-
ent to offer more than one answer. The survey was
started by 1682 individuals (IP addresses were veri-
fied to avoid duplication) and 1207 submitted it
electronically. These 1207 “finishers’ were the study
population, although not all of them answered
every question. Respondents were 71% female,
26% male, and 2% who preferred not to state their
gender identity or stated it as ‘other’. The complete
survey appears in Appendix I.

The majority of finished respondents (52.4%)
had taken only one type of benzodiazepine. Of
the finished respondents in this survey, 40.4%
tapered off the benzodiazepine over a period of
time (days, weeks, months, years), while 22.8%
reported they stopped the medication abruptly
or ‘cold turkey’. Thus, 63.2% of respondents
had fully discontinued benzodiazepines at the
time of the survey. The majority of those who
tapered or quit benzodiazepines (97.2%)
reported consequences. At the time of the sur-
vey, 35.7% had not taken any benzodiazepines
in the past year. About a quarter of respondents
(24.4%) were in the process of tapering off ben-
zodiazepines at the time of the survey. A large
number of withdrawal symptoms were reported
and are summarized in Table 1. Note that of the
23 symptoms included, 20 of them were experi-
enced to some degree by more than half of
respondents. See Figure 1.

Respondents reported experiencing on average 15
of the 23 symptoms listed in the survey and 6%
reported having all of them. The three least fre-
quently reported symptoms (whole body trembling
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Table 1. Respondents were asked if they had experienced a specific symptom and for how long (days, weeks,
months, over a year). Included in this table were only the 63.2% of all respondents who had completely
discontinued benzodiazepine use. The ‘Experienced’ column provides the number and percentage of those who
have discontinued benzodiazepines and who had experienced that specific symptom (n = 763]). The short-term
and long-term columns report the duration of these symptoms with percentages reflecting the proportion of
those respondents who reported that symptom. Short-term symptoms resolved in days or weeks, while
long-term symptoms resolved in months or a year or more.

Symptom Experienced Short-term Long-term
n % Days Weeks Months =1year

Anxiety, nervousness 689 90.3% 5.1% 8.4% 28.4% 58.1%
Sleep disturbances 677 88.7% 5.5% 8.1% 29.0% 57.5%
Cognitive/focus 665 87.2% 6.6% 8.0% 27.7% 57.7%
Low energy 665 87.2% 5.6% 8.1% 26.9% 59.4%
Sense sensitivity 627 82.2% 57%  10.7% 29.8% 53.7%
Memory 598 78.0% 8.1% 6.7% 28.9% 56.3%
Digestive problems 580 76.0% 9.5%  11.4% 27.9% 51.2%
Trembling limbs, skin 78 75.4% 9.0%  10.4% 31.0% 49.6%
Balance problems 567 74.3% 9.7%  12.9% 34.2% 43.2%
Head pain, pressure 563 73.8% 8.3% 11.2% 30.9% 49.6%
Muscle weakness 558 73.1% 63% 10.8% 31.4% 51.6%
Crying/anger 555 72.7% 10.1%  15.3% 36.0% 38.6%
Difficulty driving or walking 553 72.5% 78%  12.1% 32.4% 47.7%
Pain/ache/burning 541 70.9% 6.7% 9.6% 31.2% 52.5%
Food or drink triggered 540 70.8% 7.2% 9.6% 30.0% 53.1%
Heart rhythm, blood pressure 513 67.2% 8.2% 10.7% 34.5% 46.6%
Muscle spasms 508 66.6% 11.0%  12.4% 30.3% 46.3%
Loss of appetite 495 64.9% 13.7%  21.0% 35.4% 29.9%
Akathisia 447 58.6% 125%  15.2% 36.0% 36.2%
Difficulty breathing or swallowing 433 56.7% 13.4% 15.9% 32.3% 38.3%
Whole body trembling uncontrollably 395 51.8% 19.7% 21.5% 32.7% 26.1%
Hallucinations 271 35.5% 28.8%  21.8% 29.9% 19.6%
Seizures 165 21.6% 41.2%  15.2% 21.2% 22.4%

uncontrollably, hallucinations, and whole or par-
tial body seizures) were also the three symptoms
with the greatest proportion of respondents experi-
encing them for days or weeks. The majority of
those who discontinued benzodiazepines reported
experiencing the same four symptoms: (1)

nervousness, anxiety, fear; (2) sleep disturbances;
(3) difficulty focusing, distractedness; and (4) low
energy. See Figure 1.

Symptom duration in the survey was described in
terms of days or weeks (short-term symptoms) and
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Sym ptom Freq uency
NERVOUSNESS, ANXIETY, FEAR 90%
SLEEP DISTURBANCES | "89%
DIFFICULTY FOCUSING, DISTRACTED | 87%
LOW ENERGY | 87%
SENSITIVITY TO LIGHT/SOUND/SMELL
MEMORY LOSS : 78%
DIGESTION, NAUSEA, DIARRHEA, GUT ISSUES | 76%
TREMBLING OR TINGLING IN LIMBS, SKIN m
BALANCE PROBLEMS : 74%
HEAD PAIN, PRESSURE | 74%
muscLEweaknEss R =T
UNCONTROLLABLE CRYING/ANGER
DIFFICULTY DRIVING/WALKING
ACHES AND PAINS : 71%
FOOD/DRINK TRIGGERING SYSTEMS
HEART IRREGULARITIES/HBP | 67%
MUSCLE SPASMS | 67%
APPETITE LOSS m
AKATHISIA | 59%
BREATHING/SWALLOWING DIFFICULTY |
BODY TREMBLING | 520
HALLUCINATIONS
seizures INNFYTTY
0% 100% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1. Most respondents who had discontinued benzodiazepines (n=763) reported multiple symptoms from
the 23 symptom choices on the survey, and they were typically of long duration. The four symptoms in red were
reported by over 85% of respondents. The least frequently reported symptoms appear below in green; of the
respondents who experienced these symptoms > 40% found them to be of short duration (days, weeks).

months or = 1 year (long-term symptoms). Early
symptoms of short duration were primarily whole-
body trembling, hallucinations, and seizures,
which are symptoms associated with acute with-
drawal. The first 20 most frequent of the reported
symptoms in Figure 1 were the more enduring.

Ten symptoms emerged as being particularly long-
lasting with over 50% of respondents endorsing hav-
ing these symptoms stating that they persisted for a
year or longer. Those symptoms of longest duration,
reported as lasting 1 year or longer, were cognitive
symptoms (difficulty focusing, memory loss), anxiety

and agitation (nervousness and sleep disturbances),
hypersensitivity (sensitivity to sights and sounds,
body aches and pains), digestion (digestive issues,
symptoms triggered by food or drink), and fatigue
(low energy and muscle weakness).

Among the respondents who reported anxiety as an
enduring symptom after discontinuation of benzo-
diazepines (1063/1207), 55.6% were not prescribed
the benzodiazepines for anxiety. Likewise, of the
1049/1207 respondents who reported long-lasting
insomnia as a symptom, 57.5% were not originally
prescribed benzodiazepines for insomnia.
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Discussion

Respondents in this survey reported experiencing
on average 15 of the 23 symptoms queried, and
76.6% of all respondents (those taking full dose,
those tapering, and those who discontinued ben-
zodiazepines) who reported symptoms reported
them to be of long duration (months or years).
This conflicts with older reports in the literature
stating that benzodiazepine withdrawal symp-
toms typically resolved within 28 days!5-17 or that
withdrawal tends to be associated with mild, self-
limiting symptoms, particularly in people taking
low doses.?

The major finding of this study was that the
majority of survey respondents experienced
multiple, distressing symptoms associated with
benzodiazepine exposure lasting months to years
after benzodiazepine discontinuation and these
symptoms may not simply have been the
re-emergence of symptoms for which the benzodi-
azepines were originally prescribed. Respondents
reported experiencing symptoms that greatly dif-
fered from the symptoms for which they were
originally prescribed benzodiazepines. An analysis
of symptom frequency and duration found that
the least frequent symptoms were also those of
shortest duration. The issue that emerges is how
these protracted symptoms might differ from the
acute symptoms. While acute withdrawal symp-
toms from benzodiazepines are well-known, long-
term symptoms remain less well described in the
literature.*

Acute withdrawal symptoms after benzodiazepine
discontinuation have been well described in the lit-
erature and are dependent on the rates of drug
elimination from the body. For short-acting ben-
zodiazepines, acute withdrawal lasts for approxi-
mately 10 days as the residual drug is eliminated.
Longer-acting benzodiazepines with longer half-
lives and active metabolites require additional time
to clear the body, perhaps as long as 28 days.3
These long-term symptoms have not been thor-
oughly elucidated. This study documents these
protracted symptoms, which can persist for months
or years after benzodiazepine cessation, suggesting
the possibility that they may be due to a neurologi-
cal injury. Furthermore, these symptoms may
emerge due to tolerance, a form of neuroadapta-
tion, even as the drug is still being taken and can
lead to increased dose requirements. While these
enduring symptoms of benzodiazepine use have
been called protracted withdrawal syndrome, they
are not true withdrawal symptoms. A systematic

review and meta-analysis reported neurocognitive
dysfunction as a consequence of long-term benzo-
diazepine use that persists even after drug discon-
tinuation.!® Historically, the condition went by
many different names, some of which, such as
‘protracted withdrawal’, ‘post-acute withdrawal
syndrome or PAWS’, and ‘benzodiazepine with-
drawal syndrome’ introduced more confusion than
clarity. 71519

These protracted symptoms do not occur in all
benzodiazepine patients,!? but have a reported
incidence between 15% and 44% among those
taking these drugs on a regular rather than an as-
needed (PRN) basis.2? Considering that benzodi-
azepines are among the most frequently prescribed
medications in the world with an estimated 92 mil-
lion prescriptions dispensed in the United States in
2019,2! those who experience these enduring con-
sequences represent a substantial population. The
US Preventive Services Task Force, appointed by
the Department of Health and Human Services,
has recently recommended that physicians screen
all patients under age 65, including children, for
anxiety.22 This has the potential to increase benzo-
diazepine prescribing. Furthermore, although ben-
zodiazepines are generally indicated for short-term
use only (<4 weeks), they are frequently prescribed
for longer-term use, extending over the course of
many months or years.?3

Acute benzodiazepine withdrawal might be com-
pared to acute alcohol withdrawal, where an
abrupt and marked decrease or cessation of alco-
hol consumption by heavy drinkers can result in a
range of mild to moderate symptoms, such as
tremors, anxiety, irritability, agitation, but may
also occasion severe symptoms, such as hallucina-
tions, seizures, and delirium tremens.?* Alcohol
consumption influences inhibitory and excitatory
neurotransmission in the central nervous system,
particularly enhancing gamma-aminobutyric acid
(GABA) function and inhibiting glutamate sys-
tems.25:26 Benzodiazepines and alcohol are cross-
tolerant,?” and benzodiazepines are typically used
to treat acute alcohol withdrawal as they affect the
same neuronal systems.2* Acute benzodiazepine
withdrawal symptoms, like acute alcohol with-
drawal symptoms, can be life-threatening.2® The
severity of acute symptoms associated with alco-
hol withdrawal increases in dose-dependent fash-
ion,24 but it has not yet been established whether
this is the case with benzodiazepines. The fact that
alcohol withdrawal exhibits certain similarities to
benzodiazepines in terms of mechanisms by no
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means suggests that detoxification protocols for
these two substances should be the same. Alcohol
and benzodiazepines both seem to exhibit an ini-
tial acute withdrawal syndrome followed by more
prolonged and often different symptoms in a sub-
set of individuals.

The protracted withdrawal syndrome from alco-
hol and alcohol-associated neurotoxicity are well
described in the literature.2-3! It is plausible to
hypothesize that the same may be true for long-
term consequences of benzodiazepine exposure,
although the underlying mechanisms may not be
the same. Of course, mechanistic understanding
of the enduring benzodiazepine-associated symp-
toms remains to be elucidated, and it is not known
why some patients develop more severe or more
protracted symptoms than others or why some
patients experience very few effects beyond the
acute withdrawal phase. At one time, personality
traits were implicated as exacerbating benzodiaz-
epine withdrawal, but this notion has been largely
refuted.3? It has been speculated that benzodiaz-
epine withdrawal can be correlated with duration
of use as well as the type, formulation, and dose
of the benzodiazepine, but these ideas are more
suggestive than conclusive.3? There is a regretta-
ble paucity of scientific investigations into the
possible neuroadaptive and/or neurotoxic changes
induced by benzodiazepine use and research may
shed light on these prolonged benzodiazepine-
associated symptoms.

The literature speculates that a cascade of neuronal
responses to benzodiazepine cessation might lead
to chronic illness.3* A hypothesis, based on the
observation that discontinuation of benzodiaz-
epines elevates peroxynitrite levels potentiating
L-type voltage-gated calcium channels, has been
put forth. As benzodiazepine withdrawal continues,
an abundance of N-methyl-D-aspartate (NMDA)
receptor activity, combined with the heightened
activity of the L-type voltage-gated calcium chan-
nels, increases the influx of calcium ions into the
cells and triggers elevated nitric oxide (INO) synthe-
sis. The increased production of NO leads to sus-
tained high levels of peroxynitrite. This can launch
a self-perpetuating feedback loop that may reduce
GABA function, causing prolonged symptoms.3* It
is hypothesized that this pathway could be a com-
mon link in several other disorders with overlap-
ping symptomatology.?®> The long-term use of
diazepam in a murine study was reported to alter
the synaptic plasticity of the dendritic spines of the
neurons by way of the mitochondrial 18 kDa

translocator protein, potentially explaining its asso-
ciation with cognitive decline.3® Further study is
needed to understand both acute and chronic tox-
icity of benzodiazepines and the associated residual
clinical symptoms as well as the basis of the hetero-
geneity of responses among individuals.

The authors consider it important to note that
current best practices in benzodiazepine use and
discontinuation®37 supports the Ashton manual®
that advocates a slow, patient-led taper to miti-
gate withdrawal symptoms. The FDA added
warnings to benzodiazepine labeling to taper
slowly.?® Further study is needed to produce the
evidence on which to base an effective benzodiaz-
epine tapering protocol; at the moment, the con-
sensus is that a slow, gradual taper in small
increments is preferred.

A potentially important finding in the survey was
that a disproportionate number of respondents
had taken clonazepam, either as monotherapy or
together with other benzodiazepines. This was
surprising because clonazepam is not the most
frequently prescribed benzodiazepine in the
United States. In 2019, there were 2.3 million
Americans taking clonazepam compared to 3.9
million taking alprazolam and 2.8 million taking
lorazepam.3° The percentage for alprazolam pre-
scribing according to these figures from 2019 is
70% higher than that of clonazepam, and yet
clonazepam usage in this survey is 27% higher
than alprazolam. These findings mirror claims by
benzodiazepine support groups that patients who
have taken clonazepam appear to have a higher
incidence of enduring symptoms than those who
took other benzodiazepines, although little if any
research has been published on this topic. Another
possible explanation is that until recently, clini-
cians tended to switch the most severe benzodiaz-
epine users to long-acting clonazepam for
detoxification rather than simply tapering the first
drug; this is no longer considered the treatment of
choice.#0 Age may also play a role. A study in
mice found that chronic diazepam exposure had
an adverse effect on memory retrieval perfor-
mance in middle-aged but not young mice.4! This
warrants further study.

One important question that often arises in this
context is whether some of the symptoms that
emerge after discontinuation might be the recur-
rence of the original condition for which the
benzodiazepines were prescribed.® Rebound
symptoms are reported in the literature.*? It
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must be noted that when respondents were
asked about withdrawal and discontinuation
symptoms, many of these symptoms did not
match their stated indications. Respondents
attributed these symptoms to their benzodiaze-
pine use and/or discontinuation. In most cases,
it is not possible to determine if these were de
novo symptoms, although some respondents
said they were experiencing new conditions they
had not had previously. Although many respond-
ents reported well-known benzodiazepine indi-
cations such as nervousness, anxiety, and
insomnia, these symptoms after benzodiazepine
discontinuation greatly differed in character
from the symptoms for which they were origi-
nally prescribed benzodiazepines.

This study has certain limitations. It was an
Internet survey and was thus self-selected and
without a control group. Respondents were asked
in some cases to recall symptoms, and spontane-
ous recall is subject to error. The survey was anon-
ymous, so responses could not be verified against
the medical records of respondents. The symp-
toms included in the multiple-choice survey were a
subset of a longer list of benzodiazepine-associated
symptoms reported by Ashton® and Wright® and it
should not be assumed that this survey reported
the full range or extent of symptoms experienced
by respondents. Respondents were not excluded if
they had significant comorbid conditions, if they
were elderly, if they had substance use disorders,
or if they were taking or tapering from other sedat-
ing or non-benzodiazepine hypnotic agents. There
was no question to compare baseline symptoms
with symptoms at other points in the benzodiaze-
pine experience, for instance, symptoms before ini-
tiating treatment or during the taper. Finally, our
survey was composed of a self-selected group of
respondents who were motivated to participate in
this benzodiazepine survey and may not be repre-
sentative of all benzodiazepine users.

Conclusions

Benzodiazepines are taken by millions of people
around the world and many who prescribe and
those who receive benzodiazepine therapy do so
with the belief that the drugs are safe, effective,
and helpful. The first survey by the authors
reported that a subset of patients who were pre-
scribed benzodiazepines experienced a perplexing
array of symptoms which may have lasted for
months or years after the drugs were fully discon-
tinued and may be different from the symptoms

for which the benzodiazepine was originally pre-
scribed. Evidence tentatively suggests that early
and late symptoms occurring following benzodi-
azepine use may be attributable to different
mechanisms. The transition from acute with-
drawal to protracted symptoms may have some
overlap and lack clear delineation. While acute
withdrawal may be related to the removal of the
drug from the receptor sites in the brain, these
enduring symptoms may well have an incom-
pletely elucidated mechanism based on neurotox-
icity and/or neuroplastic changes associated with
benzodiazepine use. Moreover, these effects are
not fully understood nor widely appreciated. If
these symptoms are mechanistically disparate,
early and late symptoms of benzodiazepine with-
drawal might possibly have been conflated in pre-
vious studies. Further research is needed into the
protracted neurological dysfunctions associated
with benzodiazepine use along with greater train-
ing for clinicians in benzodiazepine prescribing
and deprescribing.
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