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ABSTRACT
Introduction Snakebite is a neglected tropical disease.
Snakebite causes at least 120 000 death each year
and it is estimated that there are three times as many
amputations. Snakebite survivors are known to suffer
from long-term physical and psychological sequelae, but
not much is known on the mental health manifestations
postsnakebite.
Methods We conducted a scoping review and searched
five major electronic databases (Ovid MEDLINE(R), Global
Health, APA PsycINFO, EMBASE classic+EMBASE, Cochrane
Central Register of Controlled Trials), contacted experts
and conducted reference screening to identify primary
studies on mental health manifestations after snakebite
envenomation. Two reviewers independently conducted
titles and abstract screening as well as full-text evaluation
for final inclusion decision. Disagreements were resolved
by consensus. We extracted data as per a standardised
form and conducted narrative synthesis.
Results We retrieved 334 studies and finally included
11 studies that met our eligibility criteria. Of the 11
studies reported, post-traumatic stress disorder (PTSD)
was the most commonly studied mental health condition
after snakebite, with five studies reporting it. Estimate of
the burden of PTSD after snakebite was available from
a modelling study. The other mental health conditions
reported were focused around depression, psychosocial
impairment of survivors after a snakebite envenomation,
hysteria, delusional disorders and acute stress disorders.
Conclusion There is a need for more research on
understanding the neglected aspect of psychological
morbidity of snakebite envenomation, particularly in
countries with high burden. From the limited evidence
available, depression and PTSD are major mental health
manifestations in snakebite survivors.

Key questions
What is already known?
►► Snakebite is a neglected tropical disease which

causes death and disability, particularly in rural and
tribal people in South Asia, Africa and Latin America.
►► Snakebite survivors are known to suffer from long-
term physical and psychological sequala, but not
much is known about mental health manifestations
of snakebite.

What are the new findings?
►► The study, to the best of our knowledge, is the first

evidence synthesis on the topic. Only 11 studies (four
case reports, one modelling, two cohort, two cross-
section, one case–control and one randomised
controlled trial) on mental health manifestations of
snakebite were found.
►► A high prevalence of post-traumatic stress disorder
(PTSD) and depression was found in snakebite survivors. Other conditions like hysteria, and delusional
disorders were also reported.
►► There is only one intervention study to address psychiatric morbidity after snakebite envenomation.

What do the new findings imply?
►► There is a need for more research on psychiatric

morbidity of snakebite, particularly in countries with
high burden on priority basis. This will also help understand the true burden of snakebite.
►► Depression and PTSD are major mental health manifestations in snakebite survivors. There is scarcity
of mental health professionals in countries with high
snakebite burden means there is need for research
to understand how this can be dealt with in these
health systems.
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BACKGROUND
Snakebite is a neglected tropical disease
(NTD), with an estimated 4–18 million
people being bitten, up to 120 000 deaths and
around three times as many amputations and
other permanent disabilities caused globally
every year.1–4 Most of the burden of snakebite is concentrated in rural and tribal(indigenous) communities of South Asia, Africa
and Latin America.5 Snakebite has garnered
increased attention in the last few years with

the World Health Assembly passing a resolution to address it in 2018, followed by a
strategy to decrease the death and disability
due to snakebite to 50% of current levels by
2030.2 6
Snakebite survivors often suffer permanent or long-term physical and psychological consequences owing to myotoxicity,
renal damage, neurotoxicity, coagulopathy
and psychiatric manifestations—all of them
not well studied.3 6 7 This is like many other
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NTDs where the focus has been rather concentrated on
acute manifestation with chronic care and psychological manifestations ignored.8 9 Since health comprises
of both mental and physical aspects; addressing psychological and physical manifestations need to go hand in
hand to provide an opportunity to snakebite survivors,
and to create a positive change, enabling them to lead
normal, happy and productive lives.10 Not only are the
direct impacts of NTD-related disability on the individual still neglected in existing programmes, the indirect, yet significant, impacts on caregivers, families and
communities are often completely overlooked.
While there are several systematic reviews on mental
health for different NTDs, there is no evidence synthesis
to understand mental health manifestations of snakebite.8 9 We, thus, undertook a broad scoping review to
understand the current status of evidence for mental
health conditions after snakebite globally.

METHODOLOGY
Approach to the study
We conducted a scoping review with the objective
to understand available evidence on mental health
conditions after a snakebite. A scoping review is more
appropriate than a systematic review since the intention is to explore the breadth of evidence in the said
broad topic area rather than answering a more focused
specific question. We are reporting the study as per
the Preferred Reporting Items for Systematic Reviews
and Meta-
Analyses Scoping Reviews (PRISMA-
ScR)
reporting guidelines and this checklist is provided in
online supplemental material 1). An a priori protocol
was developed but was not registered. Differences
between protocol and conduct of scoping review is
noted subsequently.
Eligibility criteria
Types of participants and condition of interest
We included studies that had persons with mental health
conditions following a snakebite irrespective of presence
of envenomation. Considering the broad scope of the
review all mental health conditions that might be potentially related to snakebite was considered as conditions of
interest. This included but was not be limited to:
1. Mood disorders (mania, depression).
2. Neurotic, stress-
related and somatoform disorders
(anxiety disorders, post-
traumatic stress disorder
(PTSD), somatic symptom disorders).
3. Behavioural syndromes associated with physiological
disturbances and physical factors. Interaction of mental health conditions with other physical sequelae after snakebite and studies on interventions to address
mental health on snakebite survivors.
Studies focusing only on physical sequelae of snakebite
survivors with only hypothesised link to mental health
were excluded.
2

Context
We included studies irrespective of the setting (acute
care, primary care or the community), geographical location or cultural context in which the study was conducted.
Types of studies
We included primary studies of the following study
design—qualitative studies, randomised controlled trial,
randomised intervention studies, cohort studies,
non-
case–control, cross-sectional studies and individual case
reports. We also included modelling studies.
Studies which did not have primary data to supplement
mental health conditions after a snakebite envenomation
and did not specifically answer the research question was
excluded from the review.
Information sources
Electronic databases
We searched five electronic databases including a
specialty mental health database to identify literature
on 10 April 2020 without any restriction of language or
dates. These are
►► Ovid MEDLINE(R).
►► Global Health.
►► APA PsycINFO.
►► Embase Classic+Embase.
►► EBM
Reviews-
Cochrane Central Register of
Controlled Trials.
Detailed search strategy is available in online supplemental material 2.
Searching other resources
We contacted experts in the domain of snakebite (through
personal communication) and searched the reference
lists of all included to identify additional studies.
Selection of sources of evidence
Two review authors independently screened records for
consideration of inclusion based on title and/or abstracts.
If decisions about inclusion were unclear at that stage, full
texts of the citation were acquired and assessed for eligibility in the next phase of screening. In the next phase,
at least two authors assessed full texts independently.
Any disagreement about final eligibility was resolved by
consensus with a third review author acting as an arbiter.
Data charting process and content analysis
Two review authors independently extracted data using
a standardised data extraction form in Microsoft Excel.
The data extraction form had two versions—one for individual case reports and the other for other study designs.
Critical appraisal of individual studies
We did not conduct risk of bias assessment of included
studies as the study did not intend to understand the
effect of quality of studies on study results.
Bhaumik S, et al. BMJ Global Health 2020;5:e004131. doi:10.1136/bmjgh-2020-004131
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Synthesis of results
We grouped together studies on same or similar mental
health conditions after snakebite envenomation and
summarise the findings to identify areas where findings coalesce and where noteworthy gaps in evidence is
observed. We did not conduct any additional quantitative
analysis, other than what was reported in the study.
Differences between protocol and systematic review
We had initially planned to exclude modelling studies but
considering the paucity of evidence we included modelling studies. Such post hoc change in criteria was possible
because our search strategy was broad with no filters to
remove any study designs. We added the modelling study,
although it did not provide any primary data, owing to
the general lack of data on the subject and to enhance
the usability of the scoping review as a single-synthesised
source of all evidence on a topic.
Patient and public involvement
Patients or public were not involved in any aspect of the
study.
RESULTS
Study selection
We retrieved 328 records from retrieval of electronic
databases and identified six additional records by other
search methods. We assessed 27 full texts and finally
included 11 publications.11–21 Reasons for 16 articles
excluded at full text is presented in online supplemental
material 3. The PRISMA flow chart showing study selection is shown in figure 1.

Figure 1 PRISMA flow chart showing selection of studies.
PRISMA, Preferred Reporting Items for Systematic Reviews
and Meta-Analyses.
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Characteristics of included studies
We found four case reports (from Nigeria,12 Bangladesh,11 Iran14 and India13), one modelling study,20 two
cohort studies (from Iran17 and Nigeria21), two hospital-
based cross-sectional studies (from Nigeria18 and Bangladesh19), one case–control study (with focus group component) from Sri Lanka16, and one randomised controlled
trial from Sri Lanka.15 Only three studies17 19 21 included
those with snakebite, irrespective of envenomation status.
All remaining studies had exclusively included those with
snakebite envenomation only. Out of the three studies
which included participants irrespective of envenomation status, two of them had more than 90% participants
who had received snake anti-
venom17 21 and one had
19
37.4% receiving antivenom.
We found that PTSD was the most commonly studied
mental health condition after snakebite, with five studies
reporting it. Estimates of the burden of PTSD for snakebite envenomation was available from a modelling study.20
Other studies from Iran,17 Nigeria,21 Bangladesh19 and
Sri Lanka16 focused on PTSD after snakebite envenomation. Depression was seen to be a focus of investigation
in three studies.16 18 19 One study focused on psychosocial impairment in snakebite envenomation survivors.21
Two case reports focused on hysteria (classified in International Statistical Classification of Diseases and Related
Health Problems, 10th revision i.e. ICD-10 as unspecified
Dissociative and conversion disorder),11 12 and one case
report pertained to organic delusional (schizophrenia-
like) disorder13 after snakebite envenomation. Studies
also focused on acute stress disorder17 and psychiatric
symptoms like visual hallucinations, and anxiety.14 19 The
randomised controlled trial from Sri Lanka15 aimed to
assess the effectiveness of brief intervention on psychological morbidity due to snakebite (consisting of psychiatric
symptoms, depression, psycho social disability, PTSD).
This was the only interventional study. Most studies did
not report funding. Two studies were funded by South
Asian Clinical Toxicology Research Collaboration15 16
and one study by the Nigerian Field Epidemiology and
Laboratory Training Program.18
Summary characteristics of included studies are
presented in table 1.
The results of the scoping review are presented into
two broad subsections. The first provides a summary of
evidence on several mental health conditions after snakebite envenomation and the later provides evidence on
interventions to addressing it.
Findings of mental health conditions after snakebite
envenomation
Post-traumatic stress disorder
Estimates of the proportion of snakebite survivors having
PTSD varied from 8% to 43% across different studies
reported in this review.
In Iran, PTSD was found in 8% of survivors with half
of these developing chronic PTSD (statistically higher
in younger people and also in females).17 The study
3
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Table 1 Characteristics of included studies
Author(s)
and year of
publication Study design Country
CASE REPORTS
Case report
Ali 194811

Study setting

Funding

Bangladesh 40-year-old woman
seen in community
(home-visit) in a rural
area

Not reported

Conflict of
interest

Mental health condition
reported after snakebite
(including envenomation
status)

Not reported Hysteria (non-convulsive)
after snakebite envenoming

Adogu et al, Case report
199212

Nigeria

17-year-old woman
Not reported
admitted in emergency
department of a
hospital

Not reported Hysterical paralysis of
limb after snakebite
(unidentified) envenoming

Mehrpour et Case report
al 201814

Iran

19-year-old man soldier Not reported
admitted in emergency
department of a
hospital

Authors
declared no
competing
interests.

Visual hallucination
(psychiatric symptom only
with no cause identified)
after Adder envenoming

Ratnakaran Case report
et al, 201613

India

42-year-old man
who attended skin
outpatient department
initially

No funding

Authors
declared no
competing
interests.

Organic delusional
(schizophrenia-like) disorder
(ICD-10). psychosis in clear
consciousness following
a secondary empty Sella
syndrome as the sequelae
of a Russel’s Viper
envenoming

OTHER PRIMARY STUDIES
Williams et
al, 201116

Case–control

Sri Lanka

Rural area with
predominantly
agricultural population
in an area with high
snakebites

South Asian
Clinical
Toxicology
Research
Collaboration

Authors
declared no
competing
interests.

Depression; PTSD after
snakebite envenoming

Khosrojerdi
and Amini,
201317

Cohort

Iran

Hospital based in a
medical toxicology
centre

No funding

Authors
declared no
competing
interests.

Acute stress disorder;
PTSD after snakebite,
irrespective of
envenomation status
(90.5% received snake
anti-venom)

Wijesinghe Randomised
et al, 201515 Controlled
Trial

Sri Lanka

Predominantly rural
agricultural population
in an area with highest
numbers of reported
snakebites

South Asian
Clinical
Toxicology
Research
Collaboration

Authors
declared no
competing
interests.

Depression; Psychosocial
disability; PTSD after
snakebite envenoming

Muhammed Cross-
et al, 201718 sectional

Nigeria

Nigerian Field
Epidemiology
and
Laboratory
Training
Programme

Authors
declared no
competing
interests.

Depression after snakebite
envenoming (inferred as all
patients had received anti-
venom)

Not
mentioned

Not reported Psychiatric manifestations
(in general); PTSD;
Depression after
snakebite, irrespective
of envenomation status
(34.7% received snake
anti-venom)

Rahman et
al, 201819

Cross-
sectional

Regional snakebite
reference centre in
a hospital within the
Sudan savannah
vegetation of the Benue
river valley and known
for carpet vipers’
envenomation.
Bangladesh Hilly area with
predominantly tribal
population

Continued
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Table 1 Continued
Author(s)
and year of
publication Study design Country
Habib et al,
202021

Cohort

MODELLING STUDY
Halilu et al, Modelling
201920

Study setting

Funding

Nigeria

General Hospital in
an insurgency prone
area. The hospital is
in a semi-urban town
that serves as the
headquarters to the
Local Government
Area.

Not reported

41 sub-
Saharan
African
countries

41 sub-Saharan African Not reported
countries

Conflict of
interest
Authors
declared no
competing
interests.

Mental health condition
reported after snakebite
(including envenomation
status)
Psychosocial impairment,
PTSD after snakebite,
irrespective of
envenomation status (93%
received snake antivenom)

Not reported PTSD after snakebite
envenoming

PTSD, post-traumatic stress disorder.

used the Structured Clinical Interview for DSM-IV Axis I
Disorder (SCID-1) questionnaire for diagnosis. The study
from Sri Lanka16 found that the mean Post-traumatic
Stress Symptom Scale-Self Report score among snakebite envenoming cases was 10.5 (SD 12.7) with 21.6%
of cases meeting the criteria of PTSD. The total PTSD
score was also seen to correlate strongly with the disability
scores and the depression and anxiety scores in the study.
This was similar to what was reported in a study among
tribal population in Bangladesh having a prevalence of
27.3% for PTSD.19 The prevalence of PTSD among those
exposed to snakebite was reported to be even higher at
43% in the study from Nigeria.21
Halilu et al,20 in their modelling study, estimated a
total of 55 332 (95% CI 45 826 to 64 769) PTSD cases
after snakebite envenomation (among 268 471 snakebite
cases) in 41 sub-Saharan countries. Overall PTSD was
estimated to account for 14.9% of the total burden after
snakebite envenomation. With a PTSD disability weight of
0.11 being applied, the estimated burden of PTSD after
snakebite envenomation was estimated to be 0.88 million
disability-
adjusted life years (DALYs) (95% CI 0.68 to
1.11 million DALYs) and 0.91 million DALYs (95% CI
0.70 to 1.14 million DALYs) for scenarios of 4% and
21.6% of survivors developing chronic untreated PTSD,
respectively. The study also provides country level estimates for the same. However, a key limitation of the study
was that the study used prevalence of PTSD in snakebite envenoming (21.6%) observed in a study from Sri
Lanka (reported later) rather from within Africa and the
average duration used was for PTSD in general and not
specifically after snakebite envenoming in the modelling
exercise.
Depression
The prevalence of depression in those affected by snakebite ranged from 25% to 54% in different studies.
Bhaumik S, et al. BMJ Global Health 2020;5:e004131. doi:10.1136/bmjgh-2020-004131

The lowest prevalence was reported in a study from
Nigeria18 where 25% of patients had a diagnosis of depression (with 7.5% being moderate and 4.35 being severe),
detected through the Patient Health Questionnaire but
with none of the cases were recognised by attending clinicians. Severe depression was found to be significantly
associated with history of snakebites (OR 8.3, 95% CI 1.9
to 36.5), worrying about financial loss (OR 14.6, 95% CI
1.8 to 121.5), time loss (OR 14.6, 95% CI 1.8 to 121.5)
and family welfare (OR 31.5, 95% CI 6.5 to 152.9).
The prevalence of depression was much higher at
33.9% in the study among tribal people of the hilly tracts
of Bangladesh.19 The study from Sri Lanka16 found that
mean depression score was 19.1 (SD 7.7) in snakebite cases
(using the Modified Sinhala version of the Beck depression inventory) which was significantly higher than that
of controls who had a score of 14.4 (SD 2.5)) (p,0.001;
mean difference 4.74 (95% CI 3.02 to 6.46)). This translated to 54% of those who were affected by snakebite
having depression (compared with 15% in controls).
The value was much lower at 23% of cases (compared
with 2.3% of controls) having depression when using the
depression subscale scores in the Hopkins checklist.
Hysteria (currently classified in ICD-10 as unspecified Dissociative
and conversion disorder)
There are two case reports on hysteria after snakebite—
one from Bangladesh in 194811 and another from Nigeria
in 1992.12 Both these cases were females and were manifested in the acute setting with no long-term sequelae
reported. There are no other studies reported.
Organic delusional (schizophrenia-like) disorder
There is only one reported case of organic delusional
(schizophrenia-
like) disorder (ICD-10) from India
published in 2018.13 The patient was a 42-year-old man
who initially presented with symptoms of ‘generalised
5
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hypopigmentation of the skin and truncal hair loss, which
was gradual in onset of more than 12 years’ after a Russel
viper bite (based on history). The diagnosis was done by
specialist psychiatrist with the condition manifesting as
‘psychosis in clear consciousness following a secondary
empty Sella syndrome as the sequelae of a snake bite’.13
Psychosocial impairment
There was only one study from Nigeria on psychosocial
impairment in survivors of snakebite and it found that
survivors had significantly poorer quality of life score
in the psychological and social domains using the Brief
version of the WHO Quality of Life Instrument.21 Those
with snakebite also had impaired family/school functioning (using Sheehan’s Disability Scale).
Other unspecified mental health manifestations
A study from Iran17 reported an acute stress disorder in
15% of patients with snakebite (3 weeks postbite) using
the SCID1 questionnaire. Acute stress disorder was significantly higher in those who were younger and female.
A study from Bangladesh19 reported acute (early)
psychiatric manifestations like ‘hallucination (25.6%),
acute psychosis (15.7%), psychogenic convulsion
(2.4%), difficulty in concentration (2.4%) and aggressive behaviour (0.8%)’ without any specific psychiatric
diagnosis. Transient visual hallucination, with no chronic
sequelae also noted in a case of a 19-year-old man soldier
who had been bitten by an Adder snake.14
Intervention to prevent mental health condition after
snakebite envenoming
There was only one intervention study—a randomised
controlled trial conducted in Sri Lanka15 which evaluated
the effectiveness of the following interventions, administered by non-specialist doctors, who had been trained
by a specialist psychiatrist, for preventing psychological
morbidity after snakebite envenoming:
►► Psychological first aid and psychoeducation at
discharge.
►► Cognitive–behavioural therapy (CBT) intervention (single brief session conducted 1 month
post-discharge).
Both the arms were compared with a control arm which
did not receive any intervention. The study15 found that
none of the two interventions were effective in decreasing
the proportion of patients diagnosed with depression or
PTSD. The study reported only a trend for decrease in
psychiatric symptoms of depression from no intervention to those who received intervention at discharge and
those who received CBT 1-month postdischarge (χ2 test
for trend=7.901, p=0.005). A similar trend was also noted
for overall prevalence of disability (χ2 for trend=7.551,
p=0.006).
DISCUSSION
Our scoping review found only 11 studies globally, which
included four case reports and one modelling study,
6

on mental health after snakebite—thus demonstrating
the scarcity of evidence on it. From available evidence,
PTSD and depression are seen to be important mental
health conditions after snakebite envenomation, with
estimates of its prevalence, as high as 43% and 53%.
Studies have reported anxiety as a manifestation too. Not
much is known about other mental health conditions in
snakebite survivors. There was only one interventional
study—a randomised controlled trial which found non-
specialist doctor delivered interventions were not effective in preventing depression or PTSD.
The prevalence of depression and PTSD after snakebite
envenomation varied widely between studies and might
be due to the setting, the type and nature of snakebite
experienced or the screening tool used to identify the
mental health conditions (no single screening tool was
used across studies to enable comparison). Only three
studies had included participants irrespective of envenoming status—with majority of them being on those
envenomed. Based on current evidence, it is thus not
possible to say how common mental health condition is
after bites due to non-venomous snakes or due to bites
by venomous snakes with no clinical symptoms (i.e. dry
bites). Species-specific information is also not available.
There are several socioeconomic and cultural factors
that are associated with snakebite which include losses
associated with premature death and ill health sequelae,
loss of productivity and ability to work, and healthcare
expenses associated with human cases in affected households.22 23 Screening tools for mental health conditions
are important in the context of snakebite, as its burden
is majorly in low-income and-middle-income countries
(LMICs) and in primary care setting, where specialist
psychiatric services are almost non-existent, an issue well
recognised in mental health literature.24–26 The General
Health Questionnaire-12 has been validated in multiple
settings for common mental health disorders for those
with physical illness25—and this might be the most
suitable for the purpose of mental health after snakebite envenoming. For PTSD particularly, the Harvard
Trauma Questionnaire and Post-
traumatic Diagnostic
Scale are the most commonly validated tool in LMIC
setting.24 This apart there are other tools like Primary
Care PTSD screen-5 which leads to those being screened
positive undergoing specialist psychiatric assessment or
through a more detailed Clinician-Administered PTSD
Scale for Diagnostic and Statistical Manual of Mental
Disorders (DSM), 5th revision (CAPS-5).27 28 However,
these tools have not been evaluated for in countries with
high snakebite burden(like India, sub-Saharan African
and Latin American countries).24 The validation of
tools in multiple countries important considering the
cultural and religious connotations around snakebite
in almost all countries.5 29–31 such, there is a requirement of validating even tools in the context of snakebite in different settings using the diagnostic interviews
by specialist mental health professionals which can take
into account cross-cultural issues.32 In addition to this,
Bhaumik S, et al. BMJ Global Health 2020;5:e004131. doi:10.1136/bmjgh-2020-004131
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it is also important to conduct studies which look at the
mechanisms of the stress/trauma that has been caused
due to snake bite envenomation such that interventions
can be designed to address the psychological morbidity
of snakebite accordingly. Exploring the links between
socio-cultural and religious contexts, including stigma
and mental health manifestations is key—there is need
for more social sciences research in this domain.7 Role
of gender and diagnosis of PTSD has been mentioned
by Khosrojerdi and Amini17 but gender issues largely
remains underexplored. Understanding the effect of
snakebite envenomation on individuals with pre-existing
mental health conditions and those who are at high risk
for developing mental disorders, for example, refugees
is required.
Overall there is a need for funders as well as researchers
to study mental health after snakebite envenomation
globally. Our scoping review found almost no evidence
from countries which have high burden of snakebite,
including from India. While it is known that India contributes to about half of the global deaths due to snakebite,
the lack of evidence around the burden due to mental
health conditions like PTSD and depression needs
priority attention. In October 2020, WHO has released
an advocacy brief on mental health of people with NTDs
which calls for people-centric integrated care to address
it.33 The list of practical guidelines and manuals provided
in the advocacy brief33 does not have any specific advice
for snakebite, and all the evidence and case- studies cited
are from other NTD, although snakebite is mentioned.
Snakebite is the only non-communicable disease classified as an NTD, and as such, evidence for other NTDs
might not be transferable to snakebite. The WHO-SEARO
guidelines and the WHO-AFRO guidelines on snakebite
also do not provide any specific advice on aspects of
management.34 35 There is a need for developing specific
guidance on the topic while the evidence base for the
same is developed.
The scarcity of mental health professionals in countries with high snakebite burden means there is need for
research on modality of implementation of interventions
(particularly type of health workforce engaged) which
can address the problem.36 37 Interventions to improve
recognition of mental health manifestations of snakebite by primary care clinicians is essential. There is also
need for primary research to understand the natural
history of mental health manifestations and its social
and cultural aspects. Research on mental health conditions after snakebite envenomation will not only help
understanding clinical management (thus contributing
to development of integrated care models for snakebite
envenomation6 but will also help understand the true
disease burden of snakebite. Snakebite like many others
NTDs have lowest disability burdens being assigned to
them owing to lack of recognition of the chronic aspects,9
particularly mental health manifestations, of the condition. This can not only help us understand morbidity and
aspects of clinical management better, it can also provide
Bhaumik S, et al. BMJ Global Health 2020;5:e004131. doi:10.1136/bmjgh-2020-004131

us information on the economic costs of the disease and
the burden on caregivers.
CONCLUSION
Depression and PTSD are major causes of morbidity in
those with snakebite envenomation but remain understudied and underexplored globally. There is a need for
more research on understanding the neglected aspect
of morbidity of snakebite, particularly in countries with
high burden.
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Supplementary Material 1 : Preferred Reporting Items for Systematic reviews and MetaAnalyses extension for Scoping Reviews (PRISMA-ScR) Checklist
SECTION
TITLE
Title
ABSTRACT
Structured
summary

ITEM

PRISMA-ScR CHECKLIST ITEM

REPORTED

1

Identify the report as a scoping review.

Yes

2

Provide a structured summary that includes (as
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.

Yes

INTRODUCTION
Rationale

3

Objectives

4

Describe the rationale for the review in the context of what
is already known. Explain why the review
questions/objectives lend themselves to a scoping review
approach.
Provide an explicit statement of the questions and
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.

Yes

Yes

METHODS
Protocol and
registration

5

Eligibility criteria

6

Information
sources*

7

Search

8

Selection of
sources of
evidence†

9

Data charting
process‡

10

Data items

11

Critical appraisal of
individual sources
of evidence§

12

Synthesis of results

13

Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including the
registration number.
Specify characteristics of the sources of evidence used as
eligibility criteria (e.g., years considered, language, and
publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as the date
the most recent search was executed.
Present the full electronic search strategy for at least 1
database, including any limits used, such that it could be
repeated.
State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping review.
Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and confirming
data from investigators.
List and define all variables for which data were sought
and any assumptions and simplifications made.
If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in any
data synthesis (if appropriate).
Describe the methods of handling and summarizing the
data that were charted.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

RESULTS

1
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SECTION
Selection of
sources of
evidence
Characteristics of
sources of
evidence
Critical appraisal
within sources of
evidence
Results of
individual sources
of evidence
Synthesis of results

ITEM
14

PRISMA-ScR CHECKLIST ITEM
Give numbers of sources of evidence screened, assessed
for eligibility, and included in the review, with reasons for
exclusions at each stage, ideally using a flow diagram.

REPORTED
Yes

15

For each source of evidence, present characteristics for
which data were charted and provide the citations.

Yes

16

If done, present data on critical appraisal of included
sources of evidence (see item 12).

Not
Applicable

17
18

For each included source of evidence, present the
relevant data that were charted that relate to the review
questions and objectives.
Summarize and/or present the charting results as they
relate to the review questions and objectives.

BMJ Global Health

Yes
Yes

DISCUSSION
Summary of
evidence

19

Limitations

20

Conclusions

21

Summarize the main results (including an overview of
concepts, themes, and types of evidence available), link
to the review questions and objectives, and consider the
relevance to key groups.
Discuss the limitations of the scoping review process.
Provide a general interpretation of the results with respect
to the review questions and objectives, as well as
potential implications and/or next steps.

Yes
Yes
Yes

FUNDING
Funding

22

Describe sources of funding for the included sources of
evidence, as well as sources of funding for the scoping
review. Describe the role of the funders of the scoping
review.

Yes

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850.
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Supplementary Material 2 : Search Strategy for Mental Health
conditions after snakebite : Scoping review

Database: Ovid MEDLINE(R) <1946 to April 09, 2020>
Search Strategy:
-------------------------------------------------------------------------------1 exp Snake Bites/ (4584)
2 Snakebit*.mp. (1864)
3 ((bite* or envenom*) adj3 Snake*).mp. (5156)
4 1 or 2 or 3 (5470)
5 SELF-INJURIOUS BEHAVIOR/ or SELF MUTILATION/ or SUICIDE/ or SUICIDAL
IDEATION/ or SUICIDE, ATTEMPTED/ (64456)
6 MOOD DISORDERS/ or AFFECTIVE DISORDERS, PSYCHOTIC/ or BIPOLAR DISORDER/
or CYCLOTHYMIC DISORDER/ or DEPRESSIVE DISORDER/ or DEPRESSIVE DISORDER,
MAJOR/ or DEPRESSIVE DISORDER, TREATMENT-RESISTANT/ or DYSTHYMIC
DISORDER/ (145622)
7 NEUROTIC DISORDERS/ (17971)
8 DEPRESSION/ (116351)
9 ADJUSTMENT DISORDERS/ (4201)
10 ANXIETY DISORDERS/ or AGORAPHOBIA/ or OBSESSIVE-COMPULSIVE DISORDER/
or OBSESSIVE HOARDING/ or PANIC DISORDER/ or PHOBIC DISORDERS/ or STRESS
DISORDERS, TRAUMATIC/ or COMBAT DISORDERS/ or STRESS DISORDERS, POSTTRAUMATIC/ or STRESS DISORDERS, TRAUMATIC, ACUTE/ (91419)
11 ANXIETY/ or PANIC/ or HYSTERIA/ (84842)
12 MUNCHAUSEN SYNDROME BY PROXY/ or MUNCHAUSEN SYNDROME/ (1800)
13 FATIGUE SYNDROME, CHRONIC/ or OBSESSIVE BEHAVIOR/ (6634)
14 COMPULSIVE BEHAVIOR/ or BEHAVIOR, ADDICTIVE/ or IMPULSE CONTROL
DISORDERS/ (14628)
15 STRESS, PSYCHOLOGICAL/ or SEXUAL DYSFUNCTIONS, PSYCHOLOGICAL/ or
VAGINISMUS/ (124693)
16 ANHEDONIA/ or AFFECTIVE SYMPTOMS/ (13777)
17 MENTAL DISORDERS/ (160775)
18 ((self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or mood disorder* or
affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or
manic or cyclothymic* or depression or depressive or dysthymi* or neurotic or neurosis or
adjustment disorder* or antidepress* or anxiety disorder* or agoraphobia or obsess* or compulsi*
or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or
somatisation or somatization or dissociative or medical* unexplained or body dysmorphi* or
conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen or chronic
fatigue* or gambling or trichotillomania or vaginismus or koro or dhat or anhedoni* or affective
symptoms or mental disorder* or mental health).mp. (932797)
19 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 (1054061)
20 4 and 19 (100)
***************************

Database: Global Health <1910 to 2020 Week 13>
Search Strategy:
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-------------------------------------------------------------------------------1 exp Snake Bites/ (2993)
2 Snakebit*.mp. (1629)
3 ((bite* or envenom*) adj3 Snake*).mp. (3737)
4 1 or 2 or 3 (3994)
5 SELF-INJURIOUS BEHAVIOR/ or SELF MUTILATION/ or SUICIDE/ or SUICIDAL
IDEATION/ or SUICIDE, ATTEMPTED/ (7100)
6 MOOD DISORDERS/ or AFFECTIVE DISORDERS, PSYCHOTIC/ or BIPOLAR DISORDER/
or CYCLOTHYMIC DISORDER/ or DEPRESSIVE DISORDER/ or DEPRESSIVE DISORDER,
MAJOR/ or DEPRESSIVE DISORDER, TREATMENT-RESISTANT/ or DYSTHYMIC
DISORDER/ (1213)
7 NEUROTIC DISORDERS/ (0)
8 DEPRESSION/ (22047)
9 ADJUSTMENT DISORDERS/ (0)
10 ANXIETY DISORDERS/ or AGORAPHOBIA/ or OBSESSIVE-COMPULSIVE DISORDER/
or OBSESSIVE HOARDING/ or PANIC DISORDER/ or PHOBIC DISORDERS/ or STRESS
DISORDERS, TRAUMATIC/ or COMBAT DISORDERS/ or STRESS DISORDERS, POSTTRAUMATIC/ or STRESS DISORDERS, TRAUMATIC, ACUTE/ (304)
11 ANXIETY/ or PANIC/ or HYSTERIA/ (11733)
12 MUNCHAUSEN SYNDROME BY PROXY/ or MUNCHAUSEN SYNDROME/ (0)
13 FATIGUE SYNDROME, CHRONIC/ or OBSESSIVE BEHAVIOR/ (0)
14 COMPULSIVE BEHAVIOR/ or BEHAVIOR, ADDICTIVE/ or IMPULSE CONTROL
DISORDERS/ (0)
15 STRESS, PSYCHOLOGICAL/ or SEXUAL DYSFUNCTIONS, PSYCHOLOGICAL/ or
VAGINISMUS/ (0)
16 ANHEDONIA/ or AFFECTIVE SYMPTOMS/ (0)
17 MENTAL DISORDERS/ (41706)
18 ((self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or mood disorder* or
affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or
manic or cyclothymic* or depression or depressive or dysthymi* or neurotic or neurosis or
adjustment disorder* or antidepress* or anxiety disorder* or agoraphobia or obsess* or compulsi*
or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or
somatisation or somatization or dissociative or medical* unexplained or body dysmorphi* or
conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen or chronic
fatigue* or gambling or trichotillomania or vaginismus or koro or dhat or anhedoni* or affective
symptoms or mental disorder* or mental health).mp. (105074)
19 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 (108001)
20 4 and 19 (82)
***************************

Database: APA PsycInfo <1806 to April Week 1 2020>
Search Strategy:
-------------------------------------------------------------------------------1 exp Snake Bites/ (0)
2 Snakebit*.mp. (17)
3 ((bite* or envenom*) adj3 Snake*).mp. (29)
4 1 or 2 or 3 (42)
5 SELF-INJURIOUS BEHAVIOR/ or SELF MUTILATION/ or SUICIDE/ or SUICIDAL
IDEATION/ or SUICIDE, ATTEMPTED/ (41754)
6 MOOD DISORDERS/ or AFFECTIVE DISORDERS, PSYCHOTIC/ or BIPOLAR DISORDER/
or CYCLOTHYMIC DISORDER/ or DEPRESSIVE DISORDER/ or DEPRESSIVE DISORDER,
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MAJOR/ or DEPRESSIVE DISORDER, TREATMENT-RESISTANT/ or DYSTHYMIC
DISORDER/ (40479)
7 NEUROTIC DISORDERS/ (0)
8 DEPRESSION/ (25426)
9 ADJUSTMENT DISORDERS/ (720)
10 ANXIETY DISORDERS/ or AGORAPHOBIA/ or OBSESSIVE-COMPULSIVE DISORDER/
or OBSESSIVE HOARDING/ or PANIC DISORDER/ or PHOBIC DISORDERS/ or STRESS
DISORDERS, TRAUMATIC/ or COMBAT DISORDERS/ or STRESS DISORDERS, POSTTRAUMATIC/ or STRESS DISORDERS, TRAUMATIC, ACUTE/ (38845)
11 ANXIETY/ or PANIC/ or HYSTERIA/ (64133)
12 MUNCHAUSEN SYNDROME BY PROXY/ or MUNCHAUSEN SYNDROME/ (347)
13 FATIGUE SYNDROME, CHRONIC/ or OBSESSIVE BEHAVIOR/ (0)
14 COMPULSIVE BEHAVIOR/ or BEHAVIOR, ADDICTIVE/ or IMPULSE CONTROL
DISORDERS/ (927)
15 STRESS, PSYCHOLOGICAL/ or SEXUAL DYSFUNCTIONS, PSYCHOLOGICAL/ or
VAGINISMUS/ (219)
16 ANHEDONIA/ or AFFECTIVE SYMPTOMS/ (1337)
17 MENTAL DISORDERS/ (83237)
18 ((self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or mood disorder* or
affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or
manic or cyclothymic* or depression or depressive or dysthymi* or neurotic or neurosis or
adjustment disorder* or antidepress* or anxiety disorder* or agoraphobia or obsess* or compulsi*
or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or
somatisation or somatization or dissociative or medical* unexplained or body dysmorphi* or
conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen or chronic
fatigue* or gambling or trichotillomania or vaginismus or koro or dhat or anhedoni* or affective
symptoms or mental disorder* or mental health).mp. (825026)
19 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 (853894)
20 4 and 19 (8)
***************************

Database: Embase Classic+Embase <1947 to 2020 April 09>
Search Strategy:
-------------------------------------------------------------------------------1 exp Snake Bites/ (6606)
2 Snakebit*.mp. (7259)
3 ((bite* or envenom*) adj3 Snake*).mp. (4134)
4 1 or 2 or 3 (8133)
5 SELF-INJURIOUS BEHAVIOR/ or SELF MUTILATION/ or SUICIDE/ or SUICIDAL
IDEATION/ or SUICIDE, ATTEMPTED/ (98086)
6 MOOD DISORDERS/ or AFFECTIVE DISORDERS, PSYCHOTIC/ or BIPOLAR DISORDER/
or CYCLOTHYMIC DISORDER/ or DEPRESSIVE DISORDER/ or DEPRESSIVE DISORDER,
MAJOR/ or DEPRESSIVE DISORDER, TREATMENT-RESISTANT/ or DYSTHYMIC
DISORDER/ (160248)
7 NEUROTIC DISORDERS/ (21297)
8 DEPRESSION/ (366850)
9 ADJUSTMENT DISORDERS/ (2951)
10 ANXIETY DISORDERS/ or AGORAPHOBIA/ or OBSESSIVE-COMPULSIVE DISORDER/
or OBSESSIVE HOARDING/ or PANIC DISORDER/ or PHOBIC DISORDERS/ or STRESS
DISORDERS, TRAUMATIC/ or COMBAT DISORDERS/ or STRESS DISORDERS, POSTTRAUMATIC/ or STRESS DISORDERS, TRAUMATIC, ACUTE/ (94706)
11 ANXIETY/ or PANIC/ or HYSTERIA/ (235283)
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12 MUNCHAUSEN SYNDROME BY PROXY/ or MUNCHAUSEN SYNDROME/ (2299)
13 FATIGUE SYNDROME, CHRONIC/ or OBSESSIVE BEHAVIOR/ (13692)
14 COMPULSIVE BEHAVIOR/ or BEHAVIOR, ADDICTIVE/ or IMPULSE CONTROL
DISORDERS/ (44362)
15 STRESS, PSYCHOLOGICAL/ or SEXUAL DYSFUNCTIONS, PSYCHOLOGICAL/ or
VAGINISMUS/ (74140)
16 ANHEDONIA/ or AFFECTIVE SYMPTOMS/ (15926)
17 MENTAL DISORDERS/ (67268)
18 ((self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or mood disorder* or
affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or
manic or cyclothymic* or depression or depressive or dysthymi* or neurotic or neurosis or
adjustment disorder* or antidepress* or anxiety disorder* or agoraphobia or obsess* or compulsi*
or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or
somatisation or somatization or dissociative or medical* unexplained or body dysmorphi* or
conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen or chronic
fatigue* or gambling or trichotillomania or vaginismus or koro or dhat or anhedoni* or affective
symptoms or mental disorder* or mental health).mp. (1428626)
19 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 (1625810)
20 4 and 19 (345)
21 limit 20 to exclude medline journals (134)

Database: EBM Reviews - Cochrane Central Register of Controlled Trials <February
2020>
Search Strategy:
-------------------------------------------------------------------------------1 exp Snake Bites/ (83)
2 Snakebit*.mp. (90)
3 ((bite* or envenom*) adj3 Snake*).mp. (140)
4 1 or 2 or 3 (161)
5 SELF-INJURIOUS BEHAVIOR/ or SELF MUTILATION/ or SUICIDE/ or SUICIDAL
IDEATION/ or SUICIDE, ATTEMPTED/ (1347)
6 MOOD DISORDERS/ or AFFECTIVE DISORDERS, PSYCHOTIC/ or BIPOLAR DISORDER/
or CYCLOTHYMIC DISORDER/ or DEPRESSIVE DISORDER/ or DEPRESSIVE DISORDER,
MAJOR/ or DEPRESSIVE DISORDER, TREATMENT-RESISTANT/ or DYSTHYMIC
DISORDER/ (13979)
7 NEUROTIC DISORDERS/ (300)
8 DEPRESSION/ (11587)
9 ADJUSTMENT DISORDERS/ (243)
10 ANXIETY DISORDERS/ or AGORAPHOBIA/ or OBSESSIVE-COMPULSIVE DISORDER/
or OBSESSIVE HOARDING/ or PANIC DISORDER/ or PHOBIC DISORDERS/ or STRESS
DISORDERS, TRAUMATIC/ or COMBAT DISORDERS/ or STRESS DISORDERS, POSTTRAUMATIC/ or STRESS DISORDERS, TRAUMATIC, ACUTE/ (8651)
11 ANXIETY/ or PANIC/ or HYSTERIA/ (7306)
12 MUNCHAUSEN SYNDROME BY PROXY/ or MUNCHAUSEN SYNDROME/ (2)
13 FATIGUE SYNDROME, CHRONIC/ or OBSESSIVE BEHAVIOR/ (420)
14 COMPULSIVE BEHAVIOR/ or BEHAVIOR, ADDICTIVE/ or IMPULSE CONTROL
DISORDERS/ (653)
15 STRESS, PSYCHOLOGICAL/ or SEXUAL DYSFUNCTIONS, PSYCHOLOGICAL/ or
VAGINISMUS/ (5996)
16 ANHEDONIA/ or AFFECTIVE SYMPTOMS/ (498)
17 MENTAL DISORDERS/ (3580)
18 ((self adj (injur* or mutilat*)) or suicide* or suicidal or parasuicid* or mood disorder* or
affective disorder* or bipolar i or bipolar ii or (bipolar and (affective or disorder*)) or mania or
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manic or cyclothymic* or depression or depressive or dysthymi* or neurotic or neurosis or
adjustment disorder* or antidepress* or anxiety disorder* or agoraphobia or obsess* or compulsi*
or panic or phobi* or ptsd or posttrauma* or post trauma* or combat or somatoform or
somatisation or somatization or dissociative or medical* unexplained or body dysmorphi* or
conversion disorder or hypochondria* or neurastheni* or hysteria or munchausen or chronic
fatigue* or gambling or trichotillomania or vaginismus or koro or dhat or anhedoni* or affective
symptoms or mental disorder* or mental health).mp. (123930)
19 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 (131076)
20 4 and 19 (4)
***************************
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Supplementary Material 3 : Reasons for exclusion at full text level –
Mental Health Conditions after snakebite envenomation : scoping
review
Study Citation
1. Tun P, Warrell DA, Tin Nu S, et al. Acute and chronic pituitary
failure resembling Sheehan's syndrome following bites by Russell's
viper in Burma. The Lancet 1987;330(8562):763-67. doi:
10.1016/S0140-6736(87)92500-1
2. Sutherland SK. Treatment of snake bite in Australia and Papua
New Guinea. Aust Family Physn 1976;5(3):272-88.

Reason for exclusion
No mental health
condition

3. Weston MW. Lovelorn and snakebit. Hospital practice (Office ed)
1986;21(3A):140-3.
.

Wrong study design

4. Miller MW, Wild MA, Baker BJ, et al. Snakebite in captive Rocky
Mountain elk (Cervus elaphus nelsoni). Journal of wildlife diseases
1989;25(3):392-6
5. Bubalo P, Curic I, Fister K. Characteristics of venomous snakebites
in Herzegovina. Croatian Medical Journal 2004;45(1):50-53.

No human participants

6. Bawaskar HS, Bawaskar PH, Punde DP, et al. Profile of snakebite
envenoming in rural Maharashtra, India. The Journal of the
Association of Physicians of India 2008;56:88-95.

Wrong study design

Not on specific mental
health condition other
than fear and anxiety
immediately after bite
No mental health
condition

7. Pridmore S, Khan MA. PTSD criterion in proverbs. Australian and
New Zealand Journal of Psychiatry 2011;45(12):1094-95. doi:
http://dx.doi.org/10.3109/00048674.2011.595688

Wrong study
design(commendary)

8. Solomon S, Mitchell NJ, Jayakar J. A case of obsessive-compulsive
disorder with cultural content. Transcultural Psychiatry
2011;48(4):514-15. doi:
http://dx.doi.org/10.1177/1363461511409630

No actual snakebite. The
patient had an OCD where
the patient repeatedly
believe he was bitten by a
snake
Not on any mental health
conditions

9. Neki NS. Acute myocardial infarction in snake bite envenomation A case report. Journal of Medicine (Bangladesh) 2015;16(1):46-47.
doi: http://dx.doi.org/10.3329/jom.v16i1.22401
10. Jacob JR, Paul A, Alex AG. Devil is in the detail. BMJ case reports
2018;2018 doi: https://dx.doi.org/10.1136/bcr-2017-224134

Not on any mental health
conditions

11. Waiddyanatha S, Silva A, Siribaddana S, et al. Long-term Effects
of Snake Envenoming. Toxins 2019;11(4) doi:
https://dx.doi.org/10.3390/toxins11040193
12. Kartha A, Ratnakaran B, Punnoose VP, et al. Psychosis in a
patient with hypopituitarism due to secondary empty sella

Wrong study design
(narrative review)
Abstract of a paper which
has already been included
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aspects of human-tiger conflict: an ethnographic study of tiger
widows of Sundarban Delta, India. Environmental Health Insights
2016;10:1-29. doi: http://dx.doi.org/10.4137/ehi.s24899
14. Mercer HP, McGill JJ, Ibrahim RA. Envenomation by sea snake in
Queensland. The Medical journal of Australia 1981;1(3):130. doi:
10.5694/j.1326-5377.1981.tb135383.x
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stress disorder in children after animal-induced injury in China.
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Not on any mental health
conditions

Not on any mental health
conditions
Wrong condition (no
snakebite)
Not on any mental health
conditions
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