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Project Founder and Team Lead

Muskaan Sachdeva
muskaan.sachdeva@mail.utoronto.ca
Muskaan is a medical student at University of Toronto, and is
also a graduate of the B.HSc program at McMaster University.
She is an avid supporter of mental health initiatives and is
extremely interested in the field of psycho-dermatology: the
connection between the mind and the skin. Through initiating
and leading the Neurofibromatosis project, she aspires to
understand the cutaneous manifestations of the condition and
their effect on the patients’ mental health.
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Introduction
In 2018-2019, 131 people affected by neurofibromatosis participated in
the International NF Skin and Mental Health Survey.
During 2018-2019, the
International Neurofibromatosis
Project collected information
through a survey about Canadians
living with neurofibromatosis type
1 (NF1) and their experiences with
this disorder, particularly regarding
cutaneous (skin-related)
symptoms and their impact on
mental health.

In partnership with NFON, our
team hopes that the information
collected will improve awareness
about the various challenges
associated with cutaneous
symptoms of NF1 and alleviate the
burden of surgery costs. Through
this project, we hope to improve
the physical and mental wellbeing
of those affected by the skinrelated symptoms of NF1.
Currently, our team is
implementing various mini projects
to further our cause:

The cutaneous symptoms of NF1
can impact many people’s daily
lives and mental health.
Individuals can choose to undergo
surgery to address their concerns,
but the procedures are not
covered under the Health
Insurance Plans in Canada as
they are considered cosmetic
procedures. Consequently, the
cost of such procedures may act
as a barrier to those who would
like to improve their quality of life,
therefore worsening their mental
health.

1.

A more standardized research
study;

2.

An anthology containing
patient narratives;

3.

A series of documentaries
sharing patient narratives;

4.

Lobbying for cost coverage for
surgery.

This report is preliminary to a
more extensive study to be
conducted. It includes a results
summary that can be used to
inform both the public and the
government about the cutaneous
symptoms of NF1 and its mental
health effects.
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Background
Neurofibromatosis is an autosomal dominant genetic disorder in
which tumors grow in the central and peripheral nervous systems
and patients exhibit a combination of cutaneous lesions1. This
disorder in cell regulation is classified into two very distinct
subtypes: neurofibromatosis type 1 (NF-1) and neurofibromatosis
type 2 2. NF-2 affects 1 in every 50000 individuals worldwide and is
characterized by tumors in the central and peripheral nervous
systems and rarely by cutaneous disorders1. Also known as
Recklinghausen's disease, NF-1 is much more common as it affects
1 in 3500 individuals and involves many cutaneous
manifestations1.
Café-au-lait spots are flat, hyperpigmented lesions on the skin that
are from light to dark brown in colour that are observed in early
childhood and almost all NF-1 patients exhibit1. Freckling in the
groin and/or armpits is also observed in 90% of patients3. Another
common clinical manifestation of NF-1 involves neurofibromas,
which are benign tumors along the nerve-sheath in the peripheral
nervous system1. Cutaneous and subcutaneous neurofibromas
occur as fleshy masses on the skin and tender bumps below the
skin, respectively1. These cause few medical complications but tend
to cause itching, stinging, pain and disfiguration. Plexiform
neurofibromas occur earlier in life and involve nerve roots in tissues
and organs that lie below the dermis2. These have a 10% chance of
becoming malignant and, as they can spread along large segments
of nerves, can result in nerve dysfunction and further
disfigurement2. NF-1 patients also exhibit benign tumors involving
melanocytes of the iris called Lisch nodules3.
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Background
There is considerable literature pertaining to the association of skin
conditions and psychological illnesses and difficulties4. Skin diseases
are often accompanied by depression, anxiety and constructs such as
shame, embarrassment and stigma4. Although most of the cutaneous
manifestations of NF-1 are not detrimental to patient’s physical wellbeing, the severity of the disease, its cosmetic features and visibility
has an adverse effect on patients' lives and is accompanied with a
high risk of developing psychiatric disorders5. A study found that
patients exhibit persistent mild depression (21%), depressive mood
(7%) and personality disorders (3%)6. NF-1 patients are also four
times more likely to commit suicide compared to the general
population6. In most cases, surgery is the only available treatment
option for patients and according to most studies, patients report a
better quality of life post-treatment7.
However, the literature on this association involves highly variable
methods and is inconsistent4. Population-based studies tend to not
accurately represent the reality of NF1 in the general population5.
Questionnaires used in these studies are generic and incapable of
evaluating more specific, specialized issues pertaining to NF-1 such
as worries about the inheritance pattern of the disease5.
The International Neurofibromatosis Skin and Mental Health Survey
was developed in order to address these gaps in literature, particularly
regarding cutaneous (skin-related) symptoms and their impact on
mental health. It consisted of 50 standardized questions and
comprehensively addressed the psychosocial factors affecting the NF
population by examining patient’s perceptions of their physical
appearance, how it impacts aspects of their lives such as their
relationships, their feelings pertaining to treatments/procedures they
are undergoing, barriers that they encounter, and mental health
experiences. This report gathers preliminary information to inform an
upcoming research study regarding the cutaneous symptoms and
impact of mental health of NF-1. Data is currently being collected for
this study and we are open to collaboration with other NF
organizations to facilitate this.
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Methods
Data Collection Procedures
Online
The survey was administered
online using SurveyMonkey, a
secure survey platform. The
survey link was distributed
through emails to target
respondents and posted on
the NFON website. Upon
clicking the link, respondents
were navigated to the survey
page, through which they
submitted their responses.
NF Camp

Data Protection Procedures

Hardcopy versions of the
survey were distributed to NF
Family
camp
attendees.
Respondent submitted their
completed surveys to project
volunteers.
Informed Consent Process
Before beginning the survey,
respondents were asked to
provide informed consent
through a multiple choice
question. If a respondent did
not consent, they were
directed to the end of the
survey. If they did consent,
then they were navigated to
the first survey question.

Inclusion
Analysis

Online data will be stored
indefinitely on a secure sever.
All hardcopy data will be
destroyed.
Analysis Procedures
Only preliminary analyses
conducted by SurveyMonkey
were applied to the 20182019 survey data. This report
presents the responses of
select questions.
Criteria

for

To have their response
included in analyses, the
respondent needed to be an
English speaker who could
provide informed consent for
participating in the survey.
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Results
The following four pages present the results for select
questions from the 2018-2019 International NF Skin and
Mental Health Survey. The results summary is divided into four
sections, each of which corresponds to one section of the
2018-2019 survey:
1. Demographics;
2. Neurofibromatosis General Information;
3. Mental Health;
4. Surgery.
Due to the non-standardized nature of the survey, only
preliminary analyses were conducted. Since no question was
mandated, 131 individual responses were not available for
each question and there was missing data. In turn, simple
sums are presented for the response options of select
questions. Under each figure, you will find a note describing
the number of people who answered the given question.
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Demographics
Table 1 – Respondents by gender, age, province, NF type and
ethnicity
n

%

Female

61

68.54

Male

27

30.34

Prefer not to disclose

1

1.12

1

1.19

Alberta

2

2.38

Saskatchewan
Manitoba

1
2

1.19
2.38

Ontario
Quebec

63
8

75.00
9.52

2
4
1

2.38
4.76
1.19

NF1

80

93.02

NF2

1

1.16

Not sure
Ethnicity4

5

5.81

Black or African
American
Hispanic

5

5.81

3

3.49

Caucasian
Asian or Pacific
Islander
Native American /
Pacific Alaskan
Prefer not to disclose

66
1

76.74
1.16

1

1.16

2

2.33

Other

4

4.65

Other (please specify)

4

4.65

Mean (Std. dev.)

Range

40(16.4)

1-71

Gender1

Province2
British Columbia

New Brunswick
Nova Scotia
Prince Edward Island
Type of NF3

Age in

Years5

1,5Based

on answers from 89 respondents
3Based on answers from 84 respondents
4.5Based on answers from 86 respondents
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Neurofibromatosis General Information
Graph 1 – Frequency of NF1 skin-related symptoms in
respondents
Neurofibromas

81

Café-au-lait spots

76

Freckling

63

Lisch nodules

43

Other (please specify)

21

Other

5

*Based on answers from 87 respondents

Skin-Related Questions
Graph 2 – Frequency of respondents who feel that their NF is
unattractive to others*
25
20

Strongly Agree Moderately
Agree

7

6

Neutral

Moderately
Disagree

8

Strongly
Disagree

*Based on answers from 66 respondents

When asked how often they felt ignored, unwelcomed, or unfairly treated
based on their physical appearance, 41 people (63.12%) reported
experiencing this at least occasionally. 25 people (37.88%) responded
with “Never”.*
*Based on answers from 66 respondents
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Mental Health
Graph 3 – Respondents diagnosed with a mental health
problem due to NF skin-related symptoms

20
28

20 respondents (41.67%)
reported
being
diagnosed with a mental
health disorder such as
depression due to their
NF1
skin-related
symptoms.*
*Based on answers from
48 respondents

Yes

Not applicable

Graph 4 – Factors most helpful for coping with NF1 skinrelated symptoms
12
respondents
(20.60%)
reported that surgery has been
most helpful in their journey of
coping with NF1 skin-related
symptoms.
29
(50.00%)
reported support of family and
friends
and
17
(29.31%)
reported factors not listed as
response options.*
*Based on answers from 58
respondents

29

17
12

Surgery

Support of
Family and
Friends

Other
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Surgery
Graph 5 – Willingness to seek treatment by OHIP coverage
among respondents

40 respondents (63.49%)
stated
that
full
OHIP
coverage would encourage
them to seek treatment for
their
NF1
skin-related
symptoms. 10 respondents
(15.87%) stated that partial
OHIP coverage would help.*
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40

*Based on answers from 63
respondents

Full OHIP Coverage
Partial OHIP Coverage

19 respondents (34.55%) reported cost as a barrier in seeking
treatment for their NF1 skin-related symptoms.*
*Based on answers from 55 respondents
When asked how often they felt their skin problems were not taken
seriously by healthcare providers, 49 respondents (77.78%)
reported experiencing this at least occasionally. 14 respondents
(22.22%) reported “Never”.*
*Based on answers from 63 respondents
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Limitations
The 2018-2019 NF Skin and Mental
Health Survey posed a range of
limitations that prevented our team
from conducting extensive analyses
on and drawing stronger
conclusions using survey data.

Instead of interpreting questions in
the manner intended by the survey
developers, respondents may
have interpreted them differently.
Ultimately, the reliability and
validity of the data collected was
To start, large amounts of missing
likely compromised. To maximize
data were accrued due to the
the internal consistency and
inclusion criteria being overly
validity of the NF Skin and Mental
lenient; respondents were only
required to speak English. Since the Health Survey, its future iterations
will consist of standardized scales
age of respondents was not
that have demonstrated well in
restricted, many survey questions
psychometric properties.
failed to apply to younger
respondents who had not
experienced, for example, romantic In addition, the data trends for
relationships. Similarly, patients
surgery cost-related questions
diagnosed with NF2 and
may have been confounded due to
Schwannomatosis were not
the fact that NF camp participants
excluded; consequently, many
survey questions were not relevant contributed to these trends. Since
NF camp participants were
for them. To reduce the amount of
required to pay for their camp
missing data accrued, future
iterations of the NF Skin and Mental attendance, surgery may be more
Health Survey will have stricter
financially accessible for them.
inclusion criteria. Respondents will
be required to be English speakers, Finally, because some participants
patients diagnosed with NF1, and
responded to the survey in-person
older than 18 years.
rather than online, their answers
Secondly, the measures included in may have been influenced by the
the survey homegrown and nonpressure of being identified by the
standardized. In turn, the ability of
survey administrator.
respondents to universally
In the 2019-2020 phase of the
understand the questions and
project, the aforementioned
response options may have been
limitations will be reduced.
adversely affected.
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Conclusions

NF1 patients
show
cutaneous
symptoms
such as
neurofibromas
(93.10%), caféau-lait spots
(87.36%), and
freckling
(72.41%).

NF1 cutaneous
symptoms
negatively
impact various
facets of one’s
life, including
but not limited
to self-esteem
and
relationships.
In turn, the
mental health
of NF1
patients is
adversely
affected.

The impact of
NF1 cutaneous
symptoms is
underestimated
by the general
public,
healthcare
providers, and
policymakers. In
turn, surgery for
eliminating
cutaneous
symptoms is
insufficiently
funded by the
government.
Ultimately, the
mental health of
NF1 patients
continues to be
adversely
impacted.
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Recommendations
Based on the preliminary analyses conducted on the 20182019 survey data, and evaluation of project components, our
team has compiled a set of recommendations for future
iterations of the NF Skin and Mental Health Survey.
For the International NF
Skin and Mental Health
Project:
1.

Establish stricter survey
inclusion criteria to
reduce the amount of
missing data accrued;

2.

Include standardized
measures and scales in
the survey to increase
the reliability and validity
of data collected;

3.

Expand the platform for
people diagnosed with
NF1 through a
documentary series and
a published anthology,
both of which will
highlight patient
narratives.

For the Government of
Ontario:
1. Recognize that the
cutaneous symptoms of
NF1 are wrongly
considered purely
cosmetic by the general
public, healthcare
providers, and
policymakers. In reality, the
mental health of patients
diagnosed with NF1 is
adversely impacted by
their skin-related
symptoms.
2. Consider allocating more
funds to either partially or
fully cover the costs of
surgery for NF1-diagnosed
patients, as both of these
can encourage persons to
seek treatment for their
cutaneous symptoms.
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The 2018-2019 International NF Skin and Mental Health
Survey posed a unique opportunity to explore the
associations between NF1 skin-related symptoms and the
mental health of NF1 patients. This project would not have
been possible without the continued support of the
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To request further information on the 2018-2019
International Skin & Mental Health Survey, please
contact our Project Lead, Muskaan Sachdeva, at
muskaan.sachdeva@utoronto.ca.
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