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ABSTRACT

OBJECTIVES

To identify Barbie brand dolls that had medicine
and science themed professions in comparison with
other career dolls and to determine their accuracy in
meeting clinical and laboratory safety standards.
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DESIGN
Cite this as: BMJ 2023;383:e077276 fog o
http://ck dolorg/ 10,1136/ Descriptive quantitative study.
bmj-2023-077276 SETTING

Visual and data analysis of web searches.

MAIN OUTCOME MEASURES

To identify the kinds of medical and scientific
subspecialties that the Barbie dolls (and a comparison
doll group) worked in; and to determine whether
these medical professional and scientist dolls met
laboratory and clinical safety standards. Additional
data about doll demographics (ie, age, ethnic group,
and sex) were also collected.

PARTICIPANTS

92 Barbie brand dolls were analyzed: doctor (n=53),
scientist (n=10), science educator (n=2), nurse
(n=15), dentist (h=11), and paramedic (n=1). 65 non-
Barbie brand dolls were also analyzed for comparison
purposes: doctor (n=26), scientist (n=27), nurse
(n=7), dentist (n=2), engineer (n=2), and magnetic
resonance imaging (MRI) technician (n=1) dolls.
RESULTS

Barbie brand medical professional dolls (n=80) largely
treated children (66%, n=53/80), with only three (4%)
medical professional dolls being directly depicted
working with adults. Of the 12 scientist Barbie

brand dolls, none met all proper personal protective
equipment requirements related to hair and clothing.

Accepted: 13 November 2023

WHAT IS ALREADY KNOWN REGARDING THIS TOPIC?

Sociologists have given children medical and scientist Barbie dolls to
understand how they affect children’s views of science and medicine and their
perceived ability to pursue them as careers

No previous studies have analyzed Barbie medical professional and scientist
dolls to determine the kinds of professions they hold and their professional
accuracy

WHAT DOES THIS STUDY ADD?

This study analyzed Barbie medical professional and laboratory scientist dolls
through the perspective of a medical researcher experienced in laboratory and
desk work

Parents and children often do not realize how few medical and scientific
specialties are represented or whether proper personal protective equipment is
used

This study identifies flaws current dolls have and offers suggestions that toy
companies could use to create better, more accurate, and professionally diverse
medical professional and scientist dolls
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Analysis of Barbie medical and science career dolls: descriptive

Barbie brand dolls often came with items, such as
laboratory coats, microscopes, stethoscopes, and
glasses, that children stereotypically associate with
doctors and scientists. While comparison dolls offered
a wider range of age and ethnic groups than the Barbie
doll group did, the dolls similarly struggled to portray
a wide range of medical and scientific subfields and
most comparison dolls did not wear proper personal
protective equipment.

CONCLUSIONS

Medicine and science themed dolls help to inspire
tomorrow’s medical professionals and scientists.

All toy companies should ensure that future medical
professional and scientist dolls meet clinical and
laboratory safety standards and diversify the types
of medical and scientific professions represented
(especially among male dominated fields). For young
girls’ sakes as much as her own, Barbie must keep
shattering glass ceilings.

Introduction

If Barbie were a real woman, she would have a can of
alphabet soup’s worth of degree titles (ie, PhD, MD,
DO, OD, DNP, DDS, DVM, JD, MSc, and an MBA) after
her name. The ever-popular fashion doll has been
everything from a construction worker, teacher, and
veterinarian to a judge, scientist, and medical doctor.
By those metrics alone, she has more than lived up
to the brand’s former motto that “We girls can do
anything.” Yet, Barbie is far from the only woman
reshaping the workforce. In the US and the UK, women
now comprise 37.1% and 48.0% of all practicing
physicians, respectively.! * With women beginning
to dominate American and British medical school
applications, these numbers are only expected to
increase further.> * Similarly, women now account for
more than half of all US and UK dental school students.’
¢ Women continue to dominate in terms of numbers
in the nursing profession: 88% and 89% of nurses
in the US and UK, respectively, are female.” ® From
bachelors to doctorates, women earn more than half
of all biological and medical research related degrees.’
° The growing number of women within medicine
and science offers more than only the chance for sex
parity in traditionally male dominated fields, but also
the opportunity to positively impact women’s health
on a large scale. Women’s health issues, including
female specific health conditions and diseases that
overwhelmingly affect women, remain underfunded
and under-researched.'® Female researchers have the
power to change that deficit. Patients of both sexes
have also benefited from women’s growing presence
within medicine because patients who have been
treated by female surgeons are less likely to die or have
negative acute and chronic outcomes after surgery than
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patients treated by male surgeons are.'’ '* Although
the reasons for these improvements in outcome can
only be speculated, they prove that women have more
than earned their place in medicine.

Doctor, scientist, nurse, paramedic, and dentist
Barbie dolls are more than mere pink playthings, but
definite symbols of some of the most important careers
that girls can aspire to one day hold, careers that their
foremothers fought for them to access. Yet, these dolls
do more than raise awareness. They embody society’s
ideas of who and what medical professionals and
scientists are. As such, Barbie dolls can unintentionally
spread misconceptions about medicine and science,
most often via their appearances. Mattel openly seeks
to inspire girls’ future professional aspirations with
their Barbie career dolls."**® If Barbie wishes to be an
accurate mirror for young girls to reflect their medical
and scientific career aspirations on, then she needs to
practice many kinds of medicine and science and meet
standard hospital and laboratory safety requirements.

This study had two main objectives: to identify
the kinds of medical and scientific fields, including
subspecialties, that the Barbie dolls (and a comparison
group) worked in; and to determine whether these
medical professional and scientist dolls met laboratory
and clinical safety standards. Additional data about
doll demographics (ie, age, ethnic group, and sex)
were also collected.

Methods
Study design
I used visual observation and analysis of Barbie brand
and comparison dolls in this descriptive quantitative
study to identify the types of medical and science
professions career dolls were depicted practicing
and their adherence to clinical and laboratory safety
standards. All data were collected and analyzed from
July to November 2023 by a single author. Barbie
brand dolls were identified using Google search
results. Amazon, Walmart, eBay, Mattel, Barbie Wiki,
and BarbieDB web pages were all consulted to find
information about the name, year of production, and
demographics of each doll (ie, age, ethnic group, and
sex). Dolls, doll clothing and accessories, and any
related packaging were visually analyzed to determine
the doll’s career, whether the clothing and accessories
met clinical and laboratory safety standards, and what
types of patients (if any) the dolls were designed to
work with. Results were identified using the search
terms “Doctor Barbie,” “Dr. Barbie,” “scientist Barbie,”
“Doctor Ken,” “Dr. Ken,” “nurse Barbie,” “nurse Ken,”
“dentist Barbie,” “dentist Ken,” “doctor,” “scientist,”
“science,” “science teacher,” “nurse,” “dentist,” and
“STEM.” Many of the career dolls in both groups came
with smaller dolls modelled after babies and children.
Unless these dolls were specifically depicted taking
part in scientific or medical careers (ie, Chelsea Can Be
dolls), then demographics and other data about them
were not analyzed.

Barbie may be the focus of this research, but she is
far from the only doll on toy store shelves. A separate
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group of 65 dolls and doll-like toys was analyzed for
comparison purposes. These comparison dolls were
analyzed using the same objectives as the Barbie dolls
were. Demographic data were also collected for each
comparison doll. Laboratory scientist, doctor, nurse,
dentist, engineer, and magnetic resonance imaging
(MRI) technician dolls were analyzed. Comparison
participants were identified using Google, Amazon,
Walmart, and eBay webpages, as well as Yo Joe!,
Bratz Wiki, and MHcollector databases. The search
terms “doctor doll,” “scientist doll,” “science doll,”
“nurse doll,” “dentist doll,” “STEM doll,” “doctor,”
“scientist,” “science teacher,” “nurse,” “dentist,” and
“STEM” were used.

9

Measures

Doll careers were identified by visually analyzing
the clothing, accessories, and packaging of Barbie
and comparison brand dolls. Clothing, accessories,
and hair were visually analyzed to determine if dolls
met laboratory and clinical safety standards. Data
within this study, which were collected and analyzed
by a single author, are represented by simple counts
and proportions. These counts and proportions were
used to analyze the kinds of jobs the included dolls
had, the demographics of the dolls, their clothes and
accessories, and their hairstyles.

Participants

Participants consisted of Barbie brand and non-Barbie
brand dolls depicted as having medical and scientific
careers. Dolls were eligible to be analyzed in this study
if they were: an official Mattel Barbie brand doll; were
mass produced (ie, not one-of-a-kind or custom made);
were depicted working as a laboratory scientist, science
educator, medical doctor, dentist, nurse, or paramedic.
Comparator dolls (ie, non-Barbie brand dolls) that
depicted one of the aforementioned careers were
also eligible for analysis. Dolls were ineligible for this
analysis if they were: a Barbie signature or other special
edition Barbie doll aimed exclusively at collectors;
modelled on a real person (eg, Florence Nightingale)
or popular culture character (eg, Julia Baker and
Dana Scully); or depicted a job related to science and
medicine that was outside of the eligibility criteria
(eg, veterinarian, marine biologist, and paleontologist
dolls), unless they were prespecified comparison dolls
(ie, specific engineer and MRI technician dolls). To
further ensure the focus remained on playline dolls,
I excluded playsets and fashion packs that did not
include dolls.

Definition of laboratory and clinical safety
guidelines

The laboratory and clinical safety guidelines by which
all analyzed dolls were judged was based on guidance
released by Indiana University, adistinguished research
university that all educational facilities should proudly
model themselves after. University Policies PS-EHS-02
require that all students and employees wear closed-
toed shoes and full-length pants/trousers and skirts

doi: 10.1136/bmj-2023-077276 | BMJ 2023;383:e077276 | thelbmj
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Fig 1| Jobs of Barbie brand and comparison dolls. The Barbie brand doll group (n=92)
was mostly doctors (58%, n=53/92). The comparison doll group (n=65) had more

scientists (41%, n=27/65) than did the Barbie brand doll group

Comparison

Jobs

when in a laboratory setting. Loose hair and clothing
must be tied back. Laboratory coats, disposable gloves,
and safety goggles or glasses are required within many
Indiana University laboratories, especially laboratories
where dangerous chemicals such as explosives,
oxidizers, and organic peroxides are used.!® !’ The
Indiana University laboratory safety and chemical
hygiene plan further requires that laboratory coats be
made entirely of cotton or be flame-resistant, as needed
for each laboratory. Whenever possible, clothing
should minimize skin exposure. Laboratory coats and
other personal protective equipment should also be
long enough to prevent contact with the skin without
being overly long or baggy. Shoes should minimize an

individual’s risk of slipping

Thus, a scientist doll will be viewed as adhering to
these guidelines if it wears a wrist length laboratory
coat, pants or skirt that covers the entirety of the legs,
shoes that cover the entirety of the foot, safety goggles
or glasses, and gloves. Hair must be short or tied back.
while designed for
laboratory work, also largely apply within clinical
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Fig 2 | Sex of Barbie brand and comparison dolls. Barbie brand dolls (1=92) were almost
all female (93%, n=86/92). The comparison dolls (n=65) were 83% female (n=54/65)

and 17% (n=11/65) were male
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settings, and were used to judge all analyzed medical
professional dolls. Medical professionals are regularly
in contact with patients who may be infectious or may
otherwise be a potential harm to their health. As such,
medical professional dolls were considered adherent
to guidelines if they wore wrist length laboratory
coats, fully covering pants or skirts, and gloves, as
well as had short or tied back hair. Although these
guidelines may seem overly stringent for a medical
setting, numerous analyzed medical professional dolls
were shown working with children, indicating that
medical professional dolls should minimize skin and
hair exposure to protect themselves from the grubby
handed germ factories that they treat.

Statistical analysis

No statistical software was used for this analysis. All
statistics were calculated by dividing a subset of dolls
against total dolls. All information about the dolls,
including collected demographics and other statistical
information, was reviewed, and re-calculated by the
author three times to ensure accuracy.

Patient and public involvement
Patients and the public were not involved or consulted
in any way during this research.

Results

92 Barbie dolls and 65 non-Barbie brand comparison
dolls were analyzed. Figures 1-4 contain the analyzed
dolls’ professional, sex, ethnic, and age demographics.

Objective 1: the types of scientist and medical
professional dolls

Barbie brand medical professional dolls (n=80) were
depicted overwhelmingly as doctors (66%, n=53/80),
with smaller numbers of Barbie brand dolls being
shown working as nurses (19%, n=15/80), dentists
(14%, n=11/80), and paramedics (1%, n=1/80) (fig 1).
Medical professional Barbie dolls worked with children
in 53 (66%) of 80 dolls. Only one Barbie brand doctor
doll (1%) of 80 medical dolls was directly depicted
working with adult patients. All male Barbie brand
dolls (ie, Ken) analyzed (n=6) were doctors (83%,
n=5/6), three of which were shown working with
children, and dentists (17%, n=1/6). Of the 52 Barbie
brand doctor dolls, 51 (98%) came with stethoscopes,
while items such as face masks (4%, n=2) and axillary
crutches 2% (n=1) were much rarer. Box 1 below
depicts the various medical accessories that came
with doctor Barbie, Ken, or Chelsea dolls. These items
largely correlate to non-specialized care. Other than
three ophthalmologist dolls (two (66%) of which were
pediatric ophthalmologists), all Barbie brand doctor
dolls appeared to have either no specialization or were
pediatricians with no apparent subspecialization.

Like doctor dolls, most of the 15 nurse Barbie
dolls came with stethoscopes (60%, n=9). Only two
(13%, n=2) nurse dolls were depicted working with
children, while another two (13%, n=2) worked with
adults; more specifically, one of them, civil war nurse
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Fig 3 | Ethnic groups of Barbie brand and comparison dolls. Over half of Barbie brand
dolls (n=92) were white (59%, n=54/92). Among the comparison doll group (n=65),
only 32% (n=21/65) of the comparison dolls were white, with more than a quarter of
comparison dolls being non-human or being human but having no ethnic group (26%,

n=17/65)
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Barbie, was a battlefield nurse. The remaining 11
(74%) of 15 nurse Barbie dolls were not depicted
working with any specific kind of patient and
appeared to have no specialization. The 11 dentist
Barbie brand dolls, which all came with laboratory
coats and toothbrush and toothpaste accessories,
were either pediatric dentists (91%, n=10) or had no
specialty (9%, n=1).

Twelve scientist Barbie dolls were depicted as
either bench scientists in the laboratory (83%, n=10)
or science educators (17%, n=2). All 12 scientist
dolls were women. Box 2 lists the different types
of doll sized science accessories that came with
the Barbie dolls. Eleven (92%) of 12 Barbie brand
scientist dolls came with a microscope accessory,
whereas items such as the alcohol burner (8%,
n=1/12)were included with far fewer dolls. These
items indicate that the scientist Barbie dolls, whether
bench researchers or educators, are largely chemists
and biologists. A full list of Barbie brand and
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Fig 4 | Ages of Barbie brand and comparison dolls. All Barbie brand dolls (h=92) were
either adults (98%, n=90/92) or children (2%, n=2/92). Alongside adults (45%,
n=29/65) and children (20%, n=13/65), the comparison doll group (n=65) included
baby (5%, n=3/65) and teenage (31%, n=20/65) career dolls
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comparison professional dolls analyzed is presented
in supplementary tables A and B.****°

Two of the scientist Barbie dolls came with Barbie
branded science, technology, engineering, and math
(STEM) kits. The only difference between the two Kits
was the character doll (ie, Barbie or Nikki) that came
with each kit. The Barbie STEM kit featured simple
experiments that crossed multiple scientific disciplines
including chemistry, biology, and engineering. Using
the kit’s storybook manual, children could use Lego-
like blocks to build a doll sized shoe rack, spinning
dress rack, rotating closet, greenhouse, washing
machine, and dress design platform. Chromatography
and photosynthesis principles could be used to help
design doll dresses.

Most of the 65 comparison dolls were scientists
(41%, n=27) and doctors (40%, n=26), with smaller
numbers of nurses (11%, n=7), dentists (3%, n=2),
and engineers (3%, n=2). One doll was an MRI
technician doll (2%) (Fig 1). The type of accessories
that came with comparison dolls depended on the
brand of doll analyzed and what profession each doll
depicted (Supplementary Table B). Demographics
for the comparison dolls can be found in (Fig 2-4).
Overall, the comparison dolls were still mostly female
but represented more ethnic and age groups than the
Barbie brand doll group did. Non-Barbie brand dolls
also represented more medical specialties than the
Barbie brand dolls, which is not surprising because
the G.I. Joe team needs field army doctors rather
than generalized pediatricians. Eight (38%) of the 21
adult medical professional dolls in the comparison
group were depicted working with children. As
more than half (53%, n=9) of the 16 baby and
child dolls were play doctors and nurses (eg, Doc
McStuffins) rather than professionals, some of the
medical paraphernalia represented were (naturally)
inauthentic. Both dentist dolls analyzed were female
pediatric dentists. None of the seven comparator
nurse dolls had a specialty. The two engineer dolls
analyzed consisted of a professional roboticist and a
child (non-professional) engineer.

Barbie has largely monopolized the toy market for
adult scientist dolls because only one (4%) of the 27
scientist comparison dolls was an adult. The rest of
the scientist dolls analyzed consisted of a mix of high
school students in science class (26%, n=7), teenage
secret agents (48%, n=13), and science-loving tweens
(22%, n=6). All comparison doll characters depicted
a wide range of scientific interests and specialties,
from engineering to biology and astronomy. This
diversity is best exemplified through the Project Mc2
dolls (n=13), which depict teenage scientist super
spies who each specialize in different scientific
fields, from chemistry to engineering. All Project
Mc2dolls came with experiments that children could
perform at home. Despite the characters’ range of
scientific interests, the experiments that came with
the Project Mc2 dolls were only based on chemistry
and engineering. All 27 comparison scientist dolls
analyzed were female.

doi: 10.1136/bmj-2023-077276 | BMJ 2023;383:e077276 | thelbmj
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Box 1: Medical paraphernalia that came with different Barbie brand doctor dolls

o Axillary crutch

* Bandage

® Beeper

e Birth certificate

¢ Blood pressure cuff

¢ Blood pressure gauge

e Clipboard

e Direct ophthalmoscope
e Doctor’s bag

¢ Doctorof medicine degree
e Exam table

® Eye chart

® Face mask

® Head mirror

e Landline phone

e Medicine bottle

® Microscope

e Orthopedic cast

* Otoscope

e Patient chart

® Phoropter

o Reflexhammer

® Retinoscope

e Scale

o Skeletal system diagram
o Stethoscope

® Syringe

* Tongue depressor

¢ Tongue thermometer

e Xray diagrams

Objective 2: analyzed dolls and clinical and
laboratory safety standards

Female scientist and doctor Barbie dolls mostly wore
clothing, accessories, and hairstyles that directly
hindered their safety and interfered with their job
performances. Of the 86 female medical professional
and scientist Barbie brand dolls, only 25 (29%) had
their legs fully covered. Of the 71 medical professional
and scientist Barbie brand dolls that came with
laboratory coats, half (51%, n=36) did not have
sleeves that came down to the wrists. All 12 scientist
Barbie brand dolls came with safety glasses and 10
(83%) came with laboratory coats. Only one of the 80

Box 2: Laboratory paraphernalia included with Barbie laboratory scientist and

science educator dolls

e Alcohol burner

® Beaker

® Bunsen burner

o Electronic scale

o Erlenmeyer flask

e Laptop

® Microscope

* Round bottomed flask
® Rubbertubing

o Test tube

thelomj | BMJ2023;383:e077276 | doi: 10.1136/bmj-2023-077276

(1%) medical professional Barbie brand dolls came
with a face mask, and none of 92 medical professional
or scientist Barbie brand dolls included gloves. Figure
5 summarizes the hairstyles of Barbie brand female
medical professional and scientist dolls (n=86).
More than two thirds of female dolls wore loose hair
(70%, n=60), even in settings where this would be
discouraged or actively prohibited. Similarly, figure 6
depicts the shoe styles worn by all the 86 female Barbie
brand dolls, of which more than half (57%, n=49) wore
high heeled shoes. Figure 7 depicts the pant/trouser
and skirt lengths of the 86 female medical professional
and scientist Barbie brand dolls, of which only 29%
(n=25) had their legs fully covered. Of the 15 nurse
Barbie dolls, more recent dolls tended to wear scrubs
(53%, n=8), with older dolls sticking to light coloured
dresses and nurse’s caps (20%, n=3). These changes
in dress likely reflect changing ideas as to what nurses
are expected to wear. All six medical professional Ken
dolls had short hair and wore full length pants and flat
shoes with full coverage, although only three (50%)
wore wrist length laboratory coats.

The non-Barbie brand comparison dolls were
a heterogeneous group (Supplementary Table B).
The three baby dolls would never meet clinical and
laboratory safety guidelines by virtue of their age. All
nine of the various child-aged play doctor and nurse
dolls do not meet clinical dress codes in some manner,
either through loose hair, too short laboratory coats,
and/or too short pants and skirts. They should learn
proper medical and laboratory safety standards by the
time they are old enough to enrol in university. The 13
Project Mc2 dolls all wore clothes that should never be
worn within a laboratory setting, including items such
as crop top shirts, high heeled shoes, and open toed
sandals. All Project Mc? dolls also came with loose hair.
These errors can be somewhat forgiven because the
dolls actively depict the girls outside of the laboratory
doing undercover work. The Monster High dolls do not
have this excuse. Seven (88%) of eight of the dolls are
actively depicted within a classroom laboratory setting
despite six (86%) of seven of the (all-female) dolls
based in the laboratory having loose hair and none
of these dolls having clothing that fully covers their
legs. Six (86%) of the seven female dolls also wear
high heels. The token male Monster High comparison
doll, Hexiciah Steam, may have fully covered legs,
but shorts with knee high socks are not considered a
laboratory safe substitute for ankle length pants.*¢!’

Although most comparison dolls had notable clinical
or laboratory safety errors, some doll brands were
much more accurate. Ten (91%) of 11 Lego figures had
short or tied back hair and all 11 wore clothing safe
for the clinic and laboratory. Similarly, the Playmobil
doctors and Beverly Hills Doll Collection doctor and
nurse dolls had short or tied back hair and wore fully
covering clothing safe for the clinic and laboratory.
The G.I. Joe Doc and Scalpel dolls both easily meet
clinical and laboratory safety standards while still
being prepared to enter the battlefield. Although not
actively being depicted doing anything science related,
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Fig 5 | Hairstyles of Barbie brand medical professional and scientist dolls. Most female
medical professional and scientist Barbie dolls (n=86) had loose hair (70%, n=60/86).
No female Barbie brand career doll analyzed had short hair
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the scientist Shuri doll analyzed had short hair and
long clothing that would easily be approved for use in
a laboratory setting, provided that her clothes are not
made of flammable fabrics and that she removed her
Kimoyo bead bracelet.

Other data

More than half of all the 92 Barbie brand dolls analyzed
were white (59%, n=52), with black dolls making up
a smaller percentage of all professional dolls (28%,
n=26) (fig 3). Hispanic and Asian dolls each accounted
for 6% (n=6) of all analyzed dolls. All six Asian dolls
were East Asian. As a result of the heterogeneity of
the comparison doll brands and their respective toy
manufacturers, direct comparisons of the ethnic group
demographics between the Barbie and non-Barbie doll
brands cannot be made. The comparison dolls did
contain Arab dolls and dolls without races, which the
Barbie brand dolls did not include. The comparison
dolls themselves were more diverse in terms of
manufacturer because Barbie is an American-owned

Low heeled Flat
Shoe style

Fig 6 | Shoe styles of medical professional and scientist Barbie brand dolls. Of the
female medical professional and scientist Barbie brand dolls (n=86), only 21%

(n=18/86) wore flat shoes

6

doll brand; the comparison dolls included dolls from
Danish, German, Korean, and Syrian manufacturers .

Besides various dolls wearing eyeglasses, no Barbie
brand dolls had a physical disability and worked as
a medical professional and laboratory scientist. The
comparison dolls only had one example of a physically
disabled doll, that being the Monster High Hexiciah
Steam doll, which had a prosthetic arm.

Discussion

This study analyzed Barbie brand medical and
science themed career dolls to identify what kind
of careers, including specializations, each doll held
and determined whether dolls met medical and
scientific professional safety standards by analyzing
their respective hairstyles, outfits, and accessories.
Non-Barbie brand dolls were analyzed along these
same parameters to understand how they portrayed
medicine and science and to determine how these
representations compared with and differed from
Barbie brand dolls. Demographic information was
collected forallanalyzed dolls. Most Barbie brand career
dolls were physicians, with nurses compromising the
second largest professional demographic. The Barbie
brand dolls were overwhelmingly depicted as female,
white, and adult aged. No Barbie brand career doll
was depicted as having a visible disability. No Barbie
brand doll fully met professional safety standards for
their respective fields, with some being at serious risk
of experiencing a workplace related injury or infection
due to a scarcity of personal protective equipment.
Comparison career dolls were equally as likely to
be depicted as physicians and laboratory scientists.
Compared with Barbie brand dolls, comparison
career dolls came in a wider range of ethnic groups
and ages, depicted more scientific subspecialties,
and even included a single visibly disabled engineer
doll. Although a minority, male dolls made up a larger
proportion of total dolls within the comparison career
dolls group than in the Barbie brand dolls group.
However, due to the heterogeneity of the comparison
dolls, exact demographic comparisons could not be
made. Most comparison career dolls also did not meet
professional safety standards for their respective fields.
This study fills a questionably important gap in the
scientific literature and asks questions that few other
scientists have entertained, let alone lost sleep over.

Medical professional dolls’ specialties (or lack
thereof)

Pediatricians and pediatric dentists were over-
represented among the doctor and dentist Barbie
dolls. None of the pediatrician and pediatric dentist
dolls appeared to have clinical sub-specialties except
for the pediatric ophthalmologist dolls. Only two
nurse dolls were depicted treating children, and
only three were depicted having a specialty despite
nursing being a highly specialized field. All the child
or baby dolls treated by medical professional Barbie
dolls appeared to be able bodied, indicating that
said medical professional dolls did not treat complex
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Fig 7 | Pant (trouser) and skirt lengths of female Barbie brand medical professional and
scientist dolls. 71% (n=61/86) of all female medical professional and scientist dolls
(n=86) did not have their legs fully covered, even in environments where having skin
exposed is dangerous, such as wet laboratories

illnesses or injuries. Among Barbie dolls, almost every
doctor and all dentists wore laboratory coats. Although
laboratory coats have become synonymous with
physicians,'> whether future pediatrician (and other
pediatric specialty) dolls should continue wearing
them is debatable because many pediatricians have
begun foregoing them altogether to help alleviate their
young patients’ medical anxieties.!*? Only two nurses
and one doctor Barbie doll was depicted treating adult
patients. The comparison dolls only had a handful of
non-pediatric specialists, all of which were from the
G.I. Joe brand. Doc is a battlefield emergency medicine
specialist and Scalpel is a mercenary surgeon.
Although fewer pediatric specialist dolls were in the
comparison group than in the Barbie brand group, all
pediatrician and pediatric dentist comparison dolls
were female. Even while working as physicians and
dentists, two traditionally male dominated careers,
women are still considered to be the protectors and
caretakers of children. Dr Ken dolls were only depicted
working with boys or children with no specified sex;
only female medical professional Barbies were ever
shown treating girls.

A large focus by children’s toy companies on
treating children is understandable. Few children
long to become geriatricians. Yet, Mattel has marketed
Barbie as a trailblazer for decades. With women now
compromising 65% of American pediatrician roles'>?
and most pediatric dentists,’>* Barbie will have to set
her sights on male dominated specialties if she wants
to keep breaking glass ceilings. This statement is not
meant to diminish the value of pediatrician dolls.
Role playing a doctor or dentist’s appointment can
help children alleviate fears they have about their
own appointments.'*® ¢ In much the same manner,
Mattel could benefit children by depicting medical
professional dolls working with adult patients.
Children of parents and other carers with serious
medical conditions are often intimately familiar with
medical appointments, staff, and treatment, even if
they themselves are not the patients. Role playing a

thelomj | BMJ2023;383:e077276 | doi: 10.1136/bmj-2023-077276

doctor, nurse, or dentist treating a fellow adult patient
could likely help them to better grasp what a guardian
is facing and address any fears they might have.

Scientific specialties of laboratory scientist dolls
Scientist Barbie dolls often came with biology and
chemistry related laboratory equipment. When asked
to draw a scientist, children overwhelmingly create
images of chemists and biologists. These images
usually contain drawings of items such as test tubes,
microscopes, and laboratory coats.’®” Other than all
the dolls being female, the scientist Barbie dolls did
not greatly differ from children’s general perceptions
of scientists.'*” 1°® Although not analyzed in this study,
dolls such as the astronaut, paleontologist, and marine
biologist Barbie show that Mattel offers products that
allow children to expand their idea of what a scientist
looks like and does. The American Girl doll characters
(which are created and owned by Mattel) analyzed
within the comparison were interested in astronomy,
aerospace engineering, veterinary medicine, and
wildlife biology. Mattel should continue to diversify
the kinds of scientists its dolls depict across its
various doll brands. From epidemiologist to crime
scene investigator and statistical analyst, scientists
wear many different titles. Recent box office movie
trends suggest a nuclear physicist Ken doll could be
particularly profitable.

Medical professional dolls’ adherence to clinical
safety standards

The female medical professional Barbie dolls were
mostly depicted as having loose hair and wearing high
heeled shoes and pants or skirts that ended above
their ankles. As a safety precaution, many hospital and
clinical dress codes would likely require doctor, nurse,
dentist, and paramedic Barbie to tie her hair back,
wear slip-proof and full coverage footwear, and cover
her legs. This dress code is especially true depending
on her specialty and what kinds of patients she works
with. The high number of female doctor, nurse, and
dentist dolls, in both Barbie and comparison groups,
wearing high heeled shoes was particularly concerning.
As many female medical professionals can attest, this
footwear is not comfortable for a long day on rounds.
Heels also put Dr Barbie and her comparison coworkers
Drs Fulla and Steffie Love at greater risk of injuring
themselves and needing their own medical care.'*® 16
By contrast, the female Lego, Playmobil, and Beverly
Hills Doll Collection doctor and nurse dolls were much
more clinically accurate.

The difference between what doll and real doctors
wear is visualized in the live action Barbie movie itself.
Although the multiple actors depicting doctor dolls
within the movie are often seen with loose hair and
high heels, the real doctor that Ken meets within the
human world has short hair and wears scrubs. Although
less visually vibrant, this real doctor’s attire would
not interfere with her work. This is not to imply that
Dr Barbie, whether she is on toy shelves or the silver
screen, should be changed beyond recognition. She
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Fig 8 | A disabled pulmonologist doll. The author created a hard of hearing doctor
Barbie doll using a Fashionista #188 doll and a Dollar Tree medical fashion set. With her
hair tied back, slip-resistant pink boots, scrub set, and digital stethoscope designed for
people with hearing loss, Dr Barbie is ready to treat patients. Her wrist length lab coat
is not pictured. Dr Barbie obtained her BS in chemistry from Handler University before
obtaining a combined MD and PhD from the Indiana University School of Medicine,
where her doctoral thesis focused on epidemiologically modeling estimated incidence
rates of lung cancer in young adults by the year 2040. She returned to Handler
University to undergo a pulmonology fellowship and is now a staff member of Handler
University Hospital’s pulmonology department where she specializes in treating
patients with asthma-COPD overlap syndrome and patients with combined COPD and
lung cancer. Photo provided by author. COPD=chronic obstructive pulmonary disease

can still wear a pink laboratory coat, provided it goes
down to her wrists; Dr Barbie should be fashionable but
also safe. Although Mattel’s main motive will always be
profit, Gerwig’s Barbie movie, and Mattel’s growingly
diverse Barbie doll lines, show that Mattel is aware of
and respondent to criticisms about the brand. Indeed,

Barbie ticket and doll sales show that responding
to audience and consumers’ criticisms can itself be
profitable, indicating that revised medical and scientific
career dolls could prove beneficial for Mattel’s sales.

Laboratory scientist dolls’ adherence to laboratory
safety standards

In a world where many girls struggle to picture women
as scientists,'*® Mattel depicting all the scientist dolls
as female is commendable. Yet, the dolls themselves
misrepresent laboratory work. If these Barbies were
real, all the academic achievements in the world
would not allow them inside a single medical research
or educational laboratory because they all, in some
form, fail to follow basic laboratory safety protocol. All
scientist Barbie dolls had loose hair. Long hair must be
tied back in the laboratory to prevent it from getting
caught in experiments and machinery.'®* While most
scientist Barbie dolls came with laboratory coats, only
one doll wore a laboratory coat that came down to her
wrists. Wrist length laboratory coats are some of the
most basic forms of personal protective equipment and
are required in many laboratories where scientists work
with chemical and biological samples.'®* Similarly,
only one Barbie scientist doll wore shoes that fully
covered her toes and feet, and many wore high heeled
shoes. Laboratories require slip resistant shoes that
completely cover the toes and feet to minimize the
potential for laboratory related injuries.'®® 1% Multiple
scientist Barbie dolls wore jewellery despite jewellery
being prohibited in chemistry laboratories where
it could retain chemicals.’®® No dolls wore or came
with disposable gloves, which, when properly fitted,
can prevent chemical and biohazard exposure,'® 1¢7
Of the comparison scientist dolls, only the Shuri doll
wore laboratory safe clothing. All other scientist dolls,
especially the Monster High and Project Mc? dolls,
had loose hair and clothing that would have hindered
or actively endangered them in the laboratory. In
the future, Mattel and other toy companies should
prioritize creating dolls with short or pulled back
hair; ankle length pants and skirts; closed toed,
flat shoes; faux disposable gloves; and wrist length
laboratory coats. Personal protective equipment may
not be trendy, but no woman wants to be “drop dead
gorgeous” because of preventable causes.

The fact that the Barbie and Nikki dolls included
with the STEM kits did not follow laboratory safety
procedures was particularly alarming due to their work
with machinery. Although the STEM kit’s machinery
is composed of Lego-style plastic blocks and gears,
real scientists have died when loose hair was caught
in laboratory machinery.’®! Even non-fatal laboratory
injuries, which include such unpleasant events as
chemical burns and laboratory borne infections,*¢® 1%
can lead to serious injury and disability. By failing to
depict Barbie and Nikki following proper laboratory
safety protocols, Mattel made the characters seem
needlessly irresponsible. The scientist Chelsea doll
was similarly concerning because she failed not only
to tie back her hair and wear a proper laboratory
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coat and pants, but her corresponding accessories
included glassware and an alcohol burner, laboratory
paraphernalia that no child should use without trained
adult supervision.

It is worth noting that Barbie has only recently
begun performing laboratory work. Doctor Barbie dolls
were first released in 1973 (happy 50th anniversary,
Dr Barbie!), while laboratory scientist Barbie dolls
debuted in 2015. Yet, despite only relatively recently
finding her footing within Barbie’s extensive career
canon, laboratory scientist Barbie appears to be here
to stay based on the numerous variations of her that
Mattel has released. With a few tweaks, laboratory
scientist Barbie has the chance to inspire many girls to
become tomorrow’s safety-oriented bench scientists.

Future opportunities for doll related diversity
The existence of Barbie’s friends Ella (a cancer
survivor) and Becky (a wheelchair user), as well
as the growingly diverse Barbie Fashionistas line
(which includes unnamed dolls with hearing aids,
Down Syndrome, alopecia areata, prosthetic limbs,
and vitiligo) begs the question of whom they receive
treatment from. Their existence would imply that
oncologist, orthopedic, audiologist, dermatologist,
cardiologist, and neurosurgeon Barbies exist, but
Doctor Barbie and Ken dolls have only been depicted
as generic or pediatric physicians, dentists, nurses,
and ophthalmologists. Specialist dolls would provide
all children with a richer view of the medical field and
further highlight children’s future career possibilities.
Children with disabilities and chronic illnesses would
particularly benefit from specialist dolls because
they could not only role play their appointments but
also have a tangible method to describe and show
their treatment to their able-bodied peers. Many
parents would likely find specialist dolls useful when
explaining the concepts of illness and disability to
their children.'”°

Mattel (as well as other toy manufacturers) would
benefit from diversifying the ethnic groups and
abilities of their scientist and doctor dolls. Despite
people of Asian descent compromising over 9% of
all scientists and 20% of all physicians in the United
States,™** '7! very few Barbie career dolls were Asian.
Hispanic people account for 8% of all scientists and
7% of all physicians within the United States,'* '72
yet they account for few of the Barbie brand and STEM
and medicine themed dolls. The number of Asian and
Hispanic dolls should be increased to better match, if
not exceed, the rates of Asian and Hispanic medical
professionals and scientists within the United States.
Because medicine and science should be open to
everyone, Mattel should also consider releasing more
black medical professional and scientist dolls, as well
as introduce medical professional and scientist dolls
with disabilities like they have disabled dolls with other
professions. Like Barbie herself, the possibilities for
these dolls are endless, from a physical therapist who
uses a wheelchair to a dentist with a cochlear implant.
An example of a disabled medical professional Barbie
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doll, created by the author, can be seen in Figure 8.
These suggestions, while primarily aimed at Mattel,
should be heeded by other toy companies.

Doll sales are cyclical, with many dolls only being
sold for one to a handful of seasons before being
shelved by manufacturers. Unless specific dolls are
reproduced, often for collectors, then an exact doll
may never be released again. Doll manufacturers may,
however, make similar dolls following the same idea
or theme. For example, while the 1988 Doctor Barbie
has never been reproduced, many other Barbie brand
doctor dolls have been made. Mattel and other doll
brands can, and often do, create improved versions of
dolls, whether by direct reproductions or variations of
previous merchandise. The ever-changing availability
of dolls also makes the possibility for better, more
diverse, and more accurate medical professional and
scientist dolls more likely.

Strengths and limitations of study

Although I made every effort to include as many
medical professional and laboratory scientist dolls as
I could in this study, the combined outputs of large
and small toy companies is so vast that some dolls
may have been overlooked. Based on the relative
homogeny of the medical professional and scientist
Barbie dolls that were analyzed in this study, I estimate
that any products that I potentially missed would
not differ greatly from those that I analyzed. The
comparison dolls most certainly do not depict every
medical and scientist doll ever created. Beyond G.I.
Joe, many other dolls are largely marketed towards
boys (otherwise known as action figures) that feature
medical professionals and doctors. Future research
could analyze these dolls to understand their medical
and scientific specialties and adherence to clinical and
laboratory safety procedures.

The dolls within the Barbie brand group were largely
homogenous whereas the comparison doll group was
heterogeneous. Had only similarly sized fashion dolls
been included within the comparison doll group, then
the comparison doll group would have been much
smaller. The kind of doll analyzed had to be expanded
beyond the roughly 29 cm fashion dolls to get a similar
participant size within the comparison doll group.
The Barbie brand group has a paramedic doll that the
comparison group does not, while the comparison
group has an MRI technician doll which the Barbie
brand group lacks. The comparison doll group has
engineer dolls while the Barbie brand group only has
doll playsets that incorporate engineering themes.
Although exact comparisons cannot be made between
the two groups, enough similarities are available for
patterns to be identified between the two doll groups.

No in-depth statistical analysis was used, and all
research was identified, gathered, and analyzed by a
single author. Based upon the methods by which dolls
were identified and analyzed, as well as the robust
supplementary materials, other researchers can easily
access information about each doll and run their own
analyses to attempt to reproduce this study’s data.
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Comparison to previous studies

This study is the first to analyze and critique medical
professional and scientist Barbie dolls through the
eyes of a medical researcher. All previous studies about
medical professional and scientist Barbie dolls have
been sociological in nature and studied how these
dolls affect children’s views of medicine and science
and their perceived ability to pursue them as careers.”
174 Although the aims of this study differ from previous
research, sociologists could build on this study’s
results by studying how Barbie and other doll brands’
medical professional and laboratory scientist dolls
affect children’s understandings of various medical
and scientific fields and the clinical and laboratory
safety procedures associated with them.

Conclusion and implications

Barbie has a commendable resume that spans various
careers, many of them male dominated. To prevent
Barbie from being barred from her place of work, future
dolls should be equipped with the proper personal
protective equipment needed to safely perform
laboratory and medical work. Additionally, Dr Barbie
should consider expanding her scientific and medical
careers into subfields where women remain a minority,
for young girls’ sake as much as her own.
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games&sprefix=project+mc2%2Ctoys-and-games%2C107&sr=1-36.
Amazon. Project Mc? experiments with doll-Bryden’s nail powder
child’s toy. 2017https://www.amazon.com/Project-Mc2-Experiments-
Doll-Brydens-Powder/dp/B075X6DGQ7 /ref=pd_lpo_sccl_3/140-
3255665-6369542?pd_rd_w=Upr5s&content-id=amzn1.
sym.116f529c-aa4d-4763-b2b6-4d614ec7dcO0&pf_rd_
p=116f529c-aa4d-4763-b2b6-4d614ec7dcO0&pf_rd_
r=EHS6X5F7 1Z9PM5NDVBZ7 &pd_rd_wg=EZwXt&pd_rd_
r=5c9a423a-ac0c-401d-9df1-7a11713c188e&pd_rd_
i=B075X6DGQ7&psc=1.

Walmart. Project Mc? experiments with doll- Ember’s lip gloss.
2017https://www.walmart.com/ip/Project-Mc2-Experiments-with-
Doll-Ember-s-Lip-Gloss/391827623.

Walmart. Project Mc? experiments with doll- Adrienne’s hair mascara.
2017https://www.walmart.com/ip/Project-Mc2-Experiments-with-
Doll-Adrienne-s-Hair-Mascara/ 102542625 ?wmlspartner=wlpa&se
lectedSellerld=0&adid=22222222227000000000&w|0=&wl1=g
&wl2=c&wI3=4242389727 2&wl4=pla-295289030566&w|5=90
1617 3&wl6=&wI7=&wI8=&w|9=pla&wl10=8175035&wl11=0nl
ine&wl12=102542625&veh=sem&gclid=EAlalQobChMI39jd3Lyb
gQMVNS8_jBxOQCA8CEAQYBCABEgKYmPD_BWE.

Amazon. Project Mc? experiments with Adrienne’s lemon soap.
2017https://www.amazon.com/Project-Mc2-Experiments-Adriennes-
Lemon/dp/BO6XT3MPFZ.

Walmart. Project Mc? experiment with doll - McKeyla’s lava light.
2015https://www.walmart.com/ip/Project-Mc2-Experiment-with-
Doll-McKeyla-s-Lava-Light/544555336?wmlspartner=wlpa&selecte
dSellerld=4559.

Amazon. Project Mc” experiment with doll - Camryn’s blueprint
skateboard. 2015 https://www.amazon.com/Project-Mc2-
Experiment-Doll-Skateboard/dp/
BOOUMSU7TO/ref=sr_1_3?keywords=
project+mc2+doll&qid=1695312762&sr=8-3.

Amazon. Project Mc? experiment with doll - Bryden’s glow stick.
2015https://www.amazon.com/Project-Mc2-Experiments-
Adriennes-Lemon/dp/BO6XT3MPFZhttps://www.amazon.com/
Project-Mc2-Experiment-Doll-Brydens/dp/BOOUMSU7 EY/ref=sr_1
_187crid=2XT6MBGUJK7 7E&keywords=project+mc2&qid=1694
191633&s=toys-and-games&sprefix=project+mc2%2Ctoys-and-
games%2C1078&sr=1-18.

Amazon. Project MC? - Bryden’s phone case. 2017https://www.
amazon.com/Project-MC2-Brydens-Phone-Case/dp/B077K947CN/
ref=sr_1_507crid=2XT6MBGUJK7 7 E&keywords=project+mc2&qid
=1694192155&s=toys-and-games&sprefix=project+mc2%?2Ctoys-
and-games%2C1078&sr=1-50.
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Amazon. Playmobil large hospital. 2020 https://www.amazon.com/
Playmobil-City-Life-

Furniture-70190/dp/B07P6F|37G/ref=asc_df_
BO7P6F)3ZG/?tag=8&linkCode=df0&hvadid=
385265224478&hvpos=
&hvnetw=g&hvrand=5461822902678756680&hvpone=&hvptwo
=&hvgmt=&hvdev=c&hvdvecmdl=&hvlocint=&hvlocphy=9016172&h
vtargid=pla-806850590381&ref=&adgrpid=80205191202&th=1.
Barbie database. Nurse Whitney barbie doll. 2023https: //www.
barbiedb.com/nurse-whitney-barbie-doll/.

Ebay. NIB Project MC? McKeyla’s glue tattoo

doll mask masquerade McKeyla 2015 MGA.
2023https://www.ebay.com/itm/2043331042507_
trkparms=amclksrc%3DITM%26aid%3D1110006%26algo%
3DHOMESPLICE.SIM%26a0%3D1%26asc%3D20200818143230%
26meid%3D24c0f775a7f440aa92e012d72aaa586b%26pid%
3D101224%26rk%3D2%261kt%3D5%265d%302950845
46892%26itm%3D204333104250%26pmt%3D1%26n0a%
3D0%26pg%3D4429486%26algv%3DDefaultOrganicWeb
V9BertRefreshRanker%26brand%3DMattel&_trksid=p4429486.
€101224.m-1&amdata=cksum%3A20433310425024c0f775a
7f440aa92e012d72aaa586b%7 Cenc%3AAQAIAAABACYezfbTA
bL71Cn2z2ZypiqFkVFHChWGIsOxkdyquuPAu2aynraDm8Ni2Folb
VflorayKfucTMYjK)zOTnshMyAxX69C8bd%25 2FGlc4Hcvj30rAl
h9UhrkE2h%252BmVXNthADoTmp3ltumcwMhDvdijg1%

252BHtk6 DCWnjSej9Mwbr%25 2B7Ezvci6%
252B1txam9TVQVOP5iDKHkfc5gsmapPI3LEry
PNBpPSrUJvOIM4ezcq5%252FDGLX57p0d8Tax
SRESKIEE%252BVNynLyxLWOg7soLItKD5hdc11sRIT1 2XxJK%
252FR%252BQENI9mdnwrHCPxbkdpX04WxSgNJiXY
u9fsUrxsTztObOBR5uHttCyljxI%253D%

7Campid%3APL_CLK%7 Cclp%3A4429486&epid=

2236048277.

Amazon. New adventures 8” playtime doll friend hero in teal.
2020https://www.amazon.com/Little-Darlings-Playtime-Doll-Friend/
dp/BOSHSNWH3X/
ref=d_pb_allspark_purchase_sims_desktop_sccl_4_2/
134-2174317-94206452pd_rd_w=JUUia&
content-id=amzn1.sym.cdcffa7 1-eOb6-
4359-8695-8b1b65851e698&pf_rd_p=
cdcffa71-e0b6-4359-8695-801b65851e69&pf_rd_r=
0SMQ8YDD539QY3WZV32Z&pd_rd_wg=
wvl16&pd_rd_r=3493165a-f6f3-450b-8801-
a909b48c1710&pd_rd_i=BO8H8NWH3X&psc=1.

Amazon. New adventures 8” playtime doll friend hero in pink. 2020
https://www.amazon.com/Little-Darlings-
Playtime-Doll-Friend/dp/BOSH8NPOWS/
ref=sr_1_2?crid=38R51VEMQ9E7 1&keywords=
nurse+doll&qid=1694631584&sprefix=
nurse+doll%2Caps%2C141&sr=8-2.

Amazon. Monster High classroom playset and Lagoona blue doll.
2011 https://www.amazon.com/Monster-High-
Classroom-Playset-Lagoona/dp/BO04XPIQ5E.

Amazon. Monster High classroom partners mad science Cleo De Nile
and Ghoulia Yelps doll. 2-Pack. 201 3https://www.amazon.com/
Monster-High-Science-Ghoulia-2-Pack/dp/BO0C6Q60AG.

MH Collector. Mega construx voltageous science lab & Frankie Stein.
2021https://mhcollector.com/mega-construx-voltageous-science-
lab-frankie-stein/.

Walmart. Mega construx American Girl Luciana’s space lab.
2018https://www.walmart.com/ip/Mega-Construx-American-Girl-
Luciana-s-Space-Lab/468355118.

Walmart. Mega construx American Girl Luciana’s space camp
adventures. 2018https://www.walmart.com/ip/Mega-Construx-
American-Girl-Luciana-s-Space-Camp-Adventures/581575668.
Amazon. Mattel Monster high voltageous science class 2-pack dolls.
2017https://www.amazon.com/MONSTER-VOLTAGEOUS-Science-
Class-2-Pack/dp/BO6XL119NF.

Amazon. Mattel - Barbie Doctor. Blonde. 2020https://www.
amazon.com/Mattel-Barbie-Doctor-with-Baby/dp/BO8WHR2917/
ref=sr_1_11?crid=2HB3LCS5BB6)Q&keywords=
doctor+barbie&qid=1688999681&
sprefix=doctor+barbie%2Caps%2C165&sr=8-11.

Amazon. Mattel - Barbie - teacher doll. 2018https://www.walmart.com/
ip/Mattel-Barbie-Teacher-Doll/ 496550327 ?wmlspartner=wlpa&sele
ctedSellerld=101043178&&adid=22222222227496550327_10
1043178_151551457635_1863451847 2&wl0=8&wl1=g&wl2=c
&wl3=6642730103988&wl4=pla-2109794552768&w|5=901617
3&wWI6=8w!17=&wI8=&wI9=pla&wl10=2785560028&wl11=0nline&
wl12=496550327_101043178&veh=sem&agclid=EAlalQobChMI_
bHWVIWKgAMVzhGzABOt9WOBEAQYBCABEgKIPVD_BwE&gclsrc=aw.ds.
Amazon. Mattel - Barbie - career doll. African American. 2018https://
www.amazon.com/Mattel-Barbie-Teacher-African-American/dp/
BO7JKSPP7H/ref=asc_df_B07JKSPP7H/?tag=hyprod-20&linkCo
de=dfO&hvadid=343760860281&hvpos=&hvnetw=g&hvrand=
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1082863222250835858&hvpone=&hvptwo=&hvgmt=&hvde
v=c&hvdvemdl=&hvlocint=&hvlocphy=9016173&hvtargid=pla-
6844401556158psc=18&tag=&ref=8adgrpid=67926584343&hvp
one=&hvptwo=8&hvadid=343760860281&hvpos=&hvnetw=g&hvra
nd=1082863222250835858&hvgmt=&hvdev=c&hvdvcmd|=
&hvlocint=&hvlocphy=9016173&hvtargid=pla-684440155615.
Vega L. 2018https://americangirl.fandom.com/wiki/Luciana_Vega.
Amazon. Lottie Young Inventor STEM Doll. Stem toys for girls & boys.
Smart toys for kids. STEAM toys. Maker toys for kids. 2020https://
www.amazon.com/Lottie-Young-Inventor-Girls-Smart/dp/
BO81F989H4.

Amazon. LEGO Friends Heartlake City Hospital 41394 best doctor
toy building kit, featuring friends character Emma (379 Pieces).
2020https://www.amazon.com/LEGO-Heartlake-Hospital-Featuring-
Character/dp/

BO7WD5YM2Q/ref=asc_df_BO7WD5YM2Q/?
tag=hyprod-208&linkCode=dfO&hvadid=
4167472984288&hvpos=&hvnetw=g&hvrand=
5461822902678756680&hvpone=&hvptwo=
&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=
&hvlocphy=9016172&hvtargid=pla-861922995283&psc=
1&tag=&ref=&adgrpid=96841195147&hvpone=
&hvptwo=&hvadid=416747298428&hvpos=&hvnetw=
g&hvrand=5461822902678756680&hvgmt=
&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=

901617 2&hvtargid=pla-861922995283.

Amazon. LEGO DUPLO Doctor Visit 10968 - large bricks building

set, educational early learning toy, includes doctor, father, and child
figures, great development gift for toddlers, girls, and boys 2+ years
old. 2022https://www.amazon.com/LEGO-Educational-Building-
Medical-Preschooler/dp/BOSJKWD9WM/ref=sr_1_1?crid=XGHJTXWS
W)DQ&keywords=duplo+doctor&qid=16953226858&s=toys-and-ga
mes&sprefix=duplo+doctor%2Ctoys-and-games%2C95&sr=1-1.
Amazon. LEGO classic surgeon keychain - 3 inch tall figure
(KE178)2023https://www.amazon.com/Lego-Classic-
Surgeon-Keychain-Light/dp/BO8BRC47ZL fref=asc_df
BO8BRC47ZL/?tag=hyprod-208&linkCode=df0&hvadid=475793323
331&hvpos=&hvnetw=g&hvrand=6120103858229156045&hvpo
ne=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy
=9016172&hvtargid=pla-1148908154318&psc=1.

Amazon. Classic nurse keychain light LEGO - 3 inch tall

figure (KE186). 202 2https://www.amazon.com/LEGO-
Classic-Nurse-Keychain-Light/dp/BO9QBTT5SV/ref=asc_df_
BO9QBTT5SV/?tag=hyprod-20&linkCode=df0&hvadid=642049433
6558&hvpos=&hvnetw=g&hvrand=6120103858229156045&hvpo
ne=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy
=9016172&hvtargid=pla-1931102996550&psc=18&gclid=EAlalQo
bChMIs5G6205GgQMVLISzAB3h0QSPEAQYCSABEEIZcvD_BWE.
Amazon. Classic nurse keychain light LEGO - 3 inch tall figure
(KE156). 2020https://www.amazon.com/Lego-Classic-Veterinarian-
Keychain-Light/dp/BO8BRJCJ1V/ref=sr_1_18_sspa?crid=1QCPP
816S)T1T&keywords=barbie+nurse+doll&gid=1694631100&s
prefix=barbie+nurse+doll%2Caps%2C1428&sr=8-18-spons&sp_
csd=d21kZ2VOTmFtZT1zcF9tdGY&psc=1.

Amazon. Classic Dr LEGO. Flieber keychain light - 3 inch tall figure
(KE192). 2022 https://www.amazon.com/Lego-Classic-Flieber-
Keychain-Light/

dp/BO9ZWRWWLM/ref=sr_1_17crid=

27 2ENVEASAOVV&keywords=dr.+flieber+
key+chain&qid=1695322308&sprefix=dr.+
flieber%2Caps%2C110&sr=8-1.

Amazon. Classic Doctor keychain light LEGO - 3 inch tall

figure (KE185). 202 2https://www.amazon.com/LEGO-
Classic-Doctor-Keychain-Light/dp/BO9QC2NYCZ /ref=asc_df_
BO9QC2NYCZ/?tag=hyprod-20&linkCode=df0&hvadid=642122162
0538&hvpos=&hvnetw=g&hvrand=6120103858229156045&hvpo
ne=&hvptwo=8&hvgmt=&hvdev=c&hvdvcmd|=&hvlocint=&hvlocphy
=90161728&hvtargid=pla-1934683624476&psc=18&gclid=EAlalQo
bChMIs5G6z0SqgQMVLISzAB3hOQSpEAQYBCABEgKrIvD_BwWE.
Amazon. Classic doctor keychain light LEGO - 3 inch tall figure
(KE184). 2022https://www.amazon.com/LEGO-Classic-
Doctor-Keychain-Light/dp/BO9QC9D34N/ref=asc_df
B09QC9D34N/?tag=hyprod-208&linkCode=dfO&hvadid=64214628
7911&hvpos=&hvnetw=g&hvrand=6120103858229156045&hvp
one=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy
=9016172&hvtargid=pla-1930995075790&psc=18&gclid=EAlalQo
bChMIs5G620SqgQMVLISzAB3hOQSpEAQYAYABEgLMDfD_BWE.
Amazon. LEGO city hospital building set 60330 with toy

ambulance, rescue helicopter and 12 mini figures, pretend play

toy hospital for educational fun, connect to other city sets, for

kids age 7+. 2022https://www.amazon.com/LEGO-Hospital-
Building-Ambulance-Helicopter/dp/BO9FM6DRLB/ref=asc_df_
BO9FM6DRLB/?tag=hyprod-208&linkCode=df0&hvadid=564832792
244&hvpos=&hvnetw=g&hvrand=5461822902678756680&hvpo
ne=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy
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doi

=9016172&hvtargid=pla-159420284157 4&psc=18&gclid=EAlalQo
bChMIos20su0ggQMVRRWzABOECAZBEAQYBSABEGL52fD_BWE.
American Girl. Kira doll & book202 1 https: //www.americangirl.com/
products/kira-doll-and-book-gvfa4.

Amazon. Kindi kids fun time 10 inch doll, Dr Cindy pops with
stethoscope and shopkins inspired lollipop. Changeable clothes and
removable shoes. For ages 3+. 2020 https://www.amazon.com/
Kindi-Kids-Time-Inch-Doll/dp/BO84NSWX5B?th=1.

Barbie fandom. Happy Meal. 2022https://barbie.fandom.com/wiki/
Happy_Meal#2001.

Barbie database. Happy Family Barbie baby doctor AA. 2023https://
www.barbiedb.com/happy-family-barbie-baby-doctor-aa/.

Barbie database. Happy Family Barbie baby doctor. 2023https://
www.barbiedb.com/happy-family-barbie-baby-doctor/.

Yo Joe! G.I. Joe doc. (v2) 2017https://www.yojoe.com/action/08/
gijoedoc2.shtml.

Worthpoint. Fulla dentist Muslim doll Arabic toy extra doll &
chairhttps://www.worthpoint.com/worthopedia/fulla-dentist-muslim-
doll-arabic-toy-146168739.

Walmart. The fresh doll Marvel Wakanda Forever Shuri. 2022https://
www.walmart.com/ip/The-Fresh-Doll-Marvel-Wakanda-Forever-Shu
11/464963459?wmlspartner=wlpa&selectedSellerld=0&adid=22
222222227000000000&wWI0=8w|1=g&wI|2=c&wI|3=42423897-
2728&wl4=pla-295289030566&wI5=9016173&wl6=&wl7=&
wl8=&wl[9=pla&w|10=81750358&wl11=0nline&wl12=464963
459&veh=sem&gclid=EAlalQobChMIx978hbybgQMVCvrjBx2b4
wv1EAQYBYABEgIvpvD_BwWE.

Barbie database. Dr Ken & Little Patient Tommy (AA).2023https://
www.barbiedb.com/dr-ken-little-patient-tommy-aa/.

Barbie database. Dr Ken & Little Patient Tommy. 202 3https://www.
barbiedb.com/dr-ken-little-patient-tommy/.

Barbie database. Dr Ken. 2023https://www.barbiedb.com/dr-ken/.
Barbie database. Dr Barbie. 202 3https://www.barbiedb.com/dr-
barbie-11160/.

Barbie database. Doctor Yasmin. https://bratz.fandom.com/wiki/
Doctor_Yasmin.

Barbie database. Doctor Ken. 2023https://www.barbiedb.com/
doctor-ken/.

Barbie database. Doctor barbie. 2023https://www.barbiedb.com/
doctor-barbie/.

DOC. (v1)2018https://www.yojoe.com/action/83/doc.shtml.
Amazon. Disney Junior Doc McStuffins wash your hands singing

doll. with mask & accessaries, officially licensed kids toys for ages

3 up by just play. 2021https://www.amazon.com/Doc-McStuffins-
Disney-Singing-Accessories/dp/BO89ZGRDNX/ref=asc_df_
BO89ZGRDNX/?tag=hyprod-208&linkCode=dfO&hvadid=475818945
535&hvpos=&hvnetw=g&hvrand=11648436717039018175&hvp
one=&hvptwo=&hvgmt=&hvdev=c&hvdvcmd|=&hvlocint=&hvlocphy
=9016174&hvtargid=pla-1064232978138&psc=1.

Amazon. Disney Junior Doc McStuffins 10th anniversary time for
your checkup doll and accessories, officially licensed kids toys

for ages 3 up by just play.2022https://www.amazon.com/Doc-
McStuffins-Anniversary-Accessories-Officially/dp/BOINQN5VTW/
ref=sr_1_77crid=32M5E2CIQT6HQ&
keywords=doc+mcstuffins&qid=
1694271753&sprefix=doc+mcstuffins%2Caps%2C198&sr=8-7.
Barbie database. Barbie doll. (Hispanic). 12 September 2023.
https://www.barbiedb.com/dentist-barbie-hispanic/.

Barbie database. Barbie doll. 2023https://www.barbiedb.com/
dentist-barbie/.

Amazon. Ddung small and exquisite pink nurse doll. confused dress-
up doll gift box, including 8 rich accessories, reusable toy set, a gift
for girls over 3 years 0ld! 202 3https://www.amazon.com/Exquisite-
Confused-Dress-Up-Including-Accessories/dp/BO9YQ5XRBD/
ref=sr_1_15?crid=38R51VEMQ9E7 1&keywords=
nurse+doll&qid=1694631584&sprefix=
nurse+doll%2Caps%2C141&sr=8-15.

Amazon. Ddung Fashion Doll, Nurse Doll. Contains 7

accessories, including a nurse costume, a doll holder, a small
medicine bag,reusable playset — great gift for girls ages 3+.
2023https://www.amazon.com/Contains-Accessories-Including-
Medicine-Bag%EF%BC%8CReusable/dp/BOSY8TI6GZ/
ref=sr_1_47?crid=38R51VEMQIE7 1&
keywords=nurse+doll&qid=1694631584&
sprefix=nurse+doll%2Caps%2C1418&sr=8-4.

Barbie database. Civil war nurse Barbie. 2023https://www.barbiedb.
com/civil-war-nurse-barbie/.

Barbie database. Children’s doctor Barbie & Kelly Hispanic. 2023https://
www.barbiedb.com/childrens-doctor-barbie-kelly-hispanic/.

Barbie database. Children’s doctor Barbie & Kelly Asian. 2023https://
www.barbiedb.com/childrens-doctor-barbie-kelly-asian/.

Barbie database. Children’s doctor Barbie & Kelly (AA). 2023https://
www.barbiedb.com/childrens-doctor-barbie-kelly-aa/.

Barbie database. Children’s doctor Barbie & Kelly. 2023https://www.
barbiedb.com/childrens-doctor-barbie-kelly/.
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CARL. “DOC” GREER (v2): arctic threat. 2017https://www.yojoe.com/
action/10/doc2.shtml.

Ebay. Brand new in box Barbie baby doctor doll. 2023https://
www.ebay.ca/itm/Brand-New-in-Box-Barbie-Baby-Doctor-Doll-
/192238985817?hash=item2cc2562259%3Ag%3AtsQAAOSWPW
RZXSwo.

Amazon. Beverly Hills doll collection sweet li’l family dollhouse
figures - firefighter, police officer, doctor and more, set of 10 action
figure people doll house set, pretend play for kids and toddlers.
2020https://www.amazon.com/Beverly-Hills-Doll-Collection-
Dollhouse/dp/BOSFTLRDMY?ref_=ast_sto_dp.

Amazon. Beverly Hills doll collection nurse dollhouse

play figure - medical nurse action figure for doll house.
community helpers little people figures pretend play

for kids and toddlers. 2022https://www.amazon.com/
Beverly-Hills-Doll-Collection-Lil-Family/dp/B08GQ7 2YLP/
ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.
sym.10e6d77b-0012-4a6b-h8f0-1618f27938ee%3Aamznl.
sym.10e6d77b-0012-4a6b-b8f0-1618f27938ee&crid=38R51VE

MQOE7 1&cv_ct_cx=nurse%2Bdoll&keywords=nurse%2Bdoll&pd_

rd_i=B08GQ72YLP&pd_rd_r=4135a13d-8851-
4cbd-96a6-b79eff60131a&pd_rd_w=khYsf&pd_rd_
wg=jEJUw&pf_rd_p=10e6d77b-0012-4a6b-b8f0-
1618f27938ee&pf_rd_r=DCECBJQJAWS3XE78CH8Q&qid
=16946315848&5h0=RZvfv%2F%2FHXDF%2B05021pAnS
A%3D%3D&sprefix=nurse%2Bdoll%2Caps%2C141&sr=1-
2-2b34d040-5¢83-4h7f-ba01-15975dfh8828-spons&sp_
csd=d2lkZ2VOTmFtZT1zcF9zZWFyY 2hfdGhlbWFOaWM&th=1.
Walmart. Barbie STEM kit (with Nikki Scientist doll). 2016https://
www.walmart.com/ip/Barbie-STEM-Kit-with-Nikki-Scientist-
Doll/197764288.

Walmart. Barbie STEM kit (with Barbie Scientist doll). 2016https://
www.walmart.com/ip/Barbie-Stem-Kit-With-Barbie-Scientist-
Doll/155390415.

Amazon. Barbie Scientist fashion doll with blue hair. lab coat & flats,
microscope accessory. 202 1https://www.amazon.com/Barbie-
Scientist-inches-Microscope-Accessory/dp/B09C17JVK7 /ref=asc_
df_B09C17JVK7 /?tag=hyprod-208&linkCode=df0&hvadid=5077348
475798&hvpos=&hvnetw=g&hvrand=9724826105804855128&hv
pone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocp
hy=9016173&hvtargid=pla-14632188700408&psc=1.

Amazon. Barbie science lab playset with 2 dolls, lab bench and 10+
accessories [amazon exclusive]. 202 3https://www.amazon.com/
Barbie-Science-Playset-Accessories-Exclusive/dp/BOBL)S7ZBW/
ref=asc_df_BOBLJS7ZBW/?tag=hyprod-20&linkCode=df0&hvadid=6
4720037 9424&hvpos=&hvnetw=g&hvrand=799211857056088
9107&hvpone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmd|=&hvlocint
=&hvlocphy=9016173&hvtargid=pla-2011565311182&psc=18&g
clid=EAlalQobChMIgs3k44GDgAMVeO 3jBx05wwFbEAQYASABEgLgO
PD_BwE.

Amazon. Barbie professional doctor fashion doll with pink top &
purple pants. white shoes & stethoscope accessory. 2023 https://
www.amazon.com/Barbie-Professional-Fashion-Stethoscope-
Accessory/

dp/BOBMV1DG)N/ref=sr_1_247crid=
205PYL643IR9IN&Kkeywords=doctor+
doll&qid=1694271847&sprefix=doctor+
doll%2Caps%2C1278&sr=8-24.

100 Barbie database. Barbie play all day baby doctor & office playset.

2023https://www.barbiedb.com/barbie-play-all-day-baby-doctor-
office-playset/.

101 Amazon. Doll BPPF. with brunette hair, stethoscope, medical

bag & accessories 12 inch 2019. https://www.amazon.com/dp/
BO8R57LBLP/ref=sspa_dk_detail_2?pd_rd_i=BO8R57LBLP&pd_
rd_w=3e69p&content-id=amzn1.sym.ce83acae-ca3c-44cd-
81e2-3d73204a3b218&pf_rd_p=ce83acae-ca3c-44cd-81e2-
3d73204a3b21&pf_rd_r=TF5AX2D98TS889T1D3R3&pd_rd_wg=
HbOKM&pd_rd_r=7a2b9dac-5478-452a-a6d6-9e62d742d4
3a&s=toys-and-games&sp_csd=d2(kZ2VOTmFtZT1zcFIkZXRhaWx
fdGhlbWFOaWM&smid=AOPUHA6ZG16VZ&spla=ZW5jcnlwdG
VkUXVhbGImaWVyPUEYNVFaSE80S]RSRVMmMZW5jcnlwdGVkSWQ
9QTAOOTQzNDIXSFpFQ1c2QUozWFEwWmVuY3J5cHRIZEFKSWQ
9QTAXNDI2MTMyNDhCR1dPQzBIVFVD)ndpZGdldEShbWU9¢3BfZGVO
YWIsX3RoZW1hdGljjmFjdGlvbj1jbGlia 1JIZGlyZWNOJmRvIm90TG
9nQ2xpY2s9dH)1ZQ&th=1.

102 Amazon. Barbie my favorite career vintage registered nurse Barbie

doll. 2010https://www.amazon.com/Barbie-Favorite-Career-
Vintage-Registered/dp/BO02TRREQK/ref=cm_cr_arp_d_product_
top?ie=UTF8.

103 Barbie database. Barbie Laura as nurse. 2023https://www.barbiedb.

com/baribe-laura-as-nurse/.

104 Amazon. Barbie Ken brunette dentist doll with professional dental

coat plus 2 toothbrush and toothpaste accessories for ages 3 and
up. 201 9https://www.amazon.com/Barbie-Dentist-Doll-Dental-
Accessories/dp/BO7XD6F2ZP.

thebmj | BMJ2023;383:e077276 | doi: 10.1136/bm;j-2023-077276

105 Amazon. Barbie Ken brunette dentist doll with professional
dental coat plus 2 toothbrush and toothpaste accessories
for ages 3 and up.2019https://www.amazon.com/
Barbie-Dentist-Doll-Dental-Accessories/dp/BO7XD6F2ZP/
ref=sr_1_8?keywords=barbie+dentist&qid=16946250808&sr=8-8.

106 Barbie database. Barbie | Can Be... nurse doll. 202 3https://www.
barbiedb.com/barbie-i-can-be-nurse-doll/.

107 Barbie database. Barbie | Can Be... nurse (AA). 202 3https://www.
barbiedb.com/barbie-i-can-be-nurse-aa/.

108 Barbie database. Barbie | Can Be... newborn baby doctor (AA).
2023https://www.barbiedb.com/barbie-i-can-be-newborn-baby-
doctor-aa/.

109 Barbie database. Barbie | Can Be... newborn baby doctor.
2023https://www.barbiedb.com/barbie-i-can-be-newborn-baby-
doctor/.

110 Barbie database. Barhie | CAN BE... kid doctor. 202 3https://www.
barbiedb.com/barbie-i-can-be-kid-doctor/.

111 Barbie database. Barbie | Can Be... doll assortment. 2023https://
www.barbiedb.com/barbie-i-can-be-doll-assortment/.

112 Barbie database. Barbie | Can Be... baby doctor playset. 2023https://
www.barbiedb.com/barbie-i-can-be-baby-doctor-playset/.

113 Barbie database. Barbie | Can Be... baby doctor (AA). 2023https://
www.barbiedb.com/barbie-i-can-be-baby-doctor-aa/.

114 Barbie database. Barbie | Can Be... baby doctor doll. 2023https://
www.barbiedb.com/barbie-i-can-be-baby-doctor-doll/.

115 Barbie database. Barbie | Can Be... pediatric doctor playset.
2023https://www.barbiedb.com/barbie-i-can-be-pediatric-doctor-
playset/.

116 Barbie database. Barbie | Can Be... nurse playset AA. 2023https://
www.barbiedb.com/barbie-i-can-be-nurse-playset-aa/.

117 Barbie database. Barbie | Can Be... Nikki assortment. 2023https://
www.barbiedb.com/barbie-i-can-be-nikki-assortment/.

118 Barbie database. Barbie | Can Be... doctors Barbie and Ken dolls.
2023https://www.barbiedb.com/barbie-i-can-be-doctors-barbie-
and-ken-dolls/.

119 Barbie database. Barbie | Can Be... dentist playset. 2023https://www.
barbiedb.com/barbie-i-can-be-dentist-playset/.

120 Barbie database. Barbie | Can Be... baby doctor. 2023https://www.
barbiedb.com/barbie-i-can-be-baby-doctor/.

121 Ebay. Barbie | Can Be... 4 pack dolls 2010 mattel V8900.
2023https://www.ebay.com/itm/1450028556122chn=ps&_tr
kparms=ispr%3D1&amdata=enc%3A1aMdTQwbZQ7 gANw4Mo
v4wvQ308&norover=18&mkevt=1&mkrid=711-117182-37290-
0&mkcid=2&mkscid=101&itemid=145002855612&targetid=
1587268787897&device=c&mktype=pla&googleloc=901617
3&poi=&campaignid=19894961968&mkgroupid=14885540
607 38&rlsatarget=pla-1587268787897&abcld=9307911&m-
erchantid=8235584&gclid=EAlalQobChMIq4HFudiYgQMVtFB_
AB3YRQAPEAQYBSABEgKAs_D_BwE.

122 Amazon. Barbie fast cast clinic doll & playset. brunette doctor doll,
furniture & 30+ accessories including molds & dough for bandages.
202 1https://www.amazon.com/Barbie-Playset-Brunette-Bandage-
Stations/dp/BO8TZY3NQX/ref=sr_1_57crid=3QESOX8G023SF&ke
ywords=chelsea%2Bdoctor&qid=16889567 35&s=toys-and-game
s&sprefix=chelsea%2Bdoctor%2Ctoys-and-games%2C1048&sr=1-
5&th=1.

123 Barbie database. Dr Barbie. Shani doll (AA). 2023https://www.
barbiedb.com/barbie-dr-shani-doll-aa/.

124 Amazon. Dr Barbie. 2017 https://www.amazon.com/Barbie-Careers-
Eye-Doctor-Doll/dp/BO6WVLC836.

125 Amazon. Barbie doctor fashion doll with curvy shape & brunette hair,
doctor coat, flats & stethoscope accessory 12 inch. 202 1https://
www.amazon.com/Barbie-30-40-cm-Brunette-Stethoscope-
Accessory/dp/BO8R5J8TMC/ref=sr_1_67crid=2HB3LCS5BB6JQ&key
words=doctor%2Bbarbie&qid=1688999681&sprefix=doctor%2Bba
rbie%2Caps%2C1658&sr=8-6&th=1.

126 Amazon. Dr Barbie, playset b. with small patient doll
and accessories. 2019https://www.amazon.com/
Barbie-Dentist-Doll-Playset-Black/dp/BO7HFV7FQR/
ref=sr_1_37keywords=barbie+dentist&qid=16946250808&sr=8-3.

127 Barbie database. Dentist Barbie. (AA). 12 September 2023. https://
www.barbiedb.com/barbie-dentist-aa/.

128 Barbie database. Barbie complete play theme eye doctor (AA).
2023https://www.barbiedb.com/barbie-complete-play-theme-eye-
doctor-aa/.

129 Barbie database. Barbie complete play theme eye doctor.
2023https://www.barbiedb.com/barbie-complete-play-theme-eye-
doctor/.

130 Amazon. Barbie Chelsea can be playset with brunette chelsea doctor
doll. (6-in), clipboard, ekg reader, band-aid stickers,2 medical tools,
teddy bear, great gift for ages 3 years old & up. 2020https://www.
amazon.com/Barbie-Brunette-15-24-cm-Clipboard-Band-Aid/dp/
BOSHFXBQYT/ref=sr_1_17?crid=3QESOX8G023SF&keywords=chelse
a+doctor&qid=16889567358&s=toys-and-games&sprefix=chelsea+
doctor%2Ctoys-and-games%2C1048&sr=1-1.

1ybuAdoo Aq pajosiold
‘pue|buz uoneonp3 yjesH Alewlo) ‘puelbul SHN e €202 Joquieosq 61 U0 /wod" (g mmm//:diy woly papeojumoq "€z0z Jequiedsq gL uo 9/Z//0-£20Z-lwa/ogt L 0L se paysiignd isii ;NG

13



131 Amazon. Barbie Chelsea can be doll & playset, brunette scientist
small doll with toy chemistry lab table & stem-themed accessories.
2022https://www.amazon.com/Barbie-Chelsea-Accessories-
Scientist-Science-Themed/dp/BOB5HPLXNQ?th=1.

132 Barbie database. Barbie careers pediatrician doll and
playset.2023https://www.barbiedb.com/barbie-careers-pediatrician-
doll-and-playset-ccp68/.

133 Amazon. Barbie careers doll & playset, pediatrician theme with
brunette fashion doll, 1 patient doll, furniture & accessories, white.
2020 https://www.amazon.com/Barbie-Pediatrician-Brunette-30-40-
cm-Stethoscope/dp/BOSHG2CRW2/
ref=sr_1_12?crid=2HB3LCS5BB6)Q&
keywords=doctor+barbie&qid=16889996818&sprefix=
doctor+barbie%2Caps%2C165&sr=8-12.

134 Amazon. Barbie careers doll & playset, pediatrician theme with
blonde fashion doll, 1 patient doll, furniture & accessories.
2020https://www.amazon.com/Barbie-Pediatrician-Playset-
Stethoscope-Patient/dp/BO8HFLCFDH/ref=sr_1_2?crid=3QESO
X8G023SF&keywords=chelsea%2Bdoctor&qid=1688956735
&s=toys-and-games&sprefix=chelsea%2Bdoctor%2Ctoys-and-
games%2C1048&sr=1-2&th=1.

135 Amazon. Barbie careers doll & playset, baby doctor
theme with brunette fashion doll, 2 baby dolls, furniture &
accessories.2019https://www.amazon.com/Barbie-Playset-Brunette-
Accessories-Stethoscope/dp/B0O7XD6F2ZK/ref=sr_1_82crid=2HB3L
CS5BB6JQ&keywords=doctor%2Bbarbie&qid=1688999681&sprefi
x=doctor%2Bbarbie%2Caps%2C165&sr=8-8&th=1.

136 Amazon. Barbie careers doll & playset, baby doctor theme
with blonde fashion doll, 2 baby dolls, furniture & accessories.
2019https://www.amazon.com/Barbie-Doctor-Playset-Blonde-
Infant/dp/BO7XF98T7L/ref=sr_1_47?crid=3QESOX8G0O23SF&keyw
ords=chelsea%2Bdoctor&qid=1688956735&s=toys-and-games
&sprefix=chelsea%2Bdoctor%2Ctoys-and-games%2C1048&sr=1-
48th=1.

137 Barbie database. Barbie Careers doctor AA. 2023https://www.
barbiedb.com/barbie-careers-doctor-aa/.

138 Barbie database. Barbie Careers doctor. 2023https://www.barbiedb.
com/barbie-careers-doctor/.

139 Barbie database. Barbie Careers dentist doll. 2023 https://www.
barbiedb.com/barbie-careers-dentist-doll-dhb6 4/.

140 Amazon. Barbie careers blonde dentist doll and playset with
accessories, medical doctor set, barbie toys. 2023https://www.
amazon.com/Barbie-Careers-Dentist-Playset-Accessories/dp/
BOBLJQHZGY/ref=sr_1_1?keywords=barbie%2Bdentist&qid=16946
25080&sr=8-1&th=1.

141 Barbie database. Barbie career nurse. 2023https://www.barbiedb.
com/barbie-career-nurse/.

142 Walmart. Barbie career lab scientist doll. 2016 https: //www.walmart.
com/ip/Barbie-Career-Lab-Scientist-Doll/551253 15?wmlspartner=
wlpa&selectedSellerld=1012588298&8&adid=2222222222755
125315_101258829_149902631444_18460139459&wI0=8&w!
1=g&wI2=c&wI3=6557257924028&wl4=pla-2006554701049&wl
5=9016173&wl6=8wl7=&wWI8=8wWI9=pla&wl10=662969149&
wll1=online&wl12=55125315_101258829&veh=sem&gclid
=EAlalQobChMIj5SB2YCDgAMVzBKtBhOVUgGWEAQYAIABEgLOIVD_
BwE&gclsrc=aw.ds.

143 Barbie database. Barbie Career | Can Be... assortment. 202 3https://
www.barbiedb.com/barbie-career-i-can-be-assortment;/.

144 Amazon. Barbie baby doctor playset. 2018 https://www.amazon.
com/Barbie-Careers-Baby-Doctor-
Playset/dp/B0O1L04YDU2/ref=sr_1_10?
crid=2HB3LCS5BB6)Q&keywords=doctor+
barbie&qid=16889996818&sprefix=doctor+
barbie%?2Caps%2C165&sr=8-10.

145 Amazon. Barbie baby doctor doll & playset. 2017https://www.
amazon.com/Barbie-Baby-Doctor-Fashion-Dolls/dp/B076Q6YHHG.

146 Amazon. Barbie 1973 doctor doll. 2020https://www.amazon.
com/Barbie-1973-Doctor-Doll/dp/BO8LISDFB6/ref=asc_df_
BO8LISDFB6/ ?tag=hyprod-20&linkCode=df0&hvadid=6633037
69083&hvpos=&hvnetw=g&hvrand=1040711320610156865
1&hvpone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmd|=&hvlocint=
&hvlocphy=9016173&hvtargid=pla-1394563526619&psc=1&
gclid=EAlalQobChMIjgi6 59q3gQMVG8fiBx2Ehg5hEAQYASABEgL
7AfD_BWE.

147 Barbie database. Baby doctor barbie. 2023https://www.barbiedb.
com/baby-doctor-barbie/.

148 Ebay. 2012 McDonalds happy meal toy - Barbie | Can Be....doctor doll
toy # 1. 2023https://www.ebay.com/itm/22486887 2344 ?hash=
item345b3ab098:g:E4IAAOSwluxiljdF&amdata=enc%
3AAQAIAAAAWE 3vie6mrzrtlP9gkTja46jx035rzb4280v38)
AaTyr5yV9%2BXR71t)Z3Vrl0jgKQUIjyXInWH6Z 3awaleaymOM30
qlrakWOoPCWVbP2kjmvrSLFnl/%2FuCj31Ct6 1mzTI3BpKcVZ5
8qwYRHDjNHUBVhCG99XTI3ZHZG%2BExhsz4Q5332Re85z0
4¢zEBJnkVCON9rcBwzWNiynxgNutEWZk94HPENU2

CHRISTMAS: WORKFORCE CRISIS

KFCnkEBpNFUpGd7DpLPcgIN92QjhyUz
38uEcNKg%3D%3D%7 Ctkp% 3ABK9ISR_Dyv9isYg.

149 Ebay. 1995 Dr. Barbie doll with triplet babies hear heartbeat
Doctor career doll MIB. 2023https://www.ebay.com/
itm/32556125227 4?hash=item4bccf679b2:8:vKgAAOSWwIRKBCC~
&amdata=enc%3AAQAIAAAA4PSEMRiIONeCOsUjYS3v)
T1kkwjUwljicW1Yq4RSVPmMBJpXOON)JSrXvLHKONnuYcwLdgo
NxpnnmRO45ah8%2F02fKMyqj43Z0wt)300rs%2BmvyLBC432
UaloFVDOcwX4p%2FT3BXdJCXh20sBrQou4ZuR0ODa3E3znFD
FloJIFONnJhN%2B%2B7xVQqtgddgUcHEDIVh7VfyoQ4Sub1
YVy2VgWtduiVTU4XzGFKIk%2BbsnOtYlhz2oyutjc96mvgAbMR1
sj5pQmVnP%2B7jdt%2Bmo0PKif%2FkeuSk8dwBcukKDv9%
2B62KKdvjlaZa40%7 Ctkp%3ABk9SR8S8q7apYe.

150 Ebay. 1993 Mattel Dr. Barbie brunette doll
#11160 NRFB Rare. 2023https://www.ebay.com/
itm/2749354034967hash=item40036d53e8:
g:WwwQAAOSW1txhNUt2&amdata=enc%3AAQAIAAAAWIPO%
2B0SaiXj9hTr1bY8tfaijM4xbPQPIGCEVARAXc6pVKPAdYkhwMs9d%
2FMm%2BXgE/wNQyYka8BHzp2p4XQaOmHF%
2FAYKEPsZkxHpGb3g461sp2W%2Fer11Xq%
2BPbrHAICNQBguMsfoVIvyV43uu7CR%
2B5E3w81103E5XnxTla7ZB6yrEt5qqgSW0Ocz3NkL%
2FESTFHTfdoyks9%2FboRIAiq2E6dT7iVbSghZZnscp
YBesODOOU8c0a2ZWv8CSoEON6fEHHFD3Sg%
3D%3D%7 Ctkp%3ABkISR6KFwbWpYg.

151 Blumhagen DW. The doctor’s white coat. The image of the
physician in modern America. Ann Intern Med 1979;91:111-6.
doi:10.7326/0003-4819-91-1-111

152 Cochran A, Upchurch GRJr. Has the physician’s white coat seen
its day?JAMA Netw Open 2021;4:€2119881. d0i:10.1001/
jamanetworkopen.2021.19881

153 Association of American Medical Colleges. 2022 Physician Specialty
Data Report. 2022https://www.aamc.org/data-reports/data/ 202 2-
physician-specialty-data-report-executive-summary.

154 Surdu S, Mertz E, Langelier M, Moore J.Dental workforce trends: a
national study of gender diversity and practice patterns. Med Care
Research Rev 2021;78(1_suppl):30S-9S.

155 Athanassiadou E, Giannakopoulos G, Kolaitis G, Tsiantis J,
Christogiorgos S. Preparing the child facing surgery: the use of play
therapy. Psychoanal Soc Work 2012;19:91-100. doi:10.1080/1522
8878.2012.666489.

156 Koukourikos K, Tzeha L, Pantelidou P, Tsaloglidou A. The
importance of play during hospitalization of children. Mater
Sociomed 2015;27:438-41. d0i:10.5455/msm.2015.27.438-
441

157 Thomson MM, Zakaria Z, Radut-Taciu R. Perceptions of scientists and
stereotypes through the eyes of young school children. Education
Research International. Hindawi 2019;6324704.

158 Miller DI, Nolla KM, Eagly AH, Uttal DH. The development of children’s
genderOscience STEREOTYPES: a metalanalysis of 5 decades
of US DrawlalScientist studies. Child Dev 2018;89:1943-55.
doi:10.1111/cdev.13039

159 Williams CM, Haines TP. An exploration of emergency department
presentations related to high heel footwear in Victoria, Australia,
2006-2010. J Foot Ankle Res 2014;7:4. doi:10.1186/1757-1146-7-
4

160 Barnish MS, Barnish J. High-heeled shoes and musculoskeletal
injuries: a narrative systematic review. BMJ Open 2016;6:e010053.
doi:10.1136/bmjopen-2015-010053

161 Van Noorden R. A death in the lab. Nature 2011;472:270-1.
doi:10.1038/472270a

162 Di Raddo P. Teaching chemistry lab safety through comics. / Chem
Educ 2006;83:571.doi:10.1021/ed083p571.

163 Stuart RB, McEwen LR. The safety “use case”: co-developing
chemical information management and laboratory safety
skills. / Chem Educ 2016;93:516-26. doi:10.1021/acs.
jchemed.5b00511.

164 Roberg CJ. Safety in the biotech industry: keeping pace with emerging
technologies. Prof Saf 1999;44:20.

165 Foster BL. Laboratory safety program assessment in academia. Chem
Health Saf 2004;11:6-1310.1016/j.chs.2004.05.016.

166 Asiry S, Ang L-C. Laboratory safety: chemical and physical hazards.
Biobanking: Methods and Protocols. 2019:243-52.

167 Feorino PM, Williamson JD, Schinazi RF. Laboratory safety
considerations. Antiviral Methods and Protocols, 2000: 13-25.

168 Midelfart A, Hagen YC, Myhre GB. [Chemical burns to the eye]. Tidsskr
Nor Laegeforen 2004;124:49-51.

169 Pedrosa PB, Cardoso TA. Viral infections in workers in hospital and
research laboratory settings: a comparative review of infection modes
and respective biosafety aspects. /nt/ Infect Dis 2011;15:e366-76.
doi:10.1016/}.ijid.2011.03.005

170 Jones S, Ali L, Bhuyan M, et al. Parents’ responses to toys
representing physical impairment. Equal Divers incl 2020;39:949-
6610.1108/EDI-08-2019-0213.

doi: 10.1136/bm;j-2023-077276 | BMJ 2023;383:e077276 | thebmj

1ybuAdoo Aq pajosiold
‘pue|buz uoneonp3 yjesH Alewlo) ‘puelbul SHN e €202 Joquieosq 61 U0 /wod" (g mmm//:diy woly papeojumoq "€z0z Jequiedsq gL uo 9/Z//0-£20Z-lwa/ogt L 0L se paysiignd isii ;NG



CHRISTMAS: WORKFORCE CRISIS

171 Foundation NS. The STEM labor force of today: scientists, engineers, 174 Sherman AM, Zurbriggen EL. “Boys can be anything”: effect of
and skilled technical workers. 30 July 2023. https://ncses.nsf.gov/ Barbie play on girls’ career cognitions. Sex Roles 2014;70:195-208.
pubs/nsb20212/participation-of-demographic-groups-in-stem. d0i:10.1007/511199-014-0347-y.

172 Funk C, Lopez MH. Hispanic Americans’ trust in and engagement with
science. 2022, https://www.pewresearch.org/science/2022/06/14/
hispanic-americans-trust-in-and-engagement-with-science P .

173 Abramson E. Barbie brains: the effect of barbie dolls on girls’ perception Web appendlx. AnalyZEd Barbie brand dolls

of male and female jobs [Thesis]. Oregon State University. 2009. Web appendix: Analyzed comparison dolls

1ybuAdoo Aq pajosiold
‘pue|buz uoneonp3 yjesH Alewlo) ‘puelbul SHN e €202 Joquieosq 61 U0 /wod" (g mmm//:diy woly papeojumoq "€z0z Jequiedsq gL uo 9/Z//0-£20Z-lwa/ogt L 0L se paysiignd isii ;NG

thebmj | BMJ2023;383:e077276 | doi: 10.1136/bm;j-2023-077276 15



