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Editor's MEssagE

The impact of the COVID-19 pandemic on medical 
research

Mohammad Sultan, PhD1

1. Faculty of Medicine, Dalhousie University

On March 11th, 2020, the World Health organi-
zation declared COVID-19 as a worldwide pan-

demic. More than two years later, the world is still 
dealing with ongoing cases on daily a basis. Over 6 mil-
lion deaths were attributed to COVID-19. The world 
economy was paralyzed, borders were closed, and the 
healthcare system was put to the test. In addition to the 
heroic efforts of the medical teams, other soldiers were 
working behind the scenes relentlessly to develop vac-
cines and treatments to use in the war against the virus. 

The vaccine implementation helped in decreasing 
the virus impact as we saw new variants with decreased 
virulence1. As vaccines continue to be developed, it is 
essential to take a look at the impact of the pandemic 
on medical research to understand some of the out-
comes we are beginning to see now. 

As expected with the emerge of the COVID-19 vi-
rus there was a surge in virology research. Hundreds 
of thousands of papers were published in 2020 and 
2021 about the virus and its impact on every aspect of 
health and life2. While these numbers are expected to 
decline in 2022, we are beginning to see many reports 
highlighting the disruption caused by in the pandem-
ic in other areas of medical research.  A recent report 
by the American Association of Cancer Research, have 
shown that 99% of surveyed researchers indicated that 
the pandemic has disrupted their research and/or their 
clinical practice. The same report highlights similar ef-
fects on cancer screening and treatment3. 

The pandemic also redefined clinical trials. In the 
early stages, recruitment was paused for many trials 
that were just starting. Follow up appointments were 
moved to telehealth, travel restriction was implement-
ed and measures were taken to limit the spread of the 
virus. However, given the lack of knowledge of the vi-
rus transmission and it effects, there were paralyzing 
fears of spreading the virus among this vulnerable pop-
ulation of patients and their care givers4.  

As we move forward, the research world continues 
to recover from the pandemic effects as researchers 
learn to carry out their experiments with many new 
regulations, hoping that will translate to clinical trials 
resumption and a return to full capacity research. This 
sentiment is echoed here at the Dalhousie Medical 

journal as we look forward to more submissions after 
the marked decrease we observed during the pandemic.
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original rEsEarch

A youthful take on community-based healthcare

Hannah Cameron, BSW1, Connor Bray, MD2, Tania Wong, MD, MSc2, Kim Blake, MD2

1. Faculty of Medicine, Dalhousie University 
2. Department of Pediatrics, IWK Health Centre

Background

Youth are at a developmental stage marked by unique 
experiences and challenges. With a desire for au-

tonomy and privacy, they can find themselves without 
accessible, comfortable, and effective healthcare1.

Youth health clinics (YHCs) gained popularity in 
the United States in an effort to increase adolescent 
access to healthcare2. Reductions in teenage pregnan-
cy achieved by early reproductive health-focused clin-
ics lead to a proliferation of general health clinics in 
schools. In Canada, YHCs have produced success in 
urban and rural areas, including communities within 
Nova Scotia3. Halifax is a medium-sized city with an 
overburdened emergency care system4. The emergency 
system relies on patient self-referral and can fail to treat 
the most at-risk and difficult to reach youth and their 
families5. YHCs have been found to decrease emergen-
cy department (ED) use by youth6, and broader imple-
mentation has the potential to reduce the stress on EDs 
both at the point of care and by providing preventative 
care before emergent health problems develop.  

YHCs have been lauded for giving timely care that 
is more accessible than traditional health resources7. 
Adolescents have reported finding YHCs private and 
confidential8. YHCs provide an opportunity for youth 
to have their healthcare needs met in a familiar envi-
ronment. Parents have reported greater satisfaction 
with YHCs, citing increased interactions with doctors 
and increased time for discussion as major benefits9.

Young voices are needed to direct the future of 
YHCs in Nova Scotia. Clinics have been primarily de-
signed by healthcare providers and administrators, 

lacking input from the patient population. Recent first-
voice publications on virtual care have reinforced the 
need for youth perspectives to better understand and 
serve youth needs10.

Methods

Overview
This study used in-depth semi-structured focus groups 
with high school students living in the Halifax area. 
Transcripts were analyzed using inductive thematic 
analysis. This format was selected to recruit a reason-
able number of participants at multiple schools. Eth-
ics approval was obtained from the IWK institutional 
research ethics board (#1023293) and Halifax Regional 
Centre for Education (HRCE). Parental/guardian con-
sent was obtained for all participants. 

Participants
Study participants were high school students aged 
14-18 that regularly attended a high school in urban 
Halifax or the surrounding rural areas. Age, local high 
school attendance, and English speaking ability were 
inclusion criteria. Participants were recruited through 
schools and academic community programs with the 
aid of community partners. Participants and their 
guardians provided written informed consent on the 
day of the focus group.

Survey
Participants were invited to complete a written intake 
survey that collected data about demographics, health-

Abstract
Youth are at a unique developmental stage, presenting with experiences and needs that can be challenging to address 
through traditional medical models. Youth health clinics (YHCs) have taken varying approaches to solving this prob-
lem; however, there is a paucity of research on adolescents’ perspectives of these clinics.
We conducted four focus groups to ask high school students how YHCs could better serve them. Participants identi-
fied five essential elements for YHCs. They requested accessibility, reliability, and confidentiality, desiring private access 
with trusted healthcare professionals that was simple to access. They also emphasized the importance of a range of 
point-of-care services and proactive advertising of YHC services. Finally, youth prioritized mental health services that 
were both longitudinal and equipped for crises. Overall, our cohort of youth felt that YHCs could fill an important 
gap in meeting their healthcare needs.
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care utilization, and self-assessments of health knowl-
edge.

Interviews
Focus groups of 8 participants each were conducted in 
private spaces in schools and community centres in June 
2018 by one author. The four focus groups represent-
ed one large urban high school and three high schools 
with suburban and rural catchment areas. Questions 
(Table 1) were answered in an informal group conver-
sation lasting between 60 and 90 minutes. Questions 
were developed by adapting surveys from prior litera-
ture on youth focus groups for healthcare planning11,12. 
The questions were developed to elicit local answers 
and obtain practical suggestions for implementation 
of YHCs in Nova Scotia. School and community centre 
staff were on site in case of adverse events. Participants 
received gift cards as remuneration for participation.

Analysis
Entire sessions were recorded and transcribed verba-
tim and anonymized. Initial transcripts underwent 
coding and inductive thematic analysis, with saturation 
achieved by analysis of the fourth group. Coding and 
analysis were done independently by two researchers 
(H.C. and C.B.), then discussed to consensus13. State-
ments of significance were extracted from transcripts. 
Survey data was compiled quantitatively to describe 
the study population.

Results

Demographics
A total of 28 youth (n=28) participated in four focus 
groups. Participant age ranged from 15-18 years, with 
an average age of 16.7 years. Participants identified pri-
marily as female (79%), heterosexual (75%), and White 
(54%), with grade averages between 60 and 79 (64%). 
Note: Participants were able to select multiple answers. 
Categories with zero responses were not included in 
table. No adverse events were noted by or reported to 
researchers.

Themes Arising from Focus Groups

Accessibility
Youth described accessing healthcare services as over-
whelming. They wanted a YHC that would not require 
fees, parental involvement, or frequent referrals to 
other points of care. Many expressed a preference for 
a drop-in model and a variety of opening hours, citing 
wait times as a major deterrent. One participant de-
scribed their existing YHC as:

“One of the reasons that I like this [YHC] so much 
is I can literally just drop by in the ten minutes in 
between classes.”

“Someone constantly, not just like a certain amount 
of times of the week … that’s not how it works, I don’t 
decide when I’m sad.”

Confidentiality
A common sentiment was that privacy from both par-
ents and peers would be critical for the success of the 
clinic. Some participants suggested that the clinic be 
located far from high traffic areas, while others felt 
that locating clinics within nearby community centres 
would generate anonymity and thereby less stigma. 
One felt,

“[A nearby community centre] would definitely be a 
good place to have it, and it’s open and it’s friendly 
and if you care about your reputation you won’t lose 
it if you go there.”

A youthful take

1. Do you think that being ‘healthy’ means something different 
for teenagers than it does for children or adults?

2. What can a teenager do to maintain their health? 

3. What health resources do you know about in your 
community (outside of the hospital)? 

4. What health resources have you heard of your peers using 
in the past?

5. What resources do you think could benefit your classmate 
or peers’ health? 

6. Where would you like these resources to be available? 

7. When would you like these services to be provided? 

8. Who would you like to provide these services?

9. Do you think that having a clinic in your school would be helpful?

10. What services would you like a youth health clinic to provide?

11. What would make you more likely to use one of the services 
we've discussed?

12. What would make you less likely to use one of the services 
we’ve discussed? 

Table 1. Question Route.
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“... one of the things that would make me less likely to 
go, is like if I were to get my parents involved with 
[the healthcare provider], because it’s kind of like 
confidentiality between me and [the healthcare pro-
vider], so kind of like getting them involved would 
suck, until it gets serious.”

Relatability
Participants expressed a preference for known adults 
when seeking care. Some suggested that clinic staff in-
troduce themselves at a school assembly so students 
could know who they would see in the clinic. Youth 
consistently wanted to feel comfortable with their 
health care providers. They identified that many pa-
tients would prefer a healthcare professional of the 
same gender. Participants also felt more comfortable 
talking to a member of the LGBTQ+ community if they 
identified as such.

“…having more diverse people on staff makes it more 
accessible to people who don’t feel like they’re outing 
themselves, or putting themselves in danger when 
they’re talking to these people.”

Some participants who were members of racial 
or religious minorities expressed concern about how 
healthcare providers could understand their experienc-
es. Participants who had pre-existing relationships with 
elders or religious leaders in their community valued 
connecting over shared experience.

“… he could literally be the nicest person on earth, 
and I still wouldn’t go probably, because there is no 
connection whatsoever. He is literally the opposite 
in almost every way, it just doesn’t feel comfortable.”

Outreach
Many participants had only a vague idea of the roles 
of different healthcare professionals and how to access 
them. Most relied on known adults for information.

“I’ve heard of some of my friends coming to see the 
youth health centre nurse, I’ve heard of them going 
to see a duty doctor to get prescribed, [or] a phar-
macist, I’ve heard of them going to a police station 
to get help.”

Participants suspected that typical methods such 
as posters and announcements could bolster awareness, 
and that assembly-style presentations from care pro-
viders could help youth know who and what to expect 
when accessing a clinic, making it less intimidating.

“… it doesn’t matter how many resources you have, if 
no one knows about it, no one’s going to use them.”

Mental health
Participants referenced several age-related stressors 
which they believed increased their susceptibility to 
mental health concerns. Some of these stressors were 
more autonomy in their lives, more challenging and 
consequential schoolwork, planning for university and 
careers, body image, and romantic relationships.

Participants hoped that a YHC would provide a 
supportive outlet for them to discuss mental health 
concerns. Some feared that their current resources may 
not be equipped to handle high acuity mental health 
needs.

“Not everybody has friends or close people they can 
talk to, so having an anonymous stranger without 

A youthful take

Variable Answer # of Answers

Age 15 3

16 10

17 8

18 7

Gender Female 22

Male 6

Trans* 1

Sexuality Heterosexual/Straight 21

Homosexual/Gay/Lesbian 2

Bisexual 3

Pansexual 1

Not Specified 1

Race White 17

Black 7

Indigenous 6

Not Specified 1

Grade Average 50-59% 1

60-69% 9

70-79% 9

80-100% 7

Not Specified 1

Last Visit to 
Family Doctor

<1 month 7

<6 months 9

<1 year 7

>1 year 3

Not Specified 2

Table 2. Participant Demographics.
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bias to talk to is really helpful.”

Some youth felt that they were forced to act as 
mental health supports for friends who had no other 
options despite feeling ill-equipped to handle these 
issues. This subsequently impacted the supportive 
friends’ mental health and they described wanting to 
alleviate this burden by having a convenient way to ac-
cess professional help for their friends.

“…they’re coming to you and there is nothing you can 
do and it piles up on you because you can’t help 
them and you feel worse than you already did.”

Broad services
Participants desired an expanded scope of practice at 
point of care. Their schools primarily offered preven-
tative health and education in existing health centres. 
Participants asked for testing, diagnosis, prescription, 
and dispensing all available on-site. 

“Being able to prescribe something like contraceptive 
birth control, or pain medication, or like Advil, or 
even if someone needed something for depression…
on top of being able to diagnose ailments.”

“… instead of just going to one and them like ‘I don’t 
know what’s wrong with you, I don’t know what to 
do with you, try going somewhere else’.”

Aside from medical care, several youth felt that 
their health would benefit from a greater amount of so-
cial programming run through the YHC.

  “…just knowing that if you don’t want to be at 
home that night, you can go do something and get 
away from all like the drama at home, or whatever’s 
going on in your life, just go and not have to worry 
about that.”

         Participants advised that offering hygiene 
products and other necessities would provide an in-
centive for them to engage with the health centre. They 
emphasized the importance of the quality of these 
items as a predictor of uptake and engagement. 

“… if they need anything they can just go in and grab 
it, like a mini stick of deodorant or for girls especial-
ly like if you need tampons or pads that they’re there 
and they’re not like the crappy ones.”

“It’s a good way to start a conversation, if you have 
food.”  

         Participants wanted to contribute to the gov-
ernance and organization of the clinic, requesting on-
going input into what services are offered and how the 
clinic operates. 

“... a way to voice your opinion, then people will feel 
like they’re heard and they don’t have to just deal 
with it.”

         They expressed interest in involving many 
healthcare professionals in varying capacities. Phar-
macists, therapists, nurses, doctors and social work-
ers were specifically mentioned. Participants also ex-
pressed an interest in care that is privatized in Nova 
Scotia such as dental, hearing, and vision care, citing a 
lack of access to these services elsewhere. 

Discussion & Recommendations
Overall, young people desire healthcare services that 
cater to their specific circumstances. Consistent with 
previous research, participants prioritized accessible 
and confidential healthcare8, and generally preferred 
YHCs to traditional office models, considering them 
one of a few viable options that could address their 
priorities for healthcare delivery. These desires are con-
gruent with studies on parental trust in school-based 
YHCs, with confidentiality and clear communication 
among the most important contributors to parental 
trust14. Participants expressed surprising and creative 
ideas for how healthcare could better work for them, 
findings which highlight the importance of youth voic-
es in health research.

Since this study was conducted, healthcare has 
evolved dramatically to comply with COVID-19 re-
strictions through telehealth. Although it was not dis-
cussed in our focus groups, telehealth could comply 
with many of the principles described by participants. 
Telehealth delivery has the potential to lower barriers 
to access and improve confidentiality. In person, these 
two attributes can be difficult to balance. Using vir-
tual methods, youth can receive support from health 
professionals from anywhere and at a flexible range of 
times. A YHC with a virtual option can do so without 
interfacing with a parent, teacher, receptionist, or peer, 
meeting the need for confidentiality. Although not ev-
ery consultation or procedure can be completed virtu-
ally, the use of telehealth services presents an opportu-
nity to meet youth healthcare needs according to their 
desires. 

A second major priority for adolescents is the cre-
ation of lasting relationships between patients and 
healthcare providers. Participants consistently cited 
a desire for these relationships as a reason why YHCs 

A youthful take
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appealed to them. Many participants emphasized a 
need to be “understood” by their healthcare practi-
tioner; this was especially true for youth who come 
from a demographic group whose healthcare needs 
have been historically discounted. These experiences 
are informed by a history of over-medicalization, un-
derrepresentation, and systemic discrimination of mi-
norities in Canadian healthcare15.  While changing the 
demographic identity of the physician workforce is not 
a short-term project, these barriers can and should be 
addressed in other ways. Physicians must demonstrate 
their commitment to learning from and growing with 
historically underserved populations. YHCs can bring 
continuity and familiarity to patient-healthcare rela-
tionships, attributes which extend into virtual health-
care when circumstances demand. This may have been 
a contributor to prior studies’ findings of reduced dis-
parities in health-seeking behaviour associated with 
race and socioeconomic status when students had ac-
cess to YHCs16. 

A final priority established by the results was access 
to mental health care for students, as well as resources 
for peer support. Participants expressed feeling a need 
to support their own friends, without any formal train-
ing, while needing support themselves. In the context 
of the COVID-19 pandemic, these experiences have 
likely evolved. Fear of infection, loss of independence, 
family financial struggles, and social isolation have 
been shown to cause psychological distress in young 
people during COVID-1917. Youth need mental health 
supports that will address their reactions in a social 
context and take the strain off informal peer-support 
networks. As we have seen in-person schooling quickly 
shift to virtual school, YHCs can pivot in a similar man-
ner to provide consistent support, providing a crucial 
resource for reaching youth at home.

As societal healthcare norms continue to evolve, 
youth will continue to present with unique needs and 
desires. YHCs present an effective option to meet the 
expressed needs of high school students in the Hal-
ifax region. They address accessibility, continuity of 
relationships, and the possibility of integrated mental 
health support in adolescents’ daily lives. Given the 
shortage of primary healthcare physicians in Nova 
Scotia, YHCs may be able to reach populations in ways 
that office-based medicine cannot. By designing YHCs 
in collaboration with youth, healthcare providers can 
better integrate healthcare into community and see 
the ongoing results of their work. Future research can 
explore the efficacy of YHCs after their implementa-
tion, with program evaluations to continuously im-
prove healthcare delivery. This study was limited by 
geographic area and the local nature of the questions. 
Future research could apply this model to other com-

munities, potentially focusing on non-English-speak-
ing youth or youth with special healthcare needs, or 
expand the question route to solicit perspectives on 
care delivery on a broader level. Lastly, in light of the 
COVID-19 pandemic, future research could explore 
youth perceptions and experiences of virtual care de-
livery and perspectives on expansion.
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Recent medical graduates’ attitudes towards nutrition ed-
ucation and its role in medical practice

Lydia Melanson, BSc, MD1, Diane Ramsay, MSc, MD1, Olga Theou, PhD1,3, Peri Fen-
wick, MD1, Alyson Colborne, MD1, Leah Cahill, PhD1,2

1. Department of Medicine, Dalhousie University 
2. Department of Nutrition, Harvard T. H. Chan School of Public Health 
3. School of Physiotherapy, Dalhousie University

Introduction

The prevalence of noncommunicable diseases as a 
result of poor diet and obesity has increased sig-

nificantly in recent years, contributing to rising health-
care expenditures, morbidity, and mortality 1,2. Diet was 
ranked in second most influential risk factor contribut-
ing to disability-adjusted life years in Canada as of 2016 
3. Developed countries have witnessed unprecedented 
rises in chronic diseases such as cardiovascular disease 
and diabetes, which are known to be mediated largely 
by modifiable lifestyle factors 2. Lifestyle interventions 
are effective for the prevention and first-line manage-
ment of chronic disease, or as adjuncts to other med-
ical treatments 4–7. The etiology of obesity and other 
chronic diseases is multifaceted, requiring intervention 
from healthcare providers at the level of individual pa-
tients as well as public policy 8,9.

It is well-recognized that diet has a fundamental 
role in health and disease; therefore, most physicians 
identify nutrition counseling as one of their major pro-

fessional responsibilities 10–12. There is evidence that doc-
tors have the ability to improve nutrition behaviours of 
patients who have, or are at risk of developing, chronic 
diseases related to lifestyle factors 13. Patients entrust 
their doctors with the task of addressing lifestyle influ-
ences such as diet and expect to receive counsel that is 
current and reliable 14,15. Despite this, physicians have 
consistently reported low rates of counselling patients 
about lifestyle 10,16,17. Rates of malnutrition in Canadian 
hospitals is high, and malnutrition often goes unrec-
ognized by medical professionals 18,19. A Canadian sur-
vey reported that physicians believe hospital inpatients 
should have nutrition assessments performed through-
out their hospitalization; however, most reported that 
these assessments were being completed inconsistently 

19. The consequences of this reality are increased length 
of hospital stay 18, worsened patient outcomes, and ele-
vated costs of care 20. 

 Barriers to nutrition counselling have been 
commonly cited by physicians, including insufficient 
time, lack of reimbursement, a perception that lifestyle 

Abstract
The objective of this study was to investigate recent Dalhousie Medical School graduates’ perceptions of nutrition in 
three domains: attitudes towards its use in medical practice generally, learned body of knowledge in medical school 
and residency, and satisfaction with how undergraduate and postgraduate medical education aligned their attitudes 
and knowledge of nutrition in medicine.
Graduates of Dalhousie University’s undergraduate medical program from 2013 to 2018 were contacted to complete 
an internet-based questionnaire of 13 five-point Likert scale questions about attitudes, knowledge, and satisfaction 
with nutrition education in their undergraduate medical studies and medical practice. Responses ranged from one, 
“strongly disagree” to five, “strongly agree”.
Most respondents (90.2%) agreed that ‘nutrition counseling can make a positive difference to patient outcomes’ and 
80.5% agreed that ‘physicians can influence patient behavior related to nutrition’. However, fewer (61.0%) agreed that 
‘physicians play a key role in improving patients’ nutritional habits.’ Even fewer participants agreed that nutritional 
assessment (34.1%) and nutritional counselling (41.5%) should be a routine part of care, regardless of specialty. The 
mean (standard deviation) overall score of participants with regards to their attitudes about nutrition assessment, 
counselling, and role in patient health, was 3.60 (0.633). Scores ranged from 1 to 5 with higher score indicating more 
positive attitude. Mean overall knowledge and satisfaction scores were 3.76 (0.702) and 2.70 (0.898), respectively.
There is a lack of consensus regarding the role of physicians in delivering nutrition care to patients, despite its per-
ceived importance to patient health, requiring further exploration.
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counselling is ineffective, and a deficiency of knowl-
edge and confidence in the subject matter 17. A Canadi-
an study showed that physicians had an average self-as-
sessed clinical nutrition knowledge of 5.3 on a scale of 
1 to 10 19.  Certain medical subspecialties provide more 
nutritional training than others; however, practicing 
physicians and trainees in these fields often perceive a 
deficit in one or more areas of their training in nutri-
tion 11,21,22.

 A 2010 survey of  Canadian medical students 
reported that 87.2% of participants thought their pro-
gram should devote more time to teaching nutrition 
concepts 23. Of the nine medical schools that Gramlich 
surveyed in 2010, students of Dalhousie were from one 
of two schools self-reporting the lowest number of 
hours devoted to education in their curriculum. Recent 
studies investigating nutrition education in Dalhou-
sie’s undergraduate medical program reveal that stu-
dents are still not satisfied with the amount of nutrition 
education they have received since Gramlich’s 2010 
study23–25.

While other researchers have explored the nutri-
tion knowledge and attitudes of Canadian medical resi-
dents 11,26, these studies have fixated on residents of one 
subspecialty. Instead, we hope to draw comparisons 
between residents of different programs who had re-
ceived the same baseline level of nutrition education in 
their undergraduate medicine program.

Objectives
The objective of the present study was to determine 
Dalhousie Medical School graduates’ perceptions of 
nutrition in three domains: their attitudes towards its 
use in medical practice generally, their learned body of 
knowledge in medical school and residency, and their 
satisfaction with how their undergraduate and post-
graduate medical education aligned to their attitudes 
and knowledge of nutrition in medicine 25.

Materials and Methods

Study design
The study design for this project was cross-sectional 
and conducted using a web-based questionnaire. The 
participants were recent Dalhousie medical gradu-
ates from 2013 through 2018. The study population 
includes participants from a range of specialties and 
levels of experience. The pool from which participants 
were drawn consisted of 685 Dalhousie medical gradu-
ates from the graduation years of interest.

The questionnaire was reviewed independently in 
a face and content validation by clinicians and by re-
searchers with a significant background in nutrition 
and physical activity research. The questions were or-

ganized into three domains: attitudes about nutrition in 
medical practice, knowledge about nutrition concepts 
in medicine, and satisfaction with nutrition education 
received in medical school and residency programs. 
Demographics, including gender, medical subspecial-
ty, and previous education in nutrition and/or physical 
activity were also collected. Attitudes, knowledge, and 
satisfaction with physical activity education in medical 
school and residency were addressed in subsequent 
sections, and these data will be reported and analyzed 
in a separate publication. Questions were designed to 
facilitate responses on a 5-point Likert scale with the 
following options: strongly disagree, disagree, neither 
agree or disagree, agree, or strongly agree. Participants 
had the option to leave additional comments, which 
would not be formally analyzed, but used in discussion 
of the study results. The questionnaire domains were 
analyzed based on the level of agreement with each 
statement and are summarized in table 1.

The research tool was administered through a se-
cure online survey platform, Opinio version 7.11, which 
was emailed to Dalhousie Medical Alumni Association 
(DMAA) from graduating years 2013 through 2018 
via the DMAA Listserv. DMAA administration were 
responsible for the dissemination of the email to pre-
serve the anonymity of eligible participants. The survey 
was also shared to a private social media group whose 
membership consists of Dalhousie medical alumni. A 
cover letter described the nature and purpose of the 
study, and detailed the components of consent, privacy, 
confidentiality, and contact information for the lead re-
searchers. The survey design and study were approved 
by the Dalhousie University Research and Ethics Board 
in May 2019.

Data was analyzed using SPSS software version 
25 (IBM, Armonk, NY). Descriptive statistics (means/
standard deviations and medians/interquartile ranges 
[continuous variables] and counts/percentages [cat-
egorical variables]) were used to summarize survey 
responses and participant characteristics. According 
to the 5-point Likert scale percentage agreement was 
analyzed, with a score of 4 (agree) or 5 (strongly agree) 
indicating agreement, a score of 3 indicating a neutral 
response, and a score of 1 (strongly disagree) or 2 (dis-
agree) indicating disagreement. Independent samples 
T-tests were used to compare the results between those 
with and without previous nutrition education, males 
and females, and to compare current residents with 
those who had already completed residency. The scores 
from each domain (attitudes, knowledge, and satisfac-
tion) were then combined and an average score was de-
termined for each domain. Normality was confirmed 
for the data in each domain with the Shapiro-Wilk test 
of normality. Pearson correlation tests were used to 
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assess the relationships between attitudes, knowledge, 
and satisfaction. The significance level for all tests was 
set at α ≤ 0.05.

Results

Respondent characteristics
Of the 685 eligible Dalhousie Medical graduates who 
were contacted, a total of 53 individuals participated 
in the questionnaire, of which 12 participants did not 
complete the demographics section and were exclud-
ed from analysis (table 2). A broad range of specialties 
were represented, but Family Medicine comprised the 
majority (56.1%) of respondents. Resident physicians 
made up 58.5% of the responses, and attending physi-
cians encompassed the remaining participants. Over 
half of the survey respondents were female (68.3%) and 
22% of study participants reported previous nutrition 
education, including nutrition research, university nu-
trition courses, clinical nutrition experiences, and in-
dependent study (defined as “other”).

Attitudes regarding nutrition in medical practice
There were five statements reflecting positive attitudes 
towards nutrition in health, as well as nutrition assess-
ment and counselling in medical practice, for which 
the participant responses could range from strongly 
disagree to agree on a scale of 1 to 5. Generally, re-
spondents agreed with these statements, resulting in 
an average mean domain response of 3.60 (+/- 0.633). 

Respondents most strongly agreed (90.2%) with the 
statement that, “Nutrition counselling can make a 
positive difference to patient health outcomes”, and 
zero responses indicating disagreement (Figure 1). The 
questions exploring physician roles in nutrition care for 
patients yielded more variability. Regarding routine nu-
trition counselling by physicians of any specialty, only 
41.5% of participants agreed, while 36.6% disagreed that 
it should take place. “Nutritional assessment should be 
a routine part of care by all physicians, regardless of 
specialty”, was met predominantly with disagreement 
(46.3%) or neutrality (19.5%). Most physicians agreed 
(80.5%), however, that they are able to influence pa-
tient’s nutrition behaviours (Figure 1).

Self-perceived nutrition knowledge of new physicians
This section of the questionnaire yielded the most pos-
itive responses from study participants. Among all four 
questions in this category, none of the respondents se-
lected, “strongly disagree”. The first statement, “I know 
basic nutrition concepts”, resulted in the highest level of 
agreement (85.4%). The lowest level of agreement (61%) 
was produced for the statement, “I understand the role 
of nutrition in the pathophysiology of specific diseases”. 
Participants expressed more confidence in their knowl-
edge of the role of nutrition in the treatment of disease 
with 68.3% in agreement, as well as where they could 
look to find credible nutrition information, for which 
80.5% of respondents agreed (Figure 1).

Nutrition education

Table 1. Study questionnaire domains and statements.

Domain Statements

Questions regarding nutrition attitudes “Nutritional counselling can make a positive difference to patient health outcomes.”

“Physicians play a key role in improving patients’ nutritional habits.”

“Nutritional assessment should be part of routine care by all physicians, regardless of specialty.”

“Nutritional counselling should be part of routine care by all physicians, regardless of specialty.”

“Physicians can influence patient behaviour related to nutrition.” 

Questions regarding nutrition knowledge “I know basic nutrition concepts.” (i.e. types of macro and micronutrients)

“I understand the role of nutrition in the pathophysiology of specific diseases.” (i.e. cancer, cardio-
vascular, respiratory diseases)

“I understand the role of nutrition in the treatment of disease.” (i.e. nutrition recommendations to 
lower cholesterol levels)

“I know how and where to access credible nutrition information and/or resources.” (i.e. Canada’s 
Food Guide, Harvard Nutrition Source, a registered dietitian)

Questions regarding satisfaction with nutri-
tion education

“The amount of time dedicated to nutrition education in my medical education and residency 
training seems appropriate.”

“Nutrition education is/was well integrated into various aspects of my curriculum.”

“My medical education and residency training in terms of nutrition has prepared me for my 
career as a physician.”

“I feel that I am able to provide my patients with adequate nutritional counselling.”
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Perceived adequacy of nutrition education in 
medical school and residency training
The average mean satisfaction with nutrition educa-
tion in medical school and residency was low (2.70 
+/- 0.898). Three of four statements in this category 
generated mainly negative responses. Only 26.9% of 
study participants felt that their nutrition education in 
medical school and residency prepared them for their 
career, and furthermore, 58.5% felt that this aspect of 
their education was poorly integrated into the curric-
ulum. Just 37.5% of participants agreed that they were 
able to provide their patients with adequate nutrition 
counselling (Figure 2).

Effect of demographic characteristics on survey 
responses
Demographic characteristics were explored for their 
effects on questionnaire responses, including previous 
participant nutrition education (yes or no), medical 
specialty (family medicine or other), and current med-
ical residents versus physicians who had completed 
residency training. There were no significant differenc-
es in the responses between genders (Figure 3), status 
of nutrition education prior to medical school (figure 
4), nor between family medicine specialists and other 

medical specialists (Figure 5). There was only one ques-
tion demonstrating a significant difference between 
current residents and physicians who had completed 
residency training (p = 0.005), the latter of whom were 
more in agreement with the statement, "The amount of 
time dedicated to nutrition education in my medical 
education and residency training seems appropriate” 
(Figure 6).

Correlations between attitudes, knowledge, and 
satisfaction
The three survey domains of attitudes, knowledge, and 
satisfaction were compared to determine if there were 
any correlations between them. There was no signifi-
cant correlation between attitudes and knowledge (r = 
104, p = .517), nor between attitudes and satisfaction (r 
= -.258, p =.103). However, there was a significant pos-
itive correlation between knowledge and satisfaction 
domains (r = .584, p < 0.001).

Discussion
In this survey, new physicians were largely in agreement 
that nutrition counselling plays an important role in 
patient health and that physicians can influence nutri-
tion-related patient behaviours. Concerning more spe-
cific responsibilities of physicians, participants rated 
nutrition assessment as less important than nutrition 
counselling. Respondents identified their knowledge of 
basic nutrition concepts to be very strong, regardless 
of prior education, and yet their understanding of nu-
trition in the context of disease pathophysiology to be 
comparatively weaker. Despite this, most participants 
agreed that they understand the role of nutrition in dis-
ease management and where to access relevant and re-
liable nutrition information. Finally, the perceptions of 
nutrition education received in medical school and res-
idency were strongly negative, especially regarding the 
amount of time allotted to nutrition education during 
medical training. Neither gender, prior nutrition ed-
ucation, medical specialty, nor residency status had a 
significant impact on participant responses in the three 
categories being assessed. Those with a higher level of 
satisfaction with their nutrition training also reported 
a higher level of nutrition knowledge in the context of 
medicine, and vice versa.

Compared to a 2018 study of medical students at 
Dalhousie University, from which the current study 
was modelled, there were similar results. In terms of 
attitudes, medical students’ responses mirrored those 
of the new physicians, reflecting the strongest agree-
ment with statements reinforcing the role of nutrition 
in patient health, and the weakest level of agreement 
with statements about nutrition counselling and as-

Nutrition education

Table 2. Characteristics of study participants.

Demographic Characteristics No. (%)

Gender 
 
Female 
 
Male

 
 
28 (68.3) 
 
13 (31.7)

Previous nutrition education * 
 
Yes 
 
No 
 
Other

 
 
10 (24.4) 
 
29 (70.7) 
 
2 (4.9)

Current medical resident 
 
Yes 
 
No

 
 
24 (58.5) 
 
17 (41.5)

Current or previous residency specialty 
 
Family 
 
Other **

 
 
23 (56.1) 
 
18 (43.9)

* Degree in nutrition or related field, Nutrition research, Nutrition course(s) 
post-high school, Clinical experience; Other.
** Anaesthesiology, Dermatology, Internal Medicine including subspecialties, 
Neurology, Pathology, Pediatrics, Physical Medicine and Rehabilitation, Psy-
chiatry, and Surgery.
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sessment25. Hanninen’s study of Dalhousie medical stu-
dents’ perceptions of nutrition curriculum in 2019 also 
resulted in almost complete agreement that nutrition is 
important in disease prevention and management and 
that physicians should be involved in initiatives that 
promote healthy lifestyles 24. 

In 1985 there was a survey of American medical 
schools which identified inadequate levels of nutri-
tion education being offered in medical curriculums, 
prompting new recommendations regarding nutrition 
education hours and outcomes27. Despite program-
ming to encourage the adoption of these recommen-

dations, most institutions in the United States to this 
date do not meet them28,29. In Canada, there are also 
concerns about the amount of nutrition education be-
ing offered in undergraduate and postgraduate medical 
education. Three studies have reported on medical stu-
dent perceptions of nutrition education at Dalhousie’s 
undergraduate nutrition program, agreeing that there 
is insufficient nutrition instruction in the curriculum 
23,24. This is consistent with current literature demon-
strating a paucity of nutrition education throughout 
medical school and residency in North American med-
ical education programs 10,26,30–32. 

Nutrition education
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Nutrition counselling can make a positive difference to patient
health outcomes.

Physicians play a key role in improving patients’ nutritional 
habits.

Nutritional assessment should be a routine part of care by all
physicians, regardless of specialty.

Nutritional counselling should be a part of routine care by all
physicians, regardless of specialty.

Physicians can influence patient behaviour related to nutrition.

Agree Neutral Disagree

Figure 1. Recent medical school graduates’ attitudes towards nutrition in medical and residency education and practice. Percentage agreement 
was determined according to the 5-point Likert scale, with a score of 5 (strongly agree) or 4 (agree) indicating agreement, a score of 3 (neither 
agree nor disagree) indicating neutral, and a score of 2 (disagree) or 1 (strongly disagree) indicating disagreement.
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The amount of time dedicated to nutri tion education in my
medical education and residency training seems appropriate.

Nutrition education is/was well integrated into various aspects
of my curriculum.

My medical education and residency training in terms of
nutr ition has prepared me for my career as a physician.

I feel that I am able to provide my patients with adequate
nutr ition counselling.*

Agree Neutral Disagree

Figure 2. Recent medical school graduates’ satisfaction with nutrition education in medical school and residency training. Percentage agreement 
was determined according to the 5-point Likert scale, with a score of 5 (strongly agree) or 4 (agree) indicating agreement, a score of 3 (neither 
agree nor disagree) indicating neutral, and a score of 2 (disagree) or 1 (strongly disagree) indicating disagreement.
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Among post-graduate medical trainees, gastro-
enterologists in Canada have expressed that nutrition 
training is underemphasized in their programs33. Sim-
ilarly a survey of American cardiologists revealed that 
90% of participants did not receive nutrition education 
during their fellowship 10. Family medicine residents 
have also reported barriers to nutrition education with 
one study reporting lack of time allotted to nutrition, 
time-constrained faculty, absence of expert faculty, and 
inconsistencies in the nutrition information they re-
ceive34. 

Numerous programs have aimed to address the de-
ficiency of nutrition education during medical training, 
not limited to interprofessional and integrated curric-
ulums, online modules, and nutrition-focused rota-
tions21,22,35. Despite this, there is no consensus on how 

to improve nutrition education for medical students, 
trainees, and staff.  Mentorship in nutrition throughout 
training can foster more favourable views of lifestyle 
counseling among trainees and contribute to higher 
levels of confidence in performing nutrition counseling 
with patients36. Recommendations from Hanninen’s 
study of Dalhousie medical students, were to introduce 
longitudinal programming of nutrition materials, uti-
lize dietitians as expert educators, and continue to eval-
uate and adapt the existing curriculum24.

Implications and future directions
The results of this study may help determine whether 
nutrition education in medical school has an impact on 
future practice and identify areas of nutrition education 
in medical training which may require further evalua-
tion. The results of the questionnaire and comments 
made by participants prompt other potential research 
questions. For example, it may be beneficial to include 
a nutrition knowledge questionnaire in future studies 
to objectively evaluate or validate the understanding of 
physicians regarding important nutrition topics. Fur-
thermore, participants could be questioned regarding 
what types of learning activities would most benefit 
them, such as expert mentorship, increased didactic 
teaching, or interprofessional learning opportunities. 
One comment, “I don't feel that physicians should be 
the primary people counselling on nutrition. We have 
dieticians for this and should use them as adjuncts just 
like we use physiotherapists or social workers”, ques-
tions whether physicians are the most qualified persons 
to offer nutrition advice. Future studies should inves-
tigate how physicians and dietitians can collaborate 
to provide appropriate nutrition care for patients in 
various settings.  Contrasting the results of this ques-
tionnaire with actual physician practices, such as time 
spent nutrition counselling, tests ordered to establish 
nutrition status, and the number dietitian referrals 
made, could be valuable.  The written comments were 
extremely interesting to read and a qualitative study on 
this topic should be considered to account for the nu-
ances of patient care in medicine.

Strengths and weaknesses
The most significant weakness of this study was the 
small sample size, with only 41 out of 685 eligible indi-
viduals participating. Among those who completed the 
questionnaire, demographic criteria were not equally 
represented, making it difficult to establish significant 
differences between groups. These factors limited the 
statistical analyses which could be performed, and the 
ability to generalize these results to the larger popu-
lation. Despite this, the respondents overwhelmingly 
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Figure 3. Attitudes, knowledge, and satisfaction among male and female 
participants. The score for each domain is based on the average 5 point 
Likert scale (1=strongly disagree, 2=disagree, 3=neither agree nor dis-
agree, 4=agree, 5=strongly agree). There were no significant differences 
between either group in any of the domains.
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Figure 4. Attitudes, knowledge, and satisfaction between those with 
previous nutrition education* and those without previous nutrition 
education. The score for each domain is based on the average 5 point 
Likert scale (1=strongly disagree, 2=disagree, 3=neither agree nor dis-
agree, 4=agree, 5=strongly agree). There were no significant differences 
between either group in any of the domains.*Degree in nutrition or 
related field; Nutrition research; Nutrition course(s) post-high school; 
Clinical experience; Other.
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agreed that nutrition is important to patient health and 
that physicians have the power to change patient health 
behaviors, and the majority disagreed that their nutri-
tion education in medical school was sufficient. While 
we cannot fully assess the significance of these results, 
it is reassuring to note that the responses we received 
are consistent with other studies’ findings24,25.The study 
included respondents graduating over a 5-year time pe-
riod, but the year of graduation was not requested in 
efforts to protect anonymity; however, this information 
may have been useful to evaluate how attitudes and 
perceptions change with practice, and to account for 
variability in yearly curriculum. Although the sample 
size was small, it is important to recognize that some 

medical school graduates had these responses, as the 
results from this study may inform future research or 
be used in curriculum planning discussions.

Another weakness of the study was the use of a 
questionnaire that had not been previously validated. 
However, the questions were based on a prior study 
which examined the same parameters among medi-
cal students25. The inclusion criteria were restricted 
to graduates of Dalhousie University only, and there-
fore the results cannot be generalized to other medi-
cal school graduates. With greater than 1 out of 5 of 
participants reporting prior nutrition education and 
demonstrating greater confidence in their nutrition 
knowledge, pre-medical school training could have in-
fluenced our results; future studies should account for 
the influence of previous nutrition training.

 The major strength of the study was in evalu-
ating these parameters among new physicians, helping 
to establish whether nutrition education in medical 
school has an enduring impact on practicing physi-
cians. 

Conclusion
The participants had overwhelmingly positive attitudes 
regarding the role of nutrition in patient health, and 
the ability of physicians to impact patient nutrition be-
haviours. While they agreed that physicians do have a 
role in promoting healthy diet, they were less certain 
about their role in nutrition assessment and counsel-
ling. Overall, participants were dissatisfied with the 
amount of nutrition education they received through-
out their medical education. Future research on the 
role of physicians in nutrition care, and particularly 
which types of medical specialists should be engaged 
most extensively in these practices, is needed so that 
the nutrition component of the medical school curric-
ulum can be improved for training physicians.
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Figure 5. Attitudes, knowledge, and satisfaction between family med-
icine specialists and other medical specialists*. The score for each do-
main is based on the average 5 point Likert scale (1=strongly disagree, 
2=disagree, 3=neither agree nor disagree, 4=agree, 5=strongly agree). 
There were no significant differences between either group in any of 
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Pediatrics, Physical Medicine and Rehabilitation, Psychiatry, and Surgery.
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Figure 6. Attitudes, knowledge, and satisfaction between current resi-
dents and physicians who had completed residency. The score for each 
domain is based on the average 5 point Likert scale (1=strongly dis-
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agree). There were no significant differences between either group in 
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Appendix 1

Frequency of Nutrition Questionnaire Responses (%)

Nutrition education

Question

Nutrition Attitudes

Strongly 
Disagree

Disagree Neither Agree 
or Disagree

Agree Strongly 
Agree

Nutrition counselling can make a positive difference to 
patient health outcomes.

0 (0.0) 0 (0.0) 4 (9.8) 18 (43.9) 19 (46.3)

Physicians play a key role in improving patients’ nutritional 
habits.

0 (0.0) 1 (2.4) 13 (36.6) 21 (51.2) 4 (9.8)

Nutritional assessment should be a routine part of care by 
all physicians, regardless of specialty.

1 (2.4) 18 (43.9) 8 (19.5) 11 (26.8) 3 (7.3)

Nutritional counselling should be a part of routine care by 
all physicians, regardless of specialty.

2 (4.9) 13 (31.7) 9 (22.0) 15 (36.6) 2 (4.9)

Physicians can influence patient behaviour related to 
nutrition.

0 (0.0) 2 (4.9) 6 (14.6) 25 (61.0) 8 (19.5)

Nutrition Knowledge

I know basic nutrition concepts. (e.g. types of macro and 
micronutrients)

0 (0.0) 3 (7.3) 3 (7.3) 25 (61.0) 10 (24.4)

I understand the role of nutrition in the pathophysiology 
of specific diseases. (e.g. cancer, cardiovascular, respiratory 
diseases)

0 (0.0) 8 (19.5) 8 (19.5) 20 (48.8) 5 (12.2)

I understand the role of nutrition in the treatment of 
diseases. (e.g. nutrition recommendations to lower choles-
terol levels)

0 (0.0) 7 (17.1) 6 (14.6) 24 (58.5) 4 (9.8)

I know how and where to access credible nutrition 
information and/or resources. (e.g. Canada’s Food Guide, 
Harvard Nutrition Source, a registered dietitian)

0 (0.0) 5 (12.2) 3 (7.3) 26 (63.4) 7 (17.1)

Perceptions of Nutrition Education

The amount of time dedicated to nutrition education 
in my medical education and residency training seems 
appropriate.

12 (19.3) 13 (31.7) 6 (14.6) 8 (19.5) 2 (4.9)

Nutrition education is/was well integrated into various 
aspects of my curriculum.

6 (14.6) 18 (43.9) 9 (22.0) 6 (14.6) 2 (4.9)

My medical education and residency training in terms of 
nutrition has prepared me for my career as a physician.

3 (7.3) 12 (29.3) 15 (36.6) 9 (22.0) 2 (4.9)

I feel that I am able to provide my patients with adequate 
nutrition counselling.*

2 (5.0) 12 (30.0) 11 (27.5) 14 (35.0) 1 (2.5)

* One participant chose N/A for question 13, making up 2.4% of responses for that question.
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Appendix 2

Mean and Standard Deviation of Questionnaire Responses
N=41 (five-point Likert scale, one = strongly disagree; five = strongly agree)

Nutrition education

Question

Nutrition Attitudes

Mean (Std. Deviation)

Nutrition counselling can make a positive difference to patient health outcomes. 4.37 (+/- 0.662)

Physicians play a key role in improving patients’ nutritional habits. 3.68 (+/- 0.687)

Nutritional assessment should be a routine part of care by all physicians, regardless of specialty. 2.93 (+/- 1.058)

Nutritional counselling should be a part of routine care by all physicians, regardless of specialty. 3.05 (+/- 1.048)

Physicians can influence patient behaviour related to nutrition. 3.95 (+/- 0.740)

Nutrition Knowledge

I know basic nutrition concepts. (e.g. types of macro and micronutrients) 4.02 (+/- 0.740)

I understand the role of nutrition in the pathophysiology of specific diseases. (e.g. cancer, cardiovascular, respiratory 
diseases)

3.54 (+/- 0.951)

I understand the role of nutrition in the treatment of diseases. (e.g. nutrition recommendations to lower cholesterol 
levels)

3.61 (+/- 0.891)

I know how and where to access credible nutrition information and/or resources. (e.g. Canada’s Food Guide, Harvard 
Nutrition Source, a registered dietitian)

3.85 (+/- 0.853)

Perceptions of Nutrition Education

The amount of time dedicated to nutrition education in my medical education and residency training seems appropri-
ate.

2.39 (+/- 1.243)

Nutrition education is/was well integrated into various aspects of my curriculum. 2.51 (+/- 1.075)

My medical education and residency training in terms of nutrition has prepared me for my career as a physician. 2.88 (+/- 1.005)

I feel that I am able to provide my patients with adequate nutrition counselling.* 2.93 (+/- 1.081)

Appendix 3

Average means (± Standard Deviation) for questionnaire domains: Attitudes, Knowledge, and Satisfaction 
(five-point Likert scale, one = strongly disagree; five = strongly agree)

Questionnaire Domain Mean (Std.Deviation)

Attitudes 3.60 (+/- 0.633)

Knowledge 3.76 (+/- 0.702)

Satisfaction 2.70 (± 0.898)
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Appendix 4

Participant comments

“I am in diagnostics so I do not interact with patients”

“This is easier said than done. Get some practical experience and you will see”

“I feel competent to provide basic counselling but would defer to a dietician when needed.  Most physicians would 
likely be limited in terms of the amount of time they could spend discussing nutrition.”

“I don't feel that physicians should be the primary people counselling on nutrition. We have dieticians for this and 
should use them as adjuncts just like we use physiotherapists or social workers.”

“A place to potentially slot more nutritional education in would be professional competencies in the tone of how it 
would affect low SES patients.”

“All specialists do not have time to provide nutritional counselling nor should it be a routine part of a consultation 
if not relevant. But if a patients nutritional habits directly impact the care provided by a specialist they should be 
addressed.”

“For specialist, nutrition counselling may be challenging because of the length of time between visits (may only see 
them once a year). Patient adherence is also a challenge. In depth nutrition counselling for patients only really be-
comes relevant if they can make a good start on the basics first.”

“We had next to no nutrition in our curriculum. Anything I know is based on my own learning through various fit-
ness programs as I am a trained fitness instructor”

“I have some serious questions regarding the evidence for the nutritional education I was given during medical school. 
I am not convinced that a low fat, high carbohydrate diet is healthful or that excess weight is caused by more calo-
ries in than out.”

“My answer to #13 is based on SELF-STUDY and critical appraisal of literature and my formal medical education 
CAN NOT take credit for my current abilities in nutritional counselling, as I consider it a special interest of mine 
on par with obstetrics or palliative care”

“I feel the role of in-depth nutritional counselling is best suited, both in expertise and available time, to the role of a 
dietician. My role as family doc is to encourage and know high level”

Nutrition education
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Workers’ compensation board claims and emergency 
department diagnostic management of non-specific low 
back pain

Julien Courville, BSc1, Rachel Ogilvie, MA2, Jill A. Hayden, DC, PhD2

1. Department of Medical Sciences, Dalhousie University 
2. Department of Community Health and Epidemiology, Dalhousie University

Background

Low back pain is a leading cause of disability world-
wide1,2, affecting 49-90% of people during their 

lifetime3–7. While low back pain can resolve within a 
few weeks6,8, it tends to follow a fairly persistent and 
painful course9–11. There are extensive costs associated 
with the condition, including both direct (i.e. health-
care costs) and indirect costs (i.e. lost productivity, dis-
ability payments)12,13.

Low back pain is a common cause for presentation 
to the emergency department (ED). In 2018, back pain 
was the fourth most common presenting complaint in 
Canadian EDs for individuals of the typical working 
population, between ages 19 and 6414. Over 85% of cas-
es are non-specific, meaning that the pain cannot be 
attributed to a pathoanatomical cause5,8,13,15. Low back 
pain is rarely attributed to serious pathologies, such as 
cancer or infection13. Thus, clinical practice guidelines 
state that diagnostic tests, such as diagnostic imaging 
and laboratory tests (i.e. bloodwork and urinalysis) 
should not be used in the absence of red flags5,15–18. 
Further, diagnostic tests have been associated with 

poorer outcomes, such as prolonged disability and 
inflated medical expenditure, and with unnecessary 
and harmful procedures5,19–21. Despite the availability 
of guidelines, studies have found that diagnostic tests 
are still used frequently in the management of low back 
pain22–26. 

Musculoskeletal injuries, like low back pain, com-
monly occur within compensation systems for work-
place incidents27. According to the Workers’ Compen-
sation Board of Nova Scotia (WCB-NS), the back was 
the most commonly cited ‘part of body’ injury in 2018, 
representing 25.8% of recorded injuries28. Numerous 
studies have found compensation to be associated with 
poorer outcomes following musculoskeletal injuries. 
For example, a Japanese study found that the odds of 
developing chronic low back pain were significantly 
higher among people who had received compensation 
for a previous bout of low back pain compared to pa-
tients who had not been compensated4. However, some 
of the systematic reviews that support this association 
are based on primary studies with significant meth-
odological flaws, according to Spearing & Connelly29. 

Abstract
Background: Low back pain is a leading cause of disability worldwide and results in enormous healthcare and lost 
productivity costs. Guidelines exist to guide the management of low back pain, but guideline adherence varies.
Objective: This study assessed whether initial presentation to the emergency department for non-specific low back 
pain with a Workers’ Compensation Board of Nova Scotia claim was associated with different diagnostic management 
from non-claimants.
Methods: In this retrospective cohort study, we analyzed administrative data from four emergency departments in 
Nova Scotia on 18,337 adult patients who presented for non-specific low back pain between July 15, 2009 and May 
1, 2019. All data were retrieved from the Nova Scotia Health Authority Emergency Department Information System.
Results: Patients had a mean age of 43 years and 51.3% were female. Most patients were assigned a Canadian Triage 
Acuity Scale score of 3 (51.9%) and reported moderate (51.2%) to severe pain (41.5%). Occupational injuries con-
sisted of 11.6% of visits. More than 37% of patients received one or more diagnostic test. Patients with occupational 
injuries were less likely to receive diagnostic tests (odds ratio [OR] = 0.52, 95% CI 0.47 to 0.58), imaging (OR = 0.60, 
95% CI 0.54 to 0.67), and laboratory tests (OR = 0.35, 95% CI 0.29 to 0.43). These results remained consistent when 
controlling for covariates.
Conclusion: Patients who presented to the emergency department for occupational non-specific low back pain were 
less likely to receive diagnostic tests compared to non-occupational non-specific low back pain patients.
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Although, one study found that workers with muscu-
loskeletal pain who receive large amounts of income re-
placement (>100%) claim benefits for longer than those 
receiving income replacement of equal or lesser value 
than their income30. These results appear to reinforce 
the association between compensation and poorer out-
comes if the resolution of low back pain is defined as 
time until return to work.

The association between compensation and out-
comes may arise from differential management or leni-
ency with occupational and non-occupational patients. 
One study found that general practitioners were more 
accommodating with their workers’ compensation pa-
tients in prescribing time off work31. They also found 
that 24% of workers with acute low back pain had firm 
beliefs about how their pain should be managed, which 
often were not in accordance with evidence-based 
care31. Further, physicians’ beliefs have been associated 
with the management of low back pain due to reasons 
such as potential legal action if imaging is not ordered 
for patients32. Such factors could potentially influence 
physicians to order more diagnostic tests for patients if 
their injuries will be investigated by the WCB-NS.

We are not aware of any research that has com-
pared the frequency of use of diagnostic tests in the ED 
between occupational and non-occupational non-spe-
cific low back pain. The purpose of this study was to 
fill this gap and assess whether initial presentation to 

the ED for non-specific low back pain with a WCB-NS 
claim was associated with different diagnostic manage-
ment from non-claimants.

Methods

Design and data source
This retrospective cohort study analyzed administra-
tive data collected from the Nova Scotia Health Au-
thority Central Zone Emergency Department Informa-
tion System (EDIS) between July 15, 2009 and May 1, 
2019. All patients who presented to the ED during this 
time were captured in the database. This study received 
ethical approval from the Nova Scotia Health Authori-
ty Research Ethics Board (ROMEO # 1024608).

Study population
Our study population was identified from EDIS data 
from four EDs in the Nova Scotia Health Authority 
Central Zone: QEII Health Sciences Centre, Dart-
mouth General Hospital, Hants Community Hospital, 
and Cobequid Community Health Centre. We defined 
our eligible population as adults who presented for 
the first time to these EDs with a chief complaint of 

“Back Pain” or “Traumatic Back/Spine Injury” and who 
left with an ICD-9 code consistent with non-specific 
or mechanical low back pain. We included patients 

Non-specific low back pain

Figure 1. Flow diagram of the study population.
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who presented independently or through Emergency 
Health Services (i.e. helicopter or ambulance). We ex-
cluded patients who were not residents of Nova Scotia. 
Finally, we made a post hoc decision to set the upper 
age limit of patients to 70 years, inclusive, in order to 
represent a majority working population and to limit 
potential confounding, as very few older patients (70+) 
had presented with an occupational injury.

Exposure, covariates, and outcomes
Our exposure status consisted of being a WCB-NS 
claimant, as opposed to a non-claimant. EDIS record-
ed the responsibility for payment of the patients’ ED 
visits, allowing us to determine whether patients were 
WCB-NS claimants or not. Under the “responsibility 
for payment” column, patients who were categorized 
as “WCB Nova Scotia,” “Department of Health,” “Dept 
of Health,” and “Self – NS Resident,” were considered to 
be residents of Nova Scotia. The former category was 
used to categorize WCB-NS claimants while the latter 
three were used to categorize non-claimants.

While we described our exposure as being a WCB-
NS claimant, we also identified a number of covari-
ates including age, sex, Canadian Triage Acuity Scale 
(CTAS) score, method of arrival, whether the patient 
had a primary care provider at the time of presentation, 
and the site of presentation. These covariates were con-
trolled for in our analysis.

The primary outcome measures in this study were 
the categorical variables for diagnostic tests (i.e. none 
or any one or more of: x-ray, CT, MRI, urinalysis, and 
bloodwork), diagnostic imaging (i.e. none or any one or 
more of: x-ray, CT, and MRI), and laboratory tests (i.e. 
none or any one or both of: urinalysis and bloodwork).

Statistical analysis
All data were imported into and analyzed with Stata 
statistical software33. Descriptive analyses consisted of 
describing categorical variables as frequencies (%) and 
continuous variables as a mean with a standard devi-
ation since the data were distributed normally. Multi-
variable logistic regression analyses were performed to 
assess the association between the exposure and out-
come measures. Odds ratios (OR) and adjusted ORs 
were calculated for the associations of interest and pre-
sented with corresponding 95% confidence intervals.

Results

Study population selection
Sociodemographic and ED visit characteristics (Table 
1) were retrieved from EDIS for 66,543 potentially el-

igible patients who presented to the ED. Patients were 
then excluded if they were duplicate entries or if they 
presented with a chief complaint other than “Back 
Pain” or “Traumatic Back/Spine Injury,” were assigned 
an ICD-9 code that did not represent non-specific or 
mechanical low back pain, left without being seen, pre-
sented for a repeat/follow-up visit, were not Nova Sco-
tian, were over 70 years old, and if they did not present 
as an "Emergency” to the ED (Figure 1). This resulted in 
the inclusion of 18,338 patients in our analysis.

Characteristics of the study population
Characteristics of the 18,338 included patients were 
analyzed and aggregated (Table 2). Patients had a mean 
age of 43 years and 51.3% were female. Upon arrival, 
the majority of patients were assigned a CTAS score 
of 3 (urgent) and about one third were assigned a score 
of 4 (less urgent). Most patients reported experiencing 
moderate (52.2%) or severe pain (41.5%), while fewer 
reported mild pain (7.3%). The WCB-NS was respon-
sible for the payment of 11.6% of visits and the rest 
(88.4%) were paid for by the individual or by the De-
partment of Health of Nova Scotia. Almost all patients 
reported having a primary care provider at the time of 
presentation. 90.9% of patients presented to the ED in-
dependently, while 9.1% arrived via Emergency Health 
Services. The most common sites of presentation were 
the QEII Health Sciences Centre (34.5%), Cobequid 
Community Health Centre (29.4%), and Dartmouth 
General Hospital (26.0%). On average, patients stayed 
in the ED for 3.4 hours and few patients (0.4%) were 
admitted to hospital.

Frequency of diagnostic tests
Upon presentation to the ED, 37.2% of patients received 
a diagnostic test (Table 3). More than 30% of patients 
received an imaging study, most of whom received an 
x-ray (27.5%). Over 12% of patients received a labora-
tory test. While 25% of WCB-NS claimants received a 
diagnostic test, roughly 39% of non-claimants received 
a test. For imaging, roughly 22% of claimants received 
a study, while over 31% of non-claimants received 
one. Meanwhile, the frequency of laboratory tests or-
dered for claimants (5.1%) was less than half that for 
non-claimants (13.2%).

Compared to non-claimant patients, claimants 
were less likely to receive a diagnostic test (OR = 0.52, 
95% CI 0.47 to 0.58), an imaging study (OR = 0.60, 95% 
CI 0.54 to 0.67), and a laboratory test (OR = 0.35, 95% 
CI 0.29 to 0.43). When controlling for covariates, sim-
ilar associations were found: claimants were less likely 
to receive a diagnostic test (adjusted OR = 0.57, 95% 
CI 0.51 to 0.63), an imaging study (adjusted OR = 0.66, 

Non-specific low back pain
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95% CI 0.59 to 0.74), and a laboratory test (adjusted OR 
= 0.38, 95% CI 0.31 to 0.47) than non-claimants.

Discussion
Our study population was similar to that of US EDs be-
tween 2002 and 2006, according to a secondary data 
analysis of the National Hospital Ambulatory Medical 
Care Survey (NHAMCS). For example, the NHAMCS 
recorded statistics similar to those in this study for av-
erage age of patients (40 years), proportion of patients 
who were female (51.2%), and proportion of patients 
who presented independently to the ED (91.3%)23. 
However, a greater proportion of patients presented 
with severe pain (54.2%) than moderate pain (30.6%) 
in the US23, while more patients presented with mod-
erate pain than severe pain in our study. Additionally, 
7.5% of patients were workers’ compensation cases in 
the US, while we recorded 11.6% as such.

We found that the odds of receiving a diagnostic 
test or imaging was lower in claimants presenting to 
the ED with non-specific low back pain compared to 

Non-specific low back pain

Table 1. EDIS variables collected and respective descriptions.

Concept Description

Age Presented in years

Sex • Male
• Female

Has/does not 
have a primary 
care provider?

• Yes
• No

Responsibility 
for payment

Various categories, including but not limited to:
• Department of Health of Nova Scotia
• Self - NS Resident
• WCB-NS
• Other provinces
• Private insurance

Type of ED visit Various categories, including but not limited to:
• Emergency
• Return visit
• Referral from GP/clinic
• 811 referral

Method of 
arrival

• Independent
• EHS (ambulance or helicopter)

Time of  
presentation

Presented as a date

Chief complaint • Back pain
• Traumatic back/spine injury

CTAS score Number between 1-5:
• 1 = Resuscitation
• 2 = Emergent
• 3 = Urgent
• 4 = Less Urgent
• 5 = Non-Urgent

Pain Score Number between 0-10, signifying level of pain:
• Mild (0-3)
• Moderate (4-7)
• Severe (8-10)

ICD-9 code Various ICD-9 codes consistent with non- 
specific low back pain

Discharge 
diagnosis

Various categories, including but not limited to:
• Back pain
• Chronic back pain
• Muscle spasm back

Site of  
presentation

One of the following:
• QEII Health Sciences Centre
• Dartmouth General Hospital
• Cobequid Community Health Centre
• Hants Community Hospital

Diagnostic test 
information

Information on whether the following tests 
were ordered:

• X-ray
• CT
• MRI
• Routine bloodwork
• Urinalysis

Length of stay Presented in hours

Admission to 
hospital

• Yes
• No

Table 2. Patient and visit characteristics for Nova Scotian non-specific 
low back pain patients presenting to Nova Scotia Health Authority 
Central Zone EDs (n = 18,338)

Characteristic Number (%)*

Age (Mean, SD) 43 years (14)

Female sex 9,399 (51.3)

Primary Care Provider 16,543 (90.2)

Method of arrival (n= 18,338)
• Independent
• Emergency Health Services

16,675 (90.9)
1,663 (9.1)

CTAS (1-5)
• 1
• 2
• 3
• 4
• 5

0 (0.0)
2,254 (12.3)
9,515 (51.9)
6,350 (34.6)
219 (1.2)

Pain score (0-10) (n= 11,841; 6,497 missing)
• Mild (0-3)
• Moderate (4-7)
• Severe (8-10)

863 (7.3)
6,061 (51.2)
4,917 (41.5)

ED of presentation
• QEII Health Sciences Centre
• Dartmouth General Hospital
• Cobequid Community Health Centre
• Hants Community Hospital

6,324 (34.5)
4,771 (26.0)
5,399 (29.4)
1,844 (10.1)

Length of stay (Mean, SD) 3.4 hours (2.8)

Hospital admission 79 (0.4)

Responsibility for payment
• Department of Health, NS or Self
• Workers’ Compensation Board of 

Nova Scotia

16,219 (88.4)
2,119 (11.6)

* Unless noted otherwise.
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non-claimants when adjusted for covariates (including 
age, sex and CTAS score). While the direction of this 
relationship was not expected, the rates of imaging we 
found were similar to the rates of imaging reported in 
other studies (27.2%-30.5% for x-rays; 29%-37% for any 
imaging)23–26,34. Meanwhile, the rate of urinalysis 
was lower among our study population in comparison 
to other studies (18.8%-21.9%)23,34. As we believe that 
this is the first study to compare the diagnostic man-
agement of non-specific low back pain in the ED be-
tween occupational and non-occupational cases, we 
cannot compare our rates to previously reported ones. 

Our results may have differed from our hypothesis 
due to a variety of reasons. For example, there is a level 
of oversight associated with WCB-NS claims. It is pos-
sible that ED physicians feel more empowered to ad-
here strictly to guideline recommended care given that 
all patients will be followed by the WCB-NS, providing 
opportunity for diagnostic investigations at a later date, 
if necessary. Additionally, occupational cases may be 
linked to a specific or known injury more frequently 
than non-occupational cases, making diagnostic test-
ing unnecessary in most cases.

Strengths and Limitations
Using EDIS enabled us to ascertain detailed descrip-
tions of patients’ characteristics retrospectively at 
minimal cost. Further, variables were well recorded 
with only a relatively small number of missing obser-
vations. This study also included all patients who met 
the inclusion criteria rather than a sample, reducing 
potential selection bias and increasing generalizability 
of the results. Misclassification bias was also likely low 
in this study as diagnostic tests would have had to be 
classified properly in the database for the test(s) to be 
ordered. While it is possible that patients filed WCB-
NS claims that later turned out to be unsuccessful, they 

would have been managed as a claim by ED physicians, 
nonetheless.

Eliminating patients from the study population 
based on age, residency status, repeat/follow-up visits, 
and visit type, was our way to reduce potential con-
founding by only including working age Nova Scotians 
initially presenting to the ED for emergent non-specific 
low back pain. Eliminating patients over the age of 70 
may have weakened our results as older patients were 
less likely to be claimants and may have been more like-
ly to receive diagnostic testing due to comorbidities. In 
addition, it is possible that not all workers were eligible 
to file a claim with the WCB-NS and so did not report 
being a claimant. We believe that the measures taken to 
ensure minimal confounding and bias were adequate to 
determine robust associations.

Despite the fact that the rates of diagnostic test-
ing among non-claimants were significantly higher 
than the rates among claimants, we cannot determine 
whether there was overuse of diagnostic tests. We did 
not collect patient information beyond what was avail-
able on EDIS; therefore, we were unable to ascertain 
the presence of red flags, comorbidities, or mechanism 
of injury in either category to determine the appropri-
ateness of imaging studies. The nature of administra-
tive data also limited our interpretations as we could 
not collect patients’ education status, ethnicity/back-
ground, history, physical examination results, or treat-
ment(s) received. These factors could have potentially 
influenced the results of the study. 

Patient sociodemographic characteristics, injury 
characteristics, and occupational injury incidence may 
also differ around the country and thus may hinder 
generalizability. Additionally, provincial differences in 
healthcare availability and structure may also act as 
barriers to national generalizability.  

Non-specific low back pain

Diagnostic test Total WCB-NS Non WCB-NS

Number (%)

Any diagnostic test 6,815 (37.2) 526 (24.8) 6,219 (38.8)

Any imaging 5,539 (30.2) 456 (21.5) 2,083(31.3)

     X-ray 5,044 (27.5)

     CT 779 (4.3)

     MRI 8 (0.04)

Any laboratory test 2,242 (12.2) 107 (5.1) 2,135 (13.2)

     Urinalysis 971 (5.3)

     Bloodwork 2,240 (12.2)

Table 3. Frequency of diagnostic tests performed for non-specific low back pain patients in Nova Scotia Health Authority Central Zone EDs 
(n = 18,338)*

* Frequency of certain diagnostic tests are missing as we were not able to access the data due to COVID-19 closures.
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Future Research
Future research should aim to understand why few-
er diagnostic tests were ordered for claimants than 
non-claimants on initial presentation to the ED and 
investigate repeat visits in both groups. Other research 
should also attempt to replicate our study in different 
geographical settings and healthcare systems, as well 
as compare management between academic, tertiary, 
and community care centres. Further, as most patients 
seeking care for non-specific low back pain present to 
primary care centres6, future studies should examine 
the role of WCB-NS claimant status on diagnostic tests 
ordered by primary care physicians.

Conclusion
We found that diagnostic tests were used less frequent-
ly in the ED management of occupational non-specific 
low back pain in comparison to non-occupational cases. 
While clinical practice guidelines are available to guide 
physicians in the management of non-specific low back 
pain, there appears to be a discrepancy of adherence to 
them when treating occupational and non-occupation-
al injuries. The results elucidate an association between 
WCB-NS claimant status and diagnostic management 
that warrants further study.
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Introduction

Trisomy 21 is the most common chromosomal 
anomaly in newborns, with an incidence of ap-

proximately 1 in 750 Canadian live births1. In Canada, 
provincial options for Trisomy 21 screening are influ-
enced by geographic limitations and available resourc-
es2-4. The Department of Health and Wellness in the 
province of Nova Scotia funds serum integrated pre-
natal screening (SIPS, integrating first and second tri-
mester maternal serum screening, without inhibin A) 
for all women, or integrated prenatal screening (IPS), 
which includes nuchal translucency assessment in ad-
dition to the SIPS, for those considered to be at higher 
risk based on maternal age and other risk factors. SIPS 
and IPS are standard provincial aneuploidy screen-

ing. Tertiary level ultrasound for assessment of nuchal 
translucency is offered to individuals estimated to be at 
high risk of Trisomy 21 based on first trimester mater-
nal serum screening alone (risk for Trisomy 21 ≥ 1:50), 
or assessment of soft markers5 is offered to individuals 
estimated to be at high risk for Trisomy 21 based on 
either SIPS or IPS (risk for Trisomy 21 ≥ 1:304).

Prior to 2016 in Nova Scotia, invasive diagnostic 
testing via amniocentesis or chorionic villus sampling 
(CVS) would be offered to individuals at high risk for 
Trisomy 21 based on this first tier of standard aneu-
ploidy screening (associated with an additional preg-
nancy loss rate likely < 0.5%)6. Since 2016, non-invasive 
prenatal testing (NIPT) has been funded as a second 
tier screen (offered with a high risk first tier screening 
result) as a next information step2 to facilitate personal, 

Abstract
Background: Screening for Trisomy 21 in Nova Scotia has traditionally included serum integrated prenatal screening 
(SIPS, maternal serum screening), and integrated prenatal screening (maternal serum screening with nuchal translu-
cency, IPS) for those patients considered to be at high risk.  In 2016, non-invasive prenatal testing (NIPT) became 
available as a funded second tier screen for pregnancies at high risk for Trisomy 21 in Nova Scotia.
Objective: To compare pregnancy characteristics and number of diagnostic procedures performed for high risk of 
Trisomy 21 before and after introduction of funded NIPT in Nova Scotia.
Methods: This population-based retrospective cohort study evaluated pregnancies with diagnostic testing and/or 
NIPT which were identified through the IWK Health Clinical Genomics Laboratory Database. Maternal chart review 
was performed for each pregnancy to confirm eligibility and collect demographic data. Descriptive statistics compar-
ing number of diagnostic procedures and pregnancy characteristics were performed among two epochs – pre-NIPT 
(2012-2015) and post-NIPT (2016-2019) using Fisher’s exact test, and rates of Trisomy 21 confirmed by diagnostic 
testing between the two epochs were described.
Results: The population incidence of Trisomy 21 remained stable and maternal demographics were similar between 
the two epochs; after the introduction of funded NIPT, the number of diagnostic procedures decreased, and when 
diagnostic testing was performed, the procedures were 6-fold more likely to confirm Trisomy 21 (95% CI 2.6-12.9) 
following high risk screening.
Conclusion: The decrease in diagnostic procedures with an increase in the prenatal detection of Trisomy 21 demon-
strated in this study illustrates the value of NIPT in a population with limited resources for first trimester screening.
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informed choice6. NIPT technology uses cell-free DNA 
in maternal plasma to improve performance over tra-
ditional screening modalities for Trisomy 213,7.  Due 
to the high negative predictive value of NIPT (>99%)8, 
a low-risk result allows women the option to avoid di-
agnostic procedures and decreases maternal anxiety9,10. 

A retrospective population-based database study 
was undertaken to describe temporal changes in pre-
natal and postnatal diagnoses of Trisomy 21 before and 
after the introduction of funded NIPT as a second tier 
screen.

Methods
This population-based retrospective cohort study used 
data derived from the IWK Health Clinical Genomics 
Laboratory Database (CGLD), combined with maternal 
health records review, from January 1, 2012 to Decem-
ber 31, 2019. The CGLD database is population-based 
and contains secure cytogenetic and molecular genet-
ic testing information (such as indication for testing, 
sample types, and test results) housed within the IWK 
Clinical Genomics Laboratory, and provides service 
for all provincially funded tests for the three Maritime 
Provinces, including Nova Scotia. The CGLD was used 
to identify all pregnancies for which diagnostic testing 
and/or NIPT were performed for a high risk standard 
aneuploidy screening result for Trisomy 21. Pregnan-
cies with prenatal diagnoses of structural anomalies 
were excluded since NIPT is not offered as a funded 
test for these patients. Pregnancies for which diagnos-
tic testing was performed for any other indication (in-
cluding Trisomy 13 or Trisomy 18) were also excluded. 
The total number of prenatal and postnatal diagnoses 
of Trisomy 21 was extracted from this database.

For each pregnancy in which either NIPT or a pre-
natal diagnostic test was done for the indication of high 
risk for Trisomy 21, maternal health records reviews 
were performed to obtain data on maternal age, pari-
ty, pregnancy plurality, history of previous pregnancy 
affected by Trisomy 21, gestational age at the time of 
testing, and testing results. 

A descriptive analysis of the study population was 
undertaken, reporting the number of tests and cases of 
Trisomy 21. Rates were grouped in two epochs, 2012-
2015 and 2016-2019, which represented timeframes 
before and after the introduction of funded NIPT as a 
second tier screening method in Nova Scotia. Compar-
isons of demographic characteristics between epochs 
were made using Fisher’s exact test, and rates of Tri-
somy 21 confirmed by diagnostic testing between the 
two epochs were described. Analyses were performed 
by IBM SPSS Statistics for Windows, version 25 (IBM 
Corp., Armonk, N.Y., USA). Aggregate cell sizes of 1-4 
were suppressed to protect patient privacy, in compli-
ance with local data management principles.

Results
As shown in Table 1, among pregnancies without iden-
tified structural anomalies predicted to be at high risk 
for Trisomy 21 with standard aneuploidy screening mo-
dalities, 184 individuals undertook invasive diagnostic 
testing in 2012-2015 (pre-NIPT epoch), whereas 538 
individuals undertook second tier screening with either 
NIPT and/or invasive diagnostic testing in 2016-2019 
(post-NIPT epoch). Maternal age, parity, and history of 
previous Trisomy 21 did not differ among those test-
ed between the two epochs (p>.05). The proportion of 
twin pregnancies was higher in 2016-2019 compared to 

Characteristic 2012-2015 n (%) 2016-2019 n (%) p value

Number having diagnostic testing or funded NIPT 184 (100) 538 (100)

Maternal age ≥ 35 years 80 (43.5) 259 (48.1) 0.31

Nulliparity 73 (39.7) 186 (34.6) 0.12

Gestational age at testing*, weeks 
   ≤13+6 
   14+0 – 15+6
   16+0 – 19+6
   ≥20

6 (3.3)
14 (7.6)
66 (35.9)
98 (53.3)

102 (19.0)
29 (5.4)
122 (22.7)
285 (53.0)

< 0.01
0.25
< 0.01
1.00

Type of test* for high risk result for T21
   CVS
   Amniocentesis
   NIPT

6 (3.3)
178 (96.7)
0 (0.0)

9 (1.7)
58 (10.8)
471 (87.6)

0.31
< 0.01
-

Prenatally diagnosed pregnancies with T21 8/184 (4.3) 18/67 (26.9) 0.01

Table 1. Characteristics and outcomes in women undergoing prenatal diagnostic testing or funded NIPT for Trisomy 21, by epoch, Nova Scotia, 
Canada.

* Test = prenatal diagnostic testing or funded NIPT
NIPT, non-invasive prenatal testing; T21, trisomy 21; CVS, chorionic villous sampling
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2012-2015 (p=.03). In addition, the proportion of NIPT 
and/or invasive diagnostic testing done in the first tri-
mester (≤13+6 weeks) was higher (19.0%) in 2016-2019 
compared to 3.3% in 2012-2015 (p < .001).  Additionally, 
the proportion of diagnostic tests performed in the first 
trimester was higher (11.1%) in 2016-2019 compared 
to 3.3% in 2012-2015 (p = .03).

The number of invasive tests performed decreased 
from 184 in 2012-2015 to 67 in 2016-2019. Of these 
women, 4.3% (8/184) in 2012-2015 and 26.9% (18/67) 
in 2016-2019 were positive for Trisomy 21, meaning 
that the positive predictive value for the screening al-
gorithm after 2015 was 6.2 times higher (95% CI: 2.9, 
13.7). 

Prior to funded NIPT, 27 total cases of Trisomy 
21 were identified, of which eight (29.6%) confirmed 
diagnoses were made prenatally and 19 (70.4%) were 
made postnatally or among cases of intrauterine fetal 
demise. Cases detected postnatally in 2012-2015 in-
cluded those because of declined or failed screening, or 
because patients chose expectant management after a 
high risk standard screening result. After the initiation 
of funded NIPT, in which 28 cases of Trisomy 21 were 
identified, 18 (64.3%) were detected prenatally, and ten 
(35.7%) postnatally because standard screening by IPS/
SIPS was declined or failed. Thus, the proportion of 
cases detected prenatally was 2.2 times higher (95% CI: 
1.1, 4.1) in 2016-2019 compared to 2012-2015.

For reference, the total Trisomy 21 diagnoses in 
the population (including prenatal, postnatal and in-
trauterine fetal demise cases in both fetuses affected 
and unaffected by anomalies) from 2012-2015 was 
88, while from 2016-2019 the total was 73; the total 
number births and pregnancy losses is not available in 
the CGLD for these timeframes, and therefore the in-
cidence of Trisomy 21 in the population could not be 
calculated.

Discussion
This population-based cohort study in Nova Scotia 
described the pattern of diagnosis of Trisomy 21 four 
years before and four years after the introduction of 
publicly funded NIPT as a second tier screen for preg-
nancies determined to be at high risk for Trisomy 21 
following local standard aneuploidy screening. The 
proportion of cases that were detected prenatally more 
than doubled, while the number of diagnostic proce-
dures performed decreased by 64%. After implemen-
tation of funded NIPT, differences were noted in gesta-
tional age at testing, with an increase in testing at less 
than 14 weeks.

Prior to the introduction of funded NIPT in Nova 
Scotia, options for women screening positive for Tri-
somy 21 using standard aneuploidy screening included 

expectant management, self-funded NIPT, or diagnos-
tic testing. For high risk women identified in the first 
trimester, the high sensitivity of NIPT for Trisomy 21 
(99.3%) compared to traditional screening (83% for 
IPS) allows earlier diagnostic testing; the specificity of 
NIPT (99.8%) compared to traditional screening (97.9% 
for IPS) provides earlier reassurance compared to tra-
ditional screening2,3. The current study demonstrated 
that NIPT improved access to care, evidenced by both 
an overall reduction in diagnostic tests for pregnancies 
not affected by Trisomy 21 and a relative shift in ges-
tational age for second tier investigation via diagnos-
tic testing or funded NIPT, or diagnostic testing alone, 
from early second trimester (16+0 to 19+6 weeks) to 
the first trimester for pregnancies affected with Triso-
my 21. Improving access to early diagnosis of fetal Tri-
somy 21 facilitates personal, informed choice, including 
continuation of pregnancy6. Similar results have been 
observed in two previous studies using data from Que-
bec, Calgary, Vancouver and Ontario11,12. In addition, 
rates of prenatal diagnosis were improved following the 
introduction of funded NIPT, suggesting that women 
who previously may have declined prenatal diagnostic 
testing would undertake funded NIPT as a second tier 
screen since it does not pose additional risk of pregnan-
cy loss. Pregnancies complicated by fetal Trisomy 21 in 
this population and others have been shown to be at in-
creased risk for adverse perinatal outcomes, including 
fetal demise13. Therefore, knowing (positive diagnostic 
test) or suspecting (high risk NIPT) fetal Trisomy 21 
prompts the initiation of increased fetal surveillance 
and early delivery planning.

This study was able to examine provincial data 
from pregnancies at high risk for Trisomy 21 based on 
screening information before and after the introduc-
tion of funded NIPT, in order to evaluate selection of 
NIPT and diagnostic testing options for the indication 
of high risk for Trisomy 21. The current study was not 
able to identify women who were offered and declined 
diagnostic testing from 2012 to 2015, or women who 
were offered and declined funded NIPT or diagnostic 
testing from 2016 to 2019, since the number of all high 
risk screen results was not available in the CGLD. Se-
lecting a population of all women with high risk stan-
dard screening for Trisomy 21, instead of a population 
of women with second tier screening results, may have 
provided additional information on personal, informed 
choice, but would have been impracticable since the 
screening and testing provincial database systems are 
separated at the present time. Cost-effectiveness stud-
ies suggest that contingent NIPT may be more cost ef-
fective than undergoing diagnostic testing14-16, although 
this evaluation was beyond the scope of our study.

The results of this population-based cohort study 

NIPT
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provide an example of how NIPT may be used to im-
prove care in a population with limited resources for 
first trimester aneuploidy screening, since nuchal 
translucency risk adjustment (SIPS) is only available 
in Nova Scotia for populations identified as high risk 
for maternal or fetal disorders. NIPT provides infor-
mation earlier in pregnancy and reduces the number 
of invasive diagnostic tests that are associated with an 
increased risk of pregnancy loss.
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