
http://crossmark.crossref.org/dialog/?doi=10.1007/s12687-023-00684-6&domain=pdf


 Journal of Community Genetics

1 3

2010; Rajakumar et al. 2009; Clemente et al. 2014; Gess-
ner et al. 2011; Greenberg et al. 2009). Evidence suggests 
that the high prevalence of the Arctic variant among these 
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Recruitment

Community members were recruited with printed fliers 
in the SCF primary care center and the NSHC patient 
lobby areas, at a community health conference, and on 
health corporation social media. Healthcare providers 
(e.g. primary care physicians, dieticians) were recruited 
via printed fliers in clinic staff areas and via email. All 
participants gave verbal informed consent. Community 
member participants received a $50 gift card; providers 
were not compensated.

Data collection

Focus groups occurred from October 2018 to February 
2019. A semi-structured focus group guide was used for all 
focus groups. The focus group guide was co-developed by 
AN investigators and Arctic variant subject matter experts 
and was designed to elicit descriptions of participants’ 
familiarity with the Arctic variant. Participants were pro-
vided a “Frequently Asked Questions about CPT1A Arctic 
Variant” document (see Supplemental Information). SCF 
researchers trained in qualitative methods facilitated the 
focus groups. In some cases, the SCF researcher(s) knew 
community members and/or providers who participated in 
the focus groups, to ensure a balance in potential power dif-
ferentials, we included two facilitators for each focus group. 
Focus groups were conducted until theoretical saturation was 
reached at each site (Hennink et al. 2017) and were audio-
recorded and transcribed.

Data analysis

Four investigators reviewed the transcripts and developed a 
codebook, which were uploaded to ATLAS.ti 8.3.20.0 (Sci-
entific Software Development GmbH, Berlin, Germany). 
Each investigator coded a sentinel transcript; then, the group 
reviewed to establish intercoder reliability and identify code 
revisions. Working in pairs, the remaining transcripts were 
then dual-coded, and discrepancies were resolved through 
social moderation. Last, descriptive thematic analysis were 
used to identify dominant constructs (Nowell et al. 2017).

Ethics statement

The Alaska Area Institutional Review Board reviewed and 
approved the study protocol. The SCF Research Review 
committees and Board of Directors (Hiratsuka et al. 2017) 
and NSHC Research Ethics and Review Board (Norton 
Sound Health Corporation Research 2022) reviewed and 

approved the protocol and resulting manuscript prior to 
journal submission.

Results

We conducted 11 focus groups, with a total of 36 partici-
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frozen food, and those essentially non-healthy fats…—
NSHC Community Member 12

Knowledge regarding care of children 
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that a protective factor? I would assume so, but I don’t 
know for sure.—SCF Provider 1

Knowledge regarding care of children 
with the Arctic variant

Providers’ confidence in giving guidance about feeding 
infants and children homozygous for the Arctic variant also 
varied. One said, “… a lot of parents think that they need 
sugar, which is incorrect, and [parents believe] they need 
to feed [children] sugary things [to avoid hypoglycemia]” 
(NSHC Provider 5). One provider who was relatively new 
to Alaska conveyed a lack of clear guidance about feeding 
recommendations:

I just read something about not feeding every two 
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should be prepared to educate caregivers about the Arctic 
variant.

Care coordination and referrals

All participants spoke of the importance of providing clear, 
timely newborn screening results to families. Providers 
stressed the need for coordination between the primary care 
team and specialty providers regarding how caregivers are 
notified that their infant has the Arctic variant, and the infor-
mation they are given at that time. Although some providers 
said that pediatricians or primary care providers routinely 
discuss homozygous screening results with families, some 
community member participants reported otherwise. The 
consensus was that the newborn screening results return pro-
cess varied by region, and the inconsistency contributes to 
confusion and misinformation regarding the Arctic variant.

Concern for stigma and cultural responsiveness

Without clear and consistent messaging about the Arctic var-
iant, participants noted that homozygous screening results 
could instill fear and cause caregivers to believe something 
is seriously wrong with their child. Participants also sug-
gested that a homozygous result could contribute to racist 
narratives about AN people being genetically inferior or not 
caring properly for their children. Participants recommended 
encouraging, informative, and culturally appropriate mes-
saging from healthcare systems, public health agencies, and 
providers to increase awareness and understanding of the 
Arctic variant and its health implications.

Providers’ language throughout the focus groups reflected 
a range of views, referring to patients who screened homozy-
gous for the Arctic variant in various ways, including being 
“CPT1A positive,” to having “CPT1 deficiency,” to having 
an “abnormal test result.” Some providers recognized that 
referring to the genotype as a disease or abnormality is inac-
curate and could contribute to stigmatization.

Discussion

This is the first qualitative study to explore stakeholder 
knowledge and perceptions regarding the CPT1A Arctic 
variant in a circumpolar Indigenous population. Partici-
pant’s knowledge and understanding about the Arctic vari-
ant and its health impact varied and reflected both a lack 
of information and misinformation with respect to the 
health implications of the Arctic variant and how it should 
be managed. Both community members and providers 
expressed interest in learning more and noted the need 
for additional education for all healthcare professionals 

serving AN peoples. Clear and age-appropriate guidelines 
for providing care for infants and children with the CPT1A 
Arctic variant were recommended by community members 
and providers.

In this study, community member participants wanted 
to be able to have support from various healthcare provid-
ers to discuss and learn about the care requirements for an 
infant with the Arctic variant. This finding is consistent 
with previous study findings from the public on their pref-
erences of receiving genetic testing results (Daack-Hirsch 
et al. 2013). Similarly, preferences for a variety of profes-
sionals within the healthcare system to be able to disclose 
the results and discuss management were expressed, but 
it needed to be a person, “…they trusted and someone 
who was either knowledgeable about the finding itself or 
who would make a referral to a knowledgeable specialist” 
(Daack-Hirsch et al. 2013).
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family caregivers will be necessary to assess the impact 
of these materials.

Limitations

The community member sample was not limited to 
caregivers or individuals of child-bearing age; some 
participants had never been parents, and others’ children 
were long grown. Participants’ views were limited to 
two regions and may not be representative of the larger 
AN population. In addition, participation may have been 
dampened in the mixed community member and provider 
focus group: providers may have said less out of concern 
about overpowering community member voices, and 
community members may have said less due to positional 
power differences.

Public health implications

This study identified several opportunities for improvement 
in the communication and education on care for infants 
and children with the Arctic variant: (1) ongoing 
communication and education about the Arctic variant 
and its health effects; (2) feeding guidelines including 
food types and fasting limits specific to infant/child age 
and health status; and (3) guidelines for providers and 
family caregivers about when to seek medical attention. 
Offering ongoing educational opportunities via multiple 

https://doi.org/10.1007/s12687-023-00684-6
https://health.alaska.gov/dph/wcfh/Pages/bloodspot/services/default.aspx
https://health.alaska.gov/dph/wcfh/Pages/bloodspot/services/default.aspx
https://doi.org/10.1300/J005v32n01_04
https://doi.org/10.1300/J005v32n01_04
https://doi.org/10.1037/a0027085
https://doi.org/10.1037/a0027085
https://doi.org/10.1007/s10995-008-0338-0
https://doi.org/10.1007/s10995-008-0338-0
https://doi.org/10.1016/s0022-3476(81)80834-7
https://doi.org/10.1097/01.alc.0000080166.14054.7c
https://doi.org/10.1097/01.alc.0000080166.14054.7c
https://doi.org/10.1097/inf.0000000000000772
https://doi.org/10.1097/inf.0000000000000772
https://doi.org/10.1353/cpr.2022.0079
https://doi.org/10.3389/fped.2021.678553
https://doi.org/10.1093/pch/pxaa039
https://doi.org/10.1093/pch/pxaa039
https://doi.org/10.1016/j.ymgme.2010.07.013


 Journal of Community Genetics

1 3

CPT1A Arctic Variant for Health care providers (2020) Alaska Native 
Tribal Health Consortium. https:// www. youtu be. com/ watch?v= 
ZBJB6 gLAr4Q. Accessed March 4, 2022

Daack-Hirsch S, Driessnack M, Hanish A, Johnson VA, Shah LL, 
Simon CM, Williams JK (2013) ‘Information is information’: a 
public perspective on incidental findings in clinical and research 
genome-based testing. Clin Genet 84(1):11–18. https:// doi. org/ 
10. 1111/ cge. 12167

Foulks EF (1989) Misalliances in the Barrow Alcohol Study. Am 
Indian Alsk Native Mental health Res 2(3):7–17

Gessner BD, Gillingham MB, Johnson MA, Richards CS, Lambert 
WE, Sesser D, Rien LC, Hermerath CA, Skeels MR, Birch S 
(2011) Prevalence and distribution of the c. 1436C→ T sequence 
variant of carnitine palmitoyltransferase 1A among Alaska Native 
infants. J Pediat 158(1):124–129

Gessner BD, Gillingham MB, Wood T, Koeller DM (2013) Associa-
tion of a genetic variant of carnitine palmitoyltransferase 1A with 
infections in Alaska Native children. J Pediat 163(6):1716–1721

Gessner BD, Wood T, Johnson MA, Richards CS, Koeller DM (2016) 
Evidence for an association between infant mortality and homozy-
gosity for the arctic variant of carnitine palmitoyltransferase 1A. 
Genet Med 18(9):933–939

Gillingham MB, Hirschfeld M, Lowe S, Matern D, Shoemaker J, Lam-
bert WE, Koeller DM (2011) Impaired fasting tolerance among 
Alaska native children with a common carnitine palmitoyltrans-
ferase 1A sequence variant. Molecular Genet Metab 104(3):261–
264. https:// doi. org/ 10. 1016/j. ymgme. 2011. 06. 017

Golnick C, Asay E, Provost E, Van Liere D, Bosshart C, Rounds-Riley 
J, Cueva K, Hennessy TW (2012) Innovative primary care deliv-
ery in rural Alaska: a review of patient encounters seen by com-
munity health aides. Int J Circump Health 71(1):18543. https:// 
doi. org/ 10. 3402/ ijch. v71i0. 18543

Gottlieb K (2013) The Nuka System of Care: improving health through 
ownership and relationships. Int J Circumpolar Health

Greenberg CR, Dilling LA, Thompson GR, Seargeant LE, Haworth JC, 
Phillips S, Chan A, Vallance HD, Waters PJ, Sinclair G, Lillquist 
Y, Wanders RJA, Olpin SE (2009) The paradox of the carnitine 
palmitoyltransferase type Ia P479L variant in Canadian Aborigi-
nal populations. Molecular Genet Metab 96(4):201–207. https:// 
doi. org/ 10. 1016/j. ymgme. 2008. 12. 018

Hayeems RZ, Miller FA, Carroll JC, Little J, Allanson J, Bytautas JP, 
Chakraborty P, Wilson BJ (2013) Primary care role in expanded 
newborn screening: after the heel prick test. Can Fam Physician 
59(8):861–868

Health Resources & Services Administration (2023) Recommended 
uniform screening panel. https:// www. hrsa. gov/ advis ory- commi 
ttees/ herit able- disor ders/ rusp. Accessed 22 Sep 2023

Hennink MM, Kaiser BN, Marconi VC (2017) Code saturation versus 
meaning saturation. Qual Health Res 27(4):591–608. https:// doi. 
org/ 10. 1177/ 10497 32316 665344

Hiratsuka VY, Beans JA, Robinson RF, Shaw JL, Sylvester I, Dillard 
DA (2017) Self-Determination in Health Research: An Alaska 
Native Example of Tribal Ownership and Research Regulation. 
Int J Environ Res Public Health 14(11):1324. https:// doi. org/ 10. 
3390/ ijerp h1411 1324

Lemas DJ, Wiener HW, O'Brien DM, Hopkins S, Stanhope KL, Havel 
PJ, Allison DB, Fernandez JR, Tiwari HK, Boyer BB (2012) 
Genetic polymorphisms in carnitine palmitoyltransferase 1A gene 
are associated with variation in body composition and fasting lipid 
traits in Yup'ik Eskimos [S]. J lipid res 53(1):175–184

Living with the Arctic Variant (2020) Alaska Native Tribal Health 
Consortium. https:// www. youtu be. com/ watch?v= gE8Cn QjZDak. 
Accessed March 4, 2022

Mello MM, Wolf LE (2010) The Havasupai Indian tribe case--lessons 
for research involving stored biologic samples. New Eng J Med 
363(3):204–207. https:// doi. org/ 10. 1056/ NEJMp 10052 03

Norton Sound Health Corporation (2017) Fiscal year 2017 annual 
report. https:// www. norto nsoun dheal th. org/ wp- conte nt/ uploa ds/ 
FY17- Annual- Report. pdf. Accessed 14 Oct 2023

Norton Sound Health Corporation Research (2022). https:// www. norto 
nsoun dheal th. org/ about- us/ resea rch/. Accessed 3 Jan 2022

Nowell LS, Norris JM, White DE, Moules NJ (2017) Thematic analy-
sis. Int J Qual Methods 16(1):160940691773384. https:// doi. org/ 
10. 1177/ 16094 06917 733847

Owens B (2013) Canada used hungry indigenous children to study 
malnutrition. Nature. https:// doi. org/ 10. 1038/ nature. 2013. 13425

Rajakumar C, Ban MR, Cao H, Young TK, Bjerregaard P, Hegele RA 
(2009) Carnitine palmitoyltransferase IA polymorphism P479L is 
common in Greenland Inuit and is associated with elevated plasma 
apolipoprotein A-I. J Lipid Res 50(6):1223–1228. https:// doi. org/ 
10. 1194/ jlr. p9000 01- jlr200

Sapp C, Stirn J, O'Hollearn T, Walker EA (2021) Expanding the role of 
educational audiologists after a failed newborn hearing screening: 
a quality improvement study. Am J Audio:1–11. https:// doi. org/ 
10. 1044/ 2021_ aja- 21- 00003

Saunkeah B, Beans JA, Peercy MT, Hiratsuka VY, Spicer P (2021) 
Extending research protections to tribal communities. Am J Bio-
ethics:1–13. https:// doi. org/ 10. 1080/ 15265 161. 2020. 18654 77

https://www.youtube.com/watch?v=ZBJB6gLAr4Q
https://www.youtube.com/watch?v=ZBJB6gLAr4Q
https://doi.org/10.1111/cge.12167
https://doi.org/10.1111/cge.12167
https://doi.org/10.1016/j.ymgme.2011.06.017
https://doi.org/10.3402/ijch.v71i0.18543
https://doi.org/10.3402/ijch.v71i0.18543
https://doi.org/10.1016/j.ymgme.2008.12.018
https://doi.org/10.1016/j.ymgme.2008.12.018
https://www.hrsa.gov/advisory-committees/heritable-disorders/rusp
https://www.hrsa.gov/advisory-committees/heritable-disorders/rusp
https://doi.org/10.1177/1049732316665344
https://doi.org/10.1177/1049732316665344
https://doi.org/10.3390/ijerph14111324
https://doi.org/10.3390/ijerph14111324
https://www.youtube.com/watch?v=gE8CnQjZDak
https://doi.org/10.1056/NEJMp1005203
/wp-content/uploads/FY17-Annual-Report.pdf
/wp-content/uploads/FY17-Annual-Report.pdf
/about-us/research/
/about-us/research/
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1038/nature.2013.13425
https://doi.org/10.1194/jlr.p900001-jlr200
https://doi.org/10.1194/jlr.p900001-jlr200
https://doi.org/10.1044/2021_aja-21-00003
https://doi.org/10.1044/2021_aja-21-00003
https://doi.org/10.1080/15265161.2020.1865477
https://www.youtube.com/watch?v=g-JRZ7PO3yk

	The CPT1A Arctic variant: perspectives of community members and providers in two Alaska tribal health settings
	Abstract
	Introduction
	Methods
	Setting
	Sample
	Recruitment
	Data collection
	Data analysis
	Ethics statement

	Results
	Community members’ knowledge of the Arctic variant
	Knowledge regarding care of children with the Arctic variant
	Perspectives on newborn screening for the Arctic variant
	Providers’ knowledge of the Arctic variant
	Knowledge regarding care of children with the Arctic variant
	Participant recommendations
	Education for providers and patients

	Care coordination and referrals
	Concern for stigma and cultural responsiveness

	Discussion
	Limitations
	Public health implications
	Anchor 24
	Acknowledgements 
	References


