
patients. Regardless of the outcome, each
scenario inwhichAZM is added to tobramycin,
whether during an acute PEx, for eradication,
or for chronic maintenance therapy, should be
carefully considered and requires evaluation by
robust studies.

In conclusion, AZM and tobramycin are
commonly prescribed concurrently in both the
acute and chronic setting, with combinations
occurring in at least half of patients with CF
over their lifetime. Both the study in this issue
and others before it enforce the concept that

“toomuch of a good thing”may be an accurate
adage in select CF populations and that “add-
on” therapy should be reevaluated over time.n
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Social Inequities and Cystic Fibrosis Outcomes: We Can Do Better
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Social hierarchy is intuitively recognized
by researchers and lay people alike.While one’s
status in society is easily gauged by professional
title, clothing, or residential address, there is not
an agreed-upon definition ormeasure denoting
social status. Nevertheless, it cannot be denied

that social status is a powerful predictor of
health status. At every point across the life
course, lower socioeconomic position is
associated with poorer health and higher
mortality (1–4).

Three possible explanations for the
relationship between socioeconomic status
(SES) and health should be considered. First,
it could be a spurious association resulting
from the separate relationships of SES and
health outcomes to genetically based factors.
For instance, lower intellectual capacity
and smaller physical size might lead
concurrently to low SES and poor health.
Although plausible, this explanation is

improbable. In the Whitehall study of
mortality (5), for example, the association
between job status and health persisted after
adjustment for height and body mass index.
The second explanation for the association
between SES and health status is offered by
the health selection (or drift) hypothesis,
according to which the association reflects
the influence of illness on SES rather than of
SES on illness (6). In other words, poverty is
a result of poor health, not the other way
around. The third explanation of the SES–
health relationship is the social causation
hypothesis, stating that SES directly and
indirectly affects biological functions, which in
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turn influence health status. Although evidence
supporting the drift hypothesis is limited
compared with evidence supporting the social
causation hypothesis (7), establishing causality
in the SES–health relationship is often a
challenge. This is why the paper by Tumin and
colleagues (pp. 290–299) in this issue of
AnnalsATS, “Patterns of Health Insurance
Coverage and Lung Disease Progression in
Adolescents and Young Adults with Cystic
Fibrosis,” makes an important contribution
to this field (8).

Analyzing data from the Cystic Fibrosis
Foundation Patient Registry for 2000–2015,
the authors report that, during the transition
to adulthood, public health insurance status
is associated with accelerated lung function
decline among patients with cystic fibrosis
(CF) but not with differences in outpatient
care utilization. What distinguishes their
analysis from other similar reports (9–12)
is that they show a temporal relationship
between health insurance status and lung
function; the authors measure insurance
status over a 6-year period that precedes
the respiratory decline over the subsequent
6 years after the insurance status
categorization. The establishment of
temporality is a powerful argument for
causation in epidemiologic studies (13) and a
strong evidence against the drift hypothesis.
Ruling out a potential reverse causation
(illness leading to public health insurance) is
particularly pertinent in adults with CF, as
many states have a “medically needy”
eligibility program that makes sicker and
disabled patients more likely to qualify for
Medicaid benefits (14). However, given
the chronicity of lung disease in CF, it is
plausible that some degree of reverse
causation continues to contribute to the
relationship between public insurance
status and disease severity, particularly in
adults.

The study by Tumin and colleagues
illustrates both the potential and the
challenges of research on the social

determinants of health. Despite an increased
interest in the role of socioenvironmental
factors for clinical outcomes, patient
registries and medical records rarely
include detailed and complete patient-level
data on SES indicators such as income,
education, and occupation. Consequently,
investigators resort to ecologic measures that
approximate such indicators, including area-
level estimates from the U.S. Census, the
American Community Survey, and other
publicly available data. The concordance of
such proxy measures with individual-level
SES, however, decreases with the size and
rurality of the area (15, 16). Unfortunately,
the Cystic Fibrosis Foundation Patient
Registry records only the ZIP code of
residence rather than the full address,
limiting investigators to the of use of less-
accurate ZIP-code measures of SES instead of
more precise Census tract or block group
measures. Thus, attempting to control for
SES independently of insurance status,
Tumin and colleagues include in their models
a composite score of SES on a ZIP-code level.
However, the original score was developed
for a different geographic unit (Census block
groups) and patient sample (participants 45–
64 yr of age sampled from Forsyth County,
North Carolina; Jackson, Mississippi; the
northwestern suburbs of Minneapolis; and
Washington County, Maryland) (17). We
would also point out that, unlike health
insurance, SES score was not measured prior
to but simultaneously with the outcome of
lung function decline, introducing the
possibility of reversed causality.

In the study, public health insurance status
primarily functions as an indicator of lower SES
rather than of inferior medical care for CF.
Publicly ensured patients in the sample had
worse pulmonary outcomes, but there is no
indication that this was due to less care as
measured by outpatient visits, and they had
more hospitalizations. These findings
corroborate previous reports that in the United
States, disparities in CF outcomes cannot be
explained by differences in medical treatment,
including differential use of health services,
prescribed therapies, treatment of pulmonary
exacerbations, or hospitalizations for CF (9–12).
More worrisome, perhaps, is the finding that
individuals with gaps in insurance coverage had
worse lung function but fewer outpatient visits
and variable differences in hospitalizations,
adding to previous work reporting that this is a
high-risk population (18).

Although medical care is a relatively
small contributor to the overall health status

of individuals in the United States (19–21),
much of the national health policy for
addressing disparities in health outcomes has
focused on improving access to care. Although
such efforts may be beneficial for some
populations, their impact in CFwould be small,
per Tumin and colleagues’ findings. As the
authors aptly note, the differential lung
function decline by health insurance status in
adolescents and young adults with CF is likely
related to a complex set of social factors that are
correlated with the use of public insurance.
Disparities in health outcomes rooted in social
and economic circumstances may be reduced
but not eliminated solely via clinical means in
clinical settings; they must be addressed with
social and economic policies. Nevertheless, the
transition from pediatric to adult CF care is a
high-risk period for losing health insurance. In
this sample, 3% of adolescents but 8% of young
adults with CF (ages 24–29 yr) had gaps in
coverage. Therefore, universal health insurance
is critical for improving access to CF care,
especially in adults.

Regardless of its limitations, the study
adds to a literature that now goes back
over 20 years documenting social inequities
in CF outcomes (22–28). Although not as
clearly shown in this paper, racial and
ethnic disparities also exist. The growing
Hispanic population with CF and the
overdue recognition of the importance of
institutional and implicit racial bias call
for our attention to the special needs of
these groups. It is also time to move
on to next steps: developing a better
understanding of the mechanisms mediating
the relationship between SES and CF
outcomes that would allow us to devise
effective interventions. There are already
CF-specific studies showing that low-SES
groups experience differential exposure to
tobacco smoke (26, 29), infectious agents
(30, 31), access to transplantation (32),
enrollment in clinical trials (33), incidence of
depression (34), unmet supportive care needs
(35), and decreased maintenance of daily
therapies (36). There are some socially
constructed inequities that are beyond the
immediate reach of the healthcare system,
but as we clearly elucidate the mechanisms of
disparities, we can begin to develop and
test effective interventions that may be
feasibly delivered in the current healthcare
setting. That is the next step. We can do
better. n

Author disclosures are available with the text
of this article at www.atsjournals.org.

EDITORIALS

216 AnnalsATS Volume 18 Number 2| February 2021

https://doi.org/10.1513/AnnalsATS.201911-839OC
http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.202010-1274ED/suppl_file/disclosures.pdf
http://www.atsjournals.org


References

1 Kubota Y, Heiss G,MacLehose RF, Roetker NS, FolsomAR. Association
of educational attainment with lifetime risk of cardiovascular disease:
the atherosclerosis risk in communities study. JAMA InternMed 2017;
177:1165–1172.

2 Chetty R, Stepner M, Abraham S, Lin S, Scuderi B, Turner N, et al. The
association between income and life expectancy in the United States,
2001-2014. JAMA 2016;315:1750–1766.

3 Pantell MS, Prather AA, Downing JM, Gordon NP, Adler NE. Association
of social and behavioral risk factors with earlier onset of
adult hypertension and diabetes. JAMA Netw Open 2019;2:
e193933.

4 Council on Community Pediatrics. Poverty and child health in the United
States. Pediatrics 2016;137:e20160339.

5 Marmot MG, Smith GD, Stansfeld S, Patel C, North F, Head J, et al.
Health inequalities among British civil servants: the Whitehall II study.
Lancet 1991;337:1387–1393.

6 Blane D, Smith GD, Bartley M. Social selection: what does it contribute
to social class differences in health? Sociol Health Illn 1993;15:1–15.

7 Mulatu MS, Schooler C. Causal connections between socio-economic
status and health: reciprocal effects and mediating mechanisms. J
Health Soc Behav 2002;43:22–41.

8 Tumin D, Crowley EM, Li SS, Wooten W, Ren CL, Hayes D. Patterns
of health insurance coverage and lung disease progression in
adolescents and young adults with cystic fibrosis. Ann Am Thorac
Soc 2021;18:290–299.

9 Schechter MS, McColley SA, Silva S, Haselkorn T, Konstan MW,
Wagener JS; Investigators and Coordinators of the Epidemiologic
Study of Cystic Fibrosis; North American Scientific Advisory Group for
ESCF. Association of socioeconomic status with the use of chronic
therapies and healthcare utilization in children with cystic fibrosis. J
Pediatr 2009;155:634–639.e1–4.

10 Schechter MS, McColley SA, Regelmann W, Millar SJ, Pasta DJ,
Wagener JS, et al.; Investigators and Coordinators of the
Epidemiologic Study of Cystic Fibrosis. Socioeconomic status and
the likelihood of antibiotic treatment for signs and symptoms of
pulmonary exacerbation in children with cystic fibrosis. J Pediatr
2011;159:819–824, e1.

11 Li SS, Hayes D Jr, Tobias JD, Morgan WJ, Tumin D. Health insurance
and use of recommended routine care in adults with cystic fibrosis.
Clin Respir J 2018;12:1981–1988.

12 Stephenson A, Hux J, Tullis E, Austin PC, Corey M, Ray J.
Socioeconomic status and risk of hospitalization among individuals
with cystic fibrosis in Ontario, Canada. Pediatr Pulmonol 2011;46:
376–384.

13 Hill AB. The environment and disease: association or causation? Proc R
Soc Med 1965;58:295–300.

14 Centers for Medicare & Medicaid Services. Medicaid. Eligibility.
Baltimore, MD: Centers for Medicare & Medicaid Services; 2020
[accessed 2020 Oct 9]. Available from: https://www.medicaid.gov/
medicaid/eligibility/index.html.

15 Diez-Roux AV, Kiefe CI, Jacobs DR Jr, Haan M, Jackson SA, Nieto FJ,
et al. Area characteristics and individual-level socioeconomic position
indicators in three population-based epidemiologic studies. Ann
Epidemiol 2001;11:395–405. [Published erratum appears in Ann
Epidemiol 30:924.]

16 Moss JL, Johnson NJ, Yu M, Altekruse SF, Cronin KA. Indicators of
socioeconomic status for individuals, census tracts, and counties:
how well do measures align for demographic subgroups? J Registry
Manag 2020;47:4–12.

17 Diez Roux AV, Merkin SS, Arnett D, Chambless L, Massing M, Nieto FJ,
et al. Neighborhood of residence and incidence of coronary heart
disease. N Engl J Med 2001;345:99–106.

18 Curtis JR, Burke W, Kassner AW, Aitken ML. Absence of health
insurance is associated with decreased life expectancy in
patients with cystic fibrosis. Am J Respir Crit Care Med 1997;155:
1921–1924.

19 McGinnis JM, Foege WH. Actual causes of death in the United States.
JAMA 1993;270:2207–2212.

20 Galea S, Tracy M, Hoggatt KJ, Dimaggio C, Karpati A. Estimated deaths
attributable to social factors in the United States. Am J Public Health
2011;101:1456–1465.

21 Schroeder SA. Shattuck Lecture: we can do better. Improving the health
of the American people. N Engl J Med 2007;357:1221–1228.

22 Schechter MS, Margolis PA. Relationship between socioeconomic
status and disease severity in cystic fibrosis. J Pediatr 1998;132:
260–264.

23 Rho J, AhnC, Gao A, Sawicki GS, Keller A, Jain R. Disparities inmortality
of hispanic patients with cystic fibrosis in the United States: a national
and regional cohort study. Am J Respir Crit Care Med 2018;198:
1055–1063.

24 McGarry ME, Neuhaus JM, Nielson DW, Burchard E, Ly NP. Pulmonary
function disparities exist and persist in Hispanic patients with
cystic fibrosis: a longitudinal analysis. Pediatr Pulmonol 2017;52:
1550–1557.

25 O’Connor GT, Quinton HB, Kahn R, Robichaud P, Maddock J, Lever T,
et al.; Northern New England Cystic Fibrosis Consortium. Case-mix
adjustment for evaluation of mortality in cystic fibrosis. Pediatr
Pulmonol 2002;33:99–105.

26 Oates GR, Baker E, Rowe SM, Gutierrez HH, Schechter MS, Morgan W,
et al. Tobacco smoke exposure and socioeconomic factors are
independent predictors of pulmonary decline in pediatric cystic
fibrosis. J Cyst Fibros 2020;19:783–790.

27 Szczesniak R, Rice JL, Brokamp C, Ryan P, Pestian T, Ni Y,
et al. Influences of environmental exposures on individuals
living with cystic fibrosis. Expert Rev Respir Med 2020;14:
737–748.

28 Lehr CJ, Fink AK, Skeans M, Faro A, Fernandez G, Dasenbrook E, et al.
Impact of socioeconomic position on access to the US lung transplant
waiting list in a matched cystic fibrosis cohort. Ann Am Thorac Soc
2020;17: 1384–1392.

29 Ong T, Schechter M, Yang J, Peng L, Emerson J, Gibson RL, et al.; EPIC
Study Group. Socioeconomic status, smoke exposure, and health
outcomes in young children with cystic fibrosis. Pediatrics 2017;139:
e20162730.

30 Oates GR, Harris WT, Rowe SM, Solomon GM, Dey S, Zhu A, et al. Area
deprivation as a risk factor for methicillin-resistant Staphylococcus
aureus infection in pediatric cystic fibrosis. Pediatr Infect Dis J 2019;
38:e285–e289.

31 Taylor-Robinson DC, Smyth RL, Diggle PJ, Whitehead M. The effect of
social deprivation on clinical outcomes and the use of treatments in
the UK cystic fibrosis population: a longitudinal study. Lancet Respir
Med 2013;1:121–128.

32 Ramos KJ, Quon BS, Psoter KJ, Lease ED, Mayer-Hamblett N, Aitken
ML, et al. Predictors of non-referral of patients with cystic fibrosis for
lung transplant evaluation in the United States. J Cyst Fibros 2016;15:
196–203.

33 Goss CH, Rubenfeld GD, Ramsey BW, Aitken ML. Clinical trial
participants compared with nonparticipants in cystic fibrosis. Am
J Respir Crit Care Med 2006;173:98–104.

34 Schechter MS, Ostrenga JS, Fink AK, Barker DH, Sawicki GS, Quittner
AL. Decreased survival in cystic fibrosis patients with a positive
screen for depression. J Cyst Fibros [online ahead of print] 12 Aug
2020; DOI: 10.1016/j.jcf.2020.07.020.

35 Obregon LL, Jeong K, Hoydich ZP, Yabes J, Pilewski J, Richless C, et al.
Associations between demographic characteristics and unmet
supportive care needs in adults with cystic fibrosis. BMJ Support
Palliat Care [online ahead of print] 31 Aug 2019; DOI: 10.1136/
bmjspcare-2019-001819.

36 Oates GR, Stepanikova I, Gamble S, Gutierrez HH, Harris WT.
Adherence to airway clearance therapy in pediatric cystic fibrosis:
socioeconomic factors and respiratory outcomes. Pediatr Pulmonol
2015;50:1244–1252.

Copyright © 2021 by the American Thoracic Society

EDITORIALS

Editorials 217

https://www.medicaid.gov/medicaid/eligibility/index.html
https://www.medicaid.gov/medicaid/eligibility/index.html

	Click to see any corrections or updates, and to confirm this is the authentic version of record: 
	4: 



