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Mental health care for youth with
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Abstract

Youth with rheumatologic diseases have a high prevalence of comorbid mental health disorders. Individuals with
comorbid mental health disorders are at increased risk for adverse outcomes related to mental health as well as their
underlying rheumatologic disease. Early identification and treatment of mental health disorders has been shown to
improve outcomes, but current systems of care fall short in providing adequate mental health services to those in need.
Pediatric rheumatologists are uniquely positioned to provide mental health screening and intervention for youth with
rheumatologic diseases due to the frequency of patient encounters and ongoing therapeutic relationship with patients
and families. However, additional training is likely required for pediatric rheumatologists to provide effective mental
health care, and focusing efforts on providing trainees with mental health education is key to building competency.
Potential opportunities for improved mental health education include development of clinical guidelines regarding
mental health screening and management within pediatric rheumatology settings and incorporation of mental health
didactics, workshops, and interdisciplinary clinic experiences into pediatric rheumatology fellowship curricula. Additional
steps include mental health education for patients and families and focus on system change, targeting integration of
medical and mental health care. Research is needed to better define the scope of the problem, determine effective
strategies for equipping pediatric rheumatologists with skills in mental health intervention, and develop and implement
sustainable systems for delivery of optimal mental health care to youth with rheumatologic diseases.
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Background
Beyond the long-established detrimental impact that
chronic disease has on an individual’s mental health, we
now appreciate that the relationship between chronic
physical disease and mental illness is bidirectional [1].
As such, providers that care for patients with chronic
diseases must consider their patients’ mental health as
both an outcome of the disease they are treating and a
contributor to their patients’ overall health. Understand-
ing the relationship between mental and physical health
is of utmost importance in pediatric populations, in
which both poor physical and mental health outcomes
can affect development and lead to long-lasting conse-
quences. Empowering pediatric rheumatologists to ef-
fectively address mental health disorders should be seen
as an integral part of optimizing the care for youth with

rheumatologic diseases. This review article aims to de-
scribe the burden and impact of mental health disorders
in youth with rheumatologic diseases, assess current
practices, and explore opportunities to improve mental
health care for this population of vulnerable children.

Burden of mental health disorders in youth with
rheumatologic diseases
Children with chronic diseases have a higher prevalence
of mental illness [2–5], and youth with rheumatologic
diseases are no exception. Psychological comorbidity in
pediatric rheumatology has been studied most for juven-
ile idiopathic arthritis (JIA), systemic lupus erythemato-
sus (SLE), and fibromyalgia. Current prevalence
estimates for depression and anxiety among patients
with these diseases in North America, South America,
Europe, and Asia range from 15 to 65% [6–14], with sui-
cidal ideation rates as high as 14–34% [6, 15, 16]. These
prevalences are disproportionately higher than those ob-
served in healthy controls [6, 7, 9, 13, 17], and by some

* Correspondence: alaina.m.davis@vanderbilt.edu
1Division of Pediatric Rheumatology, Vanderbilt University Medical Center,
Monroe Carell Junior Children’s Hospital at Vanderbilt, 2200 Children’s Way,
Doctor’s Office Tower 11240, Nashville, TN 37232, USA
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Davis et al. Pediatric Rheumatology  (2017) 15:85 
DOI 10.1186/s12969-017-0214-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s12969-017-0214-9&domain=pdf
mailto:alaina.m.davis@vanderbilt.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


measures are higher compared to children with special
health care needs other chronic diseases such as diabetes
and asthma [18–20]. Moreover, recent studies indicate
that individuals with childhood-onset rheumatologic dis-
ease may be at higher risk for mental health disorders
than individuals with adult-onset disease [21, 22].
Discrepancies in reported prevalence of mental health

disorders in this population are potentially due to small
sample sizes with limited generalizability and the varying
use of symptoms, screeners, or diagnosis codes to define
mental health disease. These limitations and the overall
paucity of existing data regarding mental health comorbidi-
ties across pediatric rheumatologic diseases emphasize the
need for further research to describe better the burden of
mental health disorders in this patient population. Large
collaborative studies that draw on diverse demographics of
patients will be important in defining the scope of the
problem and understanding risk factors for mental health
disorders in youth with rheumatologic diseases.

Impact of mental health disorders in youth with
rheumatologic diseases
Preliminary studies show that mental health disorders
adversely impact quality of life, development, and disease
outcomes in youth with rheumatologic diseases. Under-
standing these effects can illuminate strategies to
optimize overall care. In youth with JIA, depression has
been associated with higher disease activity, worse pain,
worse general health, greater functional disability, and
overall lower health related quality of life (HRQL) scores
[8, 23]. In youth with SLE, depression and anxiety have
been associated with higher disease activity and in-
creased medical services use across ambulatory and
acute care settings [9, 24, 25]. However, it is unclear
whether these are causal relationships. Further research
to investigate these relationships and other potential ad-
verse outcomes related to mental health disorders in
pediatric rheumatologic diseases is needed in order to
guide development and assessment of future targeted
interventions.
While the scope of the problem of mental illness in

youth with rheumatologic diseases has yet to be fully in-
vestigated, studies of other pediatric chronic diseases in-
dicate that mental illness can lead to poor outcomes
during childhood [10, 26–29] and can affect develop-
ment and risk of mental illness in adulthood [30–32]. To
our knowledge, no studies have assessed long-term con-
sequences of mental illness specifically in youth with
rheumatologic diseases, but studies of adults with JIA
found worse mental health, lower health-related quality
of life scores, and higher levels of unemployment than in
healthy controls [33, 34].
The impact of mental health disorders on rheumato-

logic diseases has been more robustly studied in adults

than in children. In adults with SLE, depression is cited as
the most significant predictor of poor health-related qual-
ity of life [35, 36], and positive depression screens have
been associated with elevated disease activity scores in
studies from around the globe including South America
and Asia [37–40]. Similarly, comorbid mental health
disorders in patients with rheumatoid arthritis and psori-
atic arthritis have been associated with higher disease ac-
tivity scores and lower likelihood of achieving remission
[41–43]. Furthermore, depression is a risk factor for non-
adherence to chronic medical treatment [44, 45]; and poor
adherence has been associated with increased disease ac-
tivity, increased ambulatory and acute care, and overall
poor prognosis in adults with SLE [46–49].
Fortunately, early recognition and treatment of mental

health disorders improves outcomes. In small, random-
ized controlled trials cognitive behavioral therapy was
found to lower levels of functional disability and re-
ported depressive symptoms in adolescents with fibro-
myalgia [50] and improve quality of life and adaptive
pain cognitions in children with JIA [51]. Recent system-
atic reviews of psychological interventions for pediatric
chronic illness describe programs implemented within
various settings (i.e. community, school, and clinical prac-
tices) that have resulted in consistent improvement of a
variety of clinical outcomes, particularly when subthresh-
old symptoms are recognized and managed [52–54]. In
adults, early identification of depression, including sub-
threshold symptoms, decreases the risk for major depres-
sion and suicide [55, 56], improves social function,
increases productivity, and decreases absenteeism [57, 58].
Specifically, cognitive-behavioral intervention in adults
with SLE has led to significant reduction in the level of de-
pression and anxiety compared to controls and an overall
improvement in quality of life scores [59].

Mental health care gap for youth with
rheumatologic diseases
Given the impact of mental health disorders on health
outcomes and the effectiveness of psychological inter-
ventions, the United States Preventive Services Task
Force and the Canadian Network for Mood and Anxiety
Treatment recommend screening adolescents for de-
pression [60, 61]. The resulting American Academy of
Pediatrics (AAP) Recommendations for Preventive
Pediatric Health Care and the Guidelines for Adolescent
Depression in Primary Care developed from a collabor-
ate initiative in the United States (US) and Canada en-
courage annual depression screening for all adolescents
in primary care settings [62, 63]. However, less than 1%
of clinic visits included depression screening in a sample
from ambulatory pediatric settings across the US be-
tween 2004 and 2013 [64]. Furthermore, in a recent sur-
vey by the AAP nearly 40% of the 512 responding
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pediatricians reported they lacked confidence in their
ability to recognize mental health problems and greater
than 50% reported they lacked confidence in their ability
to treat them. These factors likely contributed to the re-
sponses from 44% of those surveyed who reported they
were not interested in treating, managing, or co-
managing childhood mental health disorders [65].
This situation might be acceptable if access to

pediatric mental health providers were not exceedingly
limited. Workforce data from the American Academy of
Child and Adolescent Psychiatry indicates that there are
approximately 8300 practicing child and adolescent psy-
chiatrists in the US with over 15 million youth in need
of one [66]. Additional data describes that 96% of coun-
ties in the US have an unmet need for prescribing men-
tal health professionals [67], with an uneven distribution
leaving rural and low-income populations underserved
[68]. Similar data has been reported by the Child and
Adolescent Mental Health in Europe project that summa-
rized collective experiences from 15 countries within the
European Union and highlighted specific gaps in provider
education and available preventative services [69].
Thus, the current systems of care fall short in terms of

meeting the mental health needs for youth with rheuma-
tologic diseases. In a survey by the Childhood Arthritis
and Rheumatology Research Alliance (CARRA), which
includes pediatric rheumatologists from both US and
Canada, 52% of surveyed members reported inadequate
symptom identification; and 45% reported inadequate
treatment of depression and anxiety in adolescents with
SLE, identifying limited staff resources and availability of
mental health providers as top barriers to mental health
intervention [70]. These barriers are not exclusive to
pediatric rheumatology settings and have been cited as
barriers to identification and management of psycho-
social problems within general pediatrics settings as well
[65]. Yet, it is notable that only 31% of the 100 CARRA
pediatric rheumatology centers report having an affili-
ated social worker or psychologist. When these providers
were surveyed, 35% reported inadequate connection of
patients to mental health services; and 52% reported in-
adequate follow-up of mental health referrals at their
practice [71].

Value of pediatric rheumatologists for identifying
and addressing mental health disorders
The increased risk of mental health disorders in youth
with rheumatologic diseases and their impact on clinical
and psychosocial outcomes, as well as the shortage of
mental health providers, underscore the need for
pediatric rheumatologists to be proficient in addressing
mental health needs for these vulnerable patients.
Pediatric rheumatologists are optimally positioned to
improve mental health intervention due to the frequency

and intensity of their patient-provider interactions.
Youth with SLE and MCTD have on average twice the
number of rheumatology visits compared to primary
care visits, and one study found youth with SLE and de-
pressive symptoms to have fewer primary care visits than
youth with SLE and no depressive symptoms [6]. Fur-
thermore, in a qualitative interview study, almost all par-
ents of youth with SLE and MCTD said they would feel
comfortable bringing concerns about their child’s mental
health to the rheumatologist; reasons for this included
trust and confidence in the therapeutic relationship with
his/her rheumatologist, whom they viewed as the pri-
mary doctor for their child [72]. In fact, the majority of
patients surveyed in an ongoing mood screening project
for youth with SLE believe that emotional health should
be addressed by their rheumatologist [Rubinstein, un-
published data]. Additionally, a preliminary study of
cognitive-behavioral therapy to improve pain and well-
being in children with JIA indicated that this interven-
tion within the pediatric rheumatology setting was ac-
ceptable to patients and families [51].

Current state of mental health education for
pediatric rheumatologists
To begin closing the mental health care gap for youth
with rheumatologic diseases, pediatric rheumatologists
must feel adept in the screening and initial management
of mental health disorders. Symptoms of mental health
disorders are often subtle and can be easily overlooked
despite multiple interactions between youth with chronic
conditions and the health care system. Thus, pediatric
subspecialists need to learn how to implement formal
screening methods into routine clinical care, effectively
communicate with patients, families, and other providers
regarding mental health, and assist with establishing and
sustaining appropriate mental health intervention.
Current training program requirements outlined by

the Accreditation Council of Graduate Medical Educa-
tion simply call for adequate resources for an education
in mental health and social services [73]. The American
Board of Pediatrics (ABP) provides slightly more detailed
expectations in subspecialty content outlines used to de-
velop questions for board certification examinations. For
pediatric rheumatology, the ABP lists the following three
learning objectives relevant to mental health care:
recognize the cardinal features of depression, determine
when depression requires professional consultation, and
recognize suicide warning signs [74]. The Objectives of
Training in the Subspecialty of Adult and Pediatric
Rheumatology from the Royal College of Physicians and
Surgeons of Canada and the European Union of Medical
Specialists Training Requirements for the Specialty of
Rheumatology do not specifically address training for
management of mental health comorbidities [75, 76].
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Therefore, current training programs likely insuffi-
ciently prepare pediatric rheumatologists to manage
mental health comorbidities in youth with rheumato-
logic disease. In a CARRA survey of 130 pediatric rheu-
matologists, two-thirds reported formal mental health
training only in medical school and nearly 10% reported
no training at all. Importantly, the respondents with
higher levels of mental health training perceived a lower
frequency of barriers to mental health screening, and
greater than 90% of respondents expressed interest in
further mental health training [70]. These data highlight
the potential value that mental health education for
pediatric rheumatologists may have on improving care
for youth with rheumatologic diseases.

Opportunities for improved mental health
education for pediatric rheumatologists
The most basic measure to tackle this educational need
might be to provide guidelines for mental health screening
to pediatric rheumatologists. The American Diabetes Asso-
ciation and the American College of Gastroenterology both
issued 2017 guidelines for standards of medical care in dia-
betes and preventive care in inflammatory bowel disease,
respectively, that include recommendations for routine de-
pression and anxiety screening [77, 78]. Such guidelines,
however, do not exist for rheumatology. While 85% of sur-
veyed CARRA-affiliated pediatric rheumatologists support
routine screening for depression and anxiety in adolescents
with SLE, only 2% of practices report routine screening
with a standardized instrument [70]. Several standardized
and validated instruments exist for mental health screening
in children and adolescents, and many of these instru-
ments are available free of charge and with translations in
multiple languages [79, 80]. Setting a standard of pediatric
rheumatology care inclusive of routine mental health
screening, via guidelines and recommendations from pro-
fessional associations in rheumatology, may be highly valu-
able to educate pediatric rheumatologists about mental
health screening.
For pediatric rheumatology trainees, mental health

education could be delivered in didactics within fellow-
ship core curricula or offered in workshops at academic
conferences. However, mastery of the skills to elicit in-
formation on the symptoms of a mental health disorder
in a patient interview likely requires more intensive in-
struction from behavioral health specialists. Dedicated
rotations in behavioral health clinics could provide this
needed education if protected time for trainees and
mental health providers is secured. Furthermore, train-
ing pediatric rheumatologists in the setting of interdis-
ciplinary clinics, where rheumatology and behavioral
health trainees work side by side, may offer the most
comprehensive opportunity to educate providers and im-
prove mental health care in pediatric rheumatology.

While it potentially involves restructuring the way care
is provided to patients, it has been proven to be effective
for enhancing pediatric resident education in the man-
agement of behavioral health problems and improving
collaboration between pediatricians and behavioral
health specialists [81]. Accordingly, efforts are ongoing
by the ABP to promote longitudinal partnerships be-
tween trainees and behavioral health providers within in-
tegrated ambulatory and inpatient settings [82]. These
types of programs are also viewed by physicians and pa-
tients as a valuable strategy to improve access to mental
health services and ease care coordination for at risk
populations [83], and the approach is endorsed in a 2016
perspectives paper from the National Academy of Medi-
cine [84].
Further research is needed to develop effective educa-

tion programs that will optimize mental health care for
youth with rheumatologic diseases. The National Acad-
emy of Medicine has outlined a research agenda to sup-
port an integrative mental health training paradigm with
attention to the following topics: comparative studies of
different structural configurations of the interface of
pediatric medical care and behavioral health support; de-
velopment of quality indicators that assess competencies
for integrative team training and that lead to improved
health outcomes for children; and study of new integrative
training models for children with chronic disorders [84].
Studies investigating these topics will help determine best
training practices that lead to the greatest impact on men-
tal health for youth with rheumatologic diseases.

Additional steps for improved mental health care
for youth with rheumatologic diseases
Early and ongoing mental health education for patients
and families of youth with rheumatologic diseases is es-
sential to help increase mental health awareness and
normalize attention to mental health as part of the overall
care of youth with rheumatologic diseases. Normalization
of mental health care is critical in reducing stigma and
fear, both of which have been reported by youth with SLE
and their parents as common barriers to seeking mental
health treatment [72]. Partnerships with community pro-
viders and foundations can enhance dissemination of edu-
cational information and normalize mental health issues.
For example, the National Resource Center on Lupus
sponsored by Lupus Foundation of America publishes on-
line educational information to help patients and families
recognize warning signs of mental health disorders and
find assistance for management of these disorders [85].
Increasing the availability of peer support groups and

networks also has the potential to improve mental health
education of youth with rheumatologic diseases. Specif-
ically, the iPeer2Peer Program, a novel online peer men-
toring program for adolescents with JIA developed by
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investigators in Canada, improved participants’ per-
ceived ability to manage their disease compared to con-
trols [86]. Similarly, Teens Taking Charge, an internet-
based self-management program including disease-
specific information and social support for youth with
JIA in Canada, led to higher levels of knowledge and
lower pain reports [87]. Improving support for families
of youth with rheumatologic diseases also may positively
impact patient outcomes, as higher caregiver psycho-
logical distress has been associated with worse HRQL in
patients with JIA [88, 89].
While improved mental health education for both

pediatric rheumatologists and patients and their families
is necessary, education alone is insufficient. Sustainable
systems for the delivery of mental health services must
be developed. Dedicated application of implementation
science principles and quality improvement method-
ology has been successfully utilized to improve mental
health care for youth with other chronic diseases [90].
Funding is needed to support implementation research
and quality improvement initiatives aimed at optimizing
mental health care for youth with rheumatologic dis-
eases. Required funding for overall increased mental
health resources for this population should not be over-
looked either, particularly given reported lack of time
and adequate staffing for mental health screening and
treatment in pediatric rheumatology settings [70]. The
necessity of this funding priority aligns with the goals
and expectations of our patients, as indicated in a mixed
methods study of youth with SLE showing that research
focused on alleviating poor psychological outcomes is
viewed as a top priority in this population [91].

Conclusions
The prevalence and burden of mental health disorders
in youth with rheumatologic diseases is high. The evi-
dence from pediatric and adult literature of rheumato-
logic diseases indicates that mental illness has a
pervasive impact on multiple areas of health behaviors,
disease outcomes, and quality of life. Improved identifi-
cation and early treatment of mental health disorders
may improve outcomes in this population, and pediatric
rheumatologists are well situated to provide mental
health screening and offer early intervention. Additional
training for pediatric rheumatologists is necessary to en-
able provision of effective mental health care. Potential
educational strategies include the development of clin-
ical guidelines for mental health screening within
pediatric rheumatology settings and revision of pediatric
rheumatology fellowship cuuricula to include mental
health didactics, workshops, and clinical experience in
behavioral health. Improved education of patients and
families is also essential in order to increase awareness
of and normalize inclusion of mental health as part of

overall care. Future work should focus on developing
and implementing sustainable systems for the delivery of
mental health care alongside medical care for youth with
rheumatologic diseases. Increased advocacy for mental
health resources and research funding is needed to sup-
port the above initiatives.

Abbreviations
AAP: American Academy of Pediatrics; ABP: American Board of Pediatrics;
CARRA: Childhood Arthritis and Rheumatology Research Alliance;
HRQL: health related quality of life; JIA: juvenile idiopathic arthritis;
MCTD: mixed connective tissue disease; SLE: systemic lupus erythematosus;
US: United States

Acknowledgements
Not applicable.

Funding
No specific funding was secured for the development this manuscript.

Availability of data and materials
Not applicable.

Authors’ Contributions
All authors made substantial contributions to the conception and design of
this manuscript including the review of the literature. AMD wrote the
original draft of the article. TBR, MR, and AMK contributed to the content
and revisions. All authors read and approved the final manuscript and agree
to be accountable for all aspects of the work.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Division of Pediatric Rheumatology, Vanderbilt University Medical Center,
Monroe Carell Junior Children’s Hospital at Vanderbilt, 2200 Children’s Way,
Doctor’s Office Tower 11240, Nashville, TN 37232, USA. 2Division of Pediatric
Rheumatology, Albert Einstein College of Medicine, Children’s Hospital at
Montefiore/ Albert Einstein College of Medicine, 3415 Bainbridge Avenue,
Bronx, NY 10467, USA. 3Section of Pediatric Rheumatology, Riley Hospital for
Children at Indiana University Health, 705 Riley Hospital Dr, Indianapolis, IN
46202, USA. 4Division of Rheumatology, The Children’s Hospital of
Philadelphia, Roberts Center for Pediatric Research, 2716 South St, Ste 10253,
Philadelphia, PA 19146, USA. 5The Children’s Hospital of Philadelphia, Roberts
Center for Pediatric Research, Center for Pediatric Clinical Effectiveness, 2716
South St, Ste 10253, Philadelphia, PA 19146, USA. 6The Children’s Hospital of
Philadelphia, Roberts Center for Pediatric Research, PolicyLab, 2716 South St,
Ste 10253, Philadelphia, PA 19146, USA.

Received: 16 October 2017 Accepted: 14 December 2017

References
1. United States Department of Health and Human Services, Office of Disease

Prevention and Health Promotion. Healthy People 2020. https://www.
healthypeople.gov. Accessed 7 Aug 2017.

2. Suryavanshi MS, Yang Y. Clinical and economic burden of mental disorders
among children with chronic physical conditions, United States, 2008–2013.
Prev Chronic Dis. 2016;13:E71.

Davis et al. Pediatric Rheumatology  (2017) 15:85 Page 5 of 8

https://www.healthypeople.gov
https://www.healthypeople.gov


3. Pinquart M, Shen Y. Depressive symptoms in children and adolescents with
chronic physical illness: an updated meta-analysis. J Pediatr Psychol. 2011;
36:375–84.

4. Bennett D. Depression among children with chronic medical problems: a
meta-analysis. J Pediatr Psychol. 1994;19:149–69.

5. Pao M, Bosk A. Anxiety in medically ill children/adolescents. Depress Anxiety.
2011;28:40–9.

6. Knight A, Weiss P, Morales K, Geredes M, Gustein A, Vickery M, et al.
Depression and anxiety and their association with healthcare utilization in
pediatric lupus and mixed connective tissue disease patients: a cross-
sectional study. Pediatr Rheuamtol Online J. 2014;12:42.

7. Krause M, Zamora-Legoff JA, Crowson CS, Wampler Muskardin T, Mason T,
Matteson EL. Population-based study outcomes of patients with juvenile
idiopathic arthritis (JIA) compared to non-JIA subjects. Semin Arthritis
Rheum. 2017;46:439–43.

8. Shaw KL, Southwood TR, Duffy CM, McDonagh JE. Health-related quality of
life in adolescents with juvenile idiopathic arthritis. Arthritis Rheum. 2006;55:
199–207.

9. Knight AM, Xie M, Mandell DS. Disparities in psychiatric diagnosis and
treatment for youth with systemic lupus erythematosus: analysis of a
national US Medicaid sample. J Rheumatol. 2016;43:1427–33.

10. Jones JT, Cunningham N, Kashikar-Zuck S, Brunner HI. Pain, fatigue, and
psychosocial impact on health-related quality of life in childhood-onset
lupus. Arthritis Care Res (Hoboken). 2016;68:73–80.

11. Kohut SA, Williams TS, Jayanthikumar J, Landolt-Marticorena C, Lefebvre A,
Silverman E, et al. Depressive symptoms are prevalent in childhood-onset
systemic lupus erythematosus (cSLE). Lupus. 2013;22:712–20.

12. Kashikar-Zuck S, Parkins IS, Graham TB, Lynch AM, Passo M, Johnston M, et
al. Anxiety, mood, and behavioral disorders among pediatric patients with
juvenile fibromyalgia syndrome. Clin J Pain. 2008;24:620–6.

13. Makay B, Emiroglu N, Unsal E. Depression and anxiety in children and
adolescents with familial Mediterranean fever. Clin Rheumatol. 2010;29:375–9.

14. Nery FG, Borba EF, Viana VS, Hatch JP, Soares JC, Bonfa E, et al. Prevalence
of depressive and anxiety disoders in systemic lupus erythematosus and
their association with anti-ribosomal P antibodies. Prog Neuro-Psychopharmacol
Biol Psychiatry. 2008;32:695–700.

15. Nassi L, Punaro L, Morton A, Fribley C, Baisch J, Xu Z, et al. Suicidal ideation
common in childhood-onset systemic lupus erythematosus (cSLE): genetic
expression and depressive symptoms in cSLE. Arthritis Rheum. 2009;
60(Suppl 10):1532.

16. Lim LS, Lefebvre A, Benseler S, Peralta M, Silverman ED. Psychiatric illness of
systemic lupus erythematosus in childhood: sprectrum of clinically
important manifestations. J Rheumatol. 2013;40:506–12.

17. Kashikar-Zuck PIS, Ting TV, Verkamp E, Lynch-Jordan A, Passo M, et al.
Controlled follow-up study of physical and psychosocial functioning of
adolescents with juvenile primary fibromyalgia syndrome. Rheumatology
(Oxford). 2010;49:2204–9.

18. Child and Adolescent Health Measurement Initiative, Data Resource Center
on Child and Adolescent Health. National Survey of Children with Special
Health Care Needs. 2010. http://www.childhealthdata.org/browse/ata-
snapshots/cshcn-profiles/condition-specific?rpt=12&cond=15&geo=1&ind=
144. Accessed 21 Sept 2017.

19. Child and Adolescent Health Measurement Initiative, Data Resource Center
on Child and Adolescent Health. National Survey of Children with Special
Health Care Needs. 2010. http://childhealthdata.org/browse/data-snapshots/
cshcn-profiles/condition-specific?rpt=12&cond=7&geo=1&ind=144.
Accessed 21 Sept 2017.

20. Child and Adolescent Health Measurement Initiative, Data Resource Center
on Child and Adolescent Health. National Survey of Children with Special
Health Care Needs. 2010. http://childhealthdata.org/browse/data-snapshots/
cshcn-profiles/condition-specific?cond=1&geo=1&rpt=12&ind=144.
Accessed 21 Sept 2017.

21. Knight Am, Trupin L, Katz P, Lawson EF. Depression risk in young adults
with childhood- and adult-onset lupus: 12 years of follow-up. Arthritis Care
Res (Hoboken). 2017 [Epub ahead of print].

22. Shih M, Hootman JM, Strine TW, Chapman DP, Brady TJ. Serious psychological
distress in U.S. adults with arthritis. J Gen Intern Med. 2006;21:1160–6.

23. Tarakci E, Yeldan I, Kaya Mutlu E, Baydogan SN, Kasapcopur O. The
relationship between physical activity level, anxiety, depression, and
functional ability in children and adolescents with juvenile idiopathic
arthritis. Clin Rheumatol. 2011;30:1415–20.

24. Knight A, Weiss P, Morales K, Gerdes M, Rearson M, Vickery M, et al.
Identifying differences in risk factors for depression and anxiety in pediatric
chronic disease: a matched cross-sectional study of youth with lupus/mixed
connective tissue disease and their peers with diabetes. J Pediatrics. 2015;
167:1397–403.

25. Knight AM, Davis AM, Klein-Gitelman MS, Cidav Z, Mandell D. The impact of
psychiatric comorbidity on health care utilization for youth with systemic
lupus erythematosus. Arthritis Rheumatol. 2017;69 Suppl 10 [abstract].

26. Bernstein CM, Stockwell MS, Gallagher MP, Rosenthal SL, Soren K. Mental
health issues in adolescents and young adults with type I diabetes: prevalence
and impact on glycemic control. Clin Pediatr (Phila). 2013;52:10–5.

27. Bitsko MJ, Everhart RS, Rubin BK. The adolescent with asthma. Paediatr
Respir Rev. 2014;15:146–53.

28. Calsbeek H, Rijken M, Bekkers MJ, Dekker J, van Berge Henegouwen GP.
School and leisure activites in adolescents and young adults with chronic
digestive disorders: impact and burden of disease. Int J Behav Med. 2006;13:
121–30.

29. Reigada LC, Bruzzese JM, Benkov KJ, Levy J, Waxman AR, Petkova E, et al.
Illness-specific anxiety: implications for functioning and utilization in systemic
lupus erythematosus. J Spec Pediat Nurs. 2011;16:207–15.

30. Harrington R, Fudge H, Rutter M, Pickles A, Hill J. Adult outcomes of
childhood and adolescent depression. I. Psychiatric status. Arch Gen
Psychiatry. 1990;47:465–73.

31. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior
Juvenile diagnosis in adults with mental disorder: developmental follow-
back of a prospective-longitudinal cohort. Arch Gen Psychiatry. 2003;60:709–17.

32. Fombonne E, Wostear G, Cooper V, Harrington R, Rutter M. The Maudsley
long-term follow-up of child and adolescent depression. 1. Psychiatric
outcomes in adulthood. Br J Psychiatry. 2001;179:210–7.

33. Foster HE, Marshall N, Myers A, Dunkley P, Griffiths ID. Outcome in adults
with juvenile idiopathic arthritis: a quality of life study. Arthritis Rheum.
2003;48:767–75.

34. Barth S, Haas JP, Schlchtiger J, Molz J, Bisdorff B, Michels H, et al. Long-term
health-related quality of life in German pateints with juvenile idiopathic arthritis
in comparison to German general population. PLoS One. 2016;11:e0153267.

35. Moldovan I, Katsaros E, Carr FN, Coorey D, Torralba K, Shinada S, et al. The
patient reported outcomes in lupus (PATROL) study: role of depression in
health-related quality of life in Southern California lupus cohort. Lupus.
2011;20:1285–92.

36. Choi ST, Kang JI, Park IH, Lee YW, Song JS, Park YB, et al. Subscale analysis of
quality of life in patients with systemic lupus erythematosus: association
with depression, fatigue, disease activity, and damage. Clin Exp Rheumatol.
2012;30:665–72.

37. Skare T, da Silva Magalhaes D, Siquiera RE. Systemic lupus erythematosus
activity and depression. Rheumatol Int. 2014;34:445–6.

38. Nery FG, Borba EF, Hatch JP, Soares JC, Bonfa E, Neto FL. Major depressive
disorder and disease activity in systemic lupus erythematosus. Compr
Psychiatry. 2007;48:14–9.

39. Alsowaida N, Alrasheed M, Mayet A, Alsuwaida A, Omair MA. Medication
adherence, depression and disease activity among patients with systemic
lupus erythematosus. Lupus 2017 [Epub ahead of print].

40. Shen B, Tan W, Feng G, He Y, Liu J, Chen W, et al. The correlations of
disease activity, socioeconomic status, quality of life, and depression/anxiety
in Chinese patients with systemic lupus erythematosus. Clin Dev Immunol
2013 [Epub ahead of print].

41. Inanc N, Yilmaz-Onar S, Can M, Sokka T, Direskeneli H. The role of depression,
anxiety, fatigue, and fibromyalgia on the evaluation of the remission status in
patients with rheumatoid arthritis. J Rheumatol. 2014;41:1755–60.

42. Rathbun AM, Reed GW, Harrold LR. The temporal relationship between
depression and rheumatoid arthritis disease activity, treatment persistence,
and response: a systemic review. Rheumatology (Oxford). 2013;52:1785–94.

43. Michelsen B, Kristianslund EK, Sexton J, Hammer HB, Fagerli KM, Lie E, et al.
Do depression and anxiety reduce the likelihood of remission in rheumatoid
arthritis and psoriatic arthritis? Data from the prospective multicenter NOR-
DMARD study. Ann Rheum Dis. 2017; [Epub ahead of print]

44. DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for
noncompliance with medical treatment: meta-analysis of the effects of anxiety
and depression on patient adherence. Arch Intern Med. 2000;160:2101–7.

45. Julian LJ, Yelin E, Yazdany J, Panopalis P, Trupin L, Criswell LA, et al.
Depression, medication adherence, and service utilization in systemic lupus
erythematosus. Arthritis Rheum. 2009;61:240–6.

Davis et al. Pediatric Rheumatology  (2017) 15:85 Page 6 of 8

http://www.childhealthdata.org/browse/
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?rpt=12&cond=15&geo=1&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?rpt=12&cond=15&geo=1&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?rpt=12&cond=15&geo=1&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?rpt=12&cond=7&geo=1&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?rpt=12&cond=7&geo=1&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?cond=1&geo=1&rpt=12&ind=144
http://childhealthdata.org/browse/data-snapshots/cshcn-profiles/condition-specific?cond=1&geo=1&rpt=12&ind=144


46. Petri M, Perez-Gutthann S, Longenecker JC, Hochberg M. Morbidity of
systemic lupus erythematosus: role of race and socioeconomic status. Am J
Med. 1991;91:345–53.

47. Adler M, Chambers S, Edwards C, Neild G, Isenberg D. An assessment of
renal failure in an SLE cohort with special reference to ethnicity, over a 25-
year period. Rheumatol. 2006;45:1144–7.

48. Rojas-Serrano J, Cardiel MH. Lupus patients in an emergency unit. Causes of
consultation, hospitalization, and outcome. A cohort study. Lupus. 2000;9:601–6.

49. Costedoat-Chalumeau N, Pouchot J, Guettrot-Imbert G, Le Guern V, Marra D,
Morel N, et al. Adherence to treatment in systemic lupus erythematosus
patients. Best Pract Res Clin Rheumatol. 2013;27:329–40.

50. Kashikar-Zuck S, Swain NF, Jones BA, Graham TB. Efficacy of cognitive-
behavioral intervention for juvenile pediatric primary fibromyalgia
syndrome. J Rheumatol. 2005;32:1594–602.

51. Lomholt JJ, Thastum M, Christensen AE, Leegaard A, Herlin T. Cognitive
behavioral group intervention for pain and well-being in children with
juvenile idiopathic arthritis: a study of feasibility and preliminary efficacy.
Pediatr Rheumatol Online J. 2015;13:35.

52. Beale IL. Scholarly literature review: efficacy of psychological interventions
for pediatric chronic illness. J Pediatr Psychol. 2006;31:437–51.

53. Wesselhoeft R, Sorensen MJ, Heiervang ER, Bilenberg N. Subthreshold
depression in children and adolescents – a systematic review. J Afffect
Disord. 2013;151:7–22.

54. Leslie LK, Mehus CJ, Hawkins JD, et al. Primary health care: potential home
for family focused preventative interventions. Am J Prev Med. 2016;51(Suppl
2):106–18.

55. Halfin A. Depression: the benefits of early and appropriate treatment. Am J
of. Manag Care. 2007;13(Suppl 4):92–7.

56. Kupfer DJ, Frank E, Perel JM. The advantage of early treatment intervention
in recurrent depression. Arch Gen Psychiatry. 1989;46:945–8.

57. Coulehan JL, Schulberg HC, Block MR, Madonia MJ, Rodrigues E. Treating
depressed primary care patients improves their physical, mental, and social
functioning. Arch Intern Med. 1997;157:1113–20.

58. Rost K, Smith JL, Dickinson M. The effect of improving primary care
depression management on employee absenteeism and productivity. A
randomized trial. Med Care. 2004;42:1202–10.

59. Navarrete-Navarrete N, Peralta-Ramirez MI, Sabio-Sanchez JM, Coin MA,
Robles-Ortega H, Hidalgo-Tenorio C, et al. Efficiency of cognitive behavioral
therapy for the treatment of chronic stress in patients with lupus
erythematosus: a randomized controlled trial. Psychother Psychosom.
2010;79:107–15.

60. US Preventive Services. Task force. Screening and treatment for major
depressive disorder in children and adolescents: US preventive services task
force recommendation statement. Pediatrics. 2009;123:1223–8.

61. MacQueen GM, Frey BN, Ismail Z, Jaworska N, Steiner M, Van Lieshout R, et
al. Canadian network for mood and anxiety treatments (CANMAT) 2016
clinical guidelines for the management of adults with major depressive
disorder. Can J Psychiatr. 2016;61:588–603.

62. American Academy of Pediatrics. Recommendations for preventive pediatric
health care. http://www.aap.org/en-us/professional-resources/practice-support/
Periodicity/Periodicity%20Schedule_FINAL.pdf. Accessed 3 Aug 2017.

63. Zuckerbrot RA, Cheung AH, Jensen PS, Stein REK, Laraque D. GLAD-PC
steering group. Guidelines for adolescent depression in primary care (GLAD-
PC): I. Identification, assessment, and initial management. Pediatrics. 2007;
120:e1299–312.

64. Zenlea IS, Milliren CE, Mednick L, Rhodes ET. Depression screening in
adolescents in the United States: a national study of ambulatory office-
based practice. Acad Pediatr. 2014;133:e981–92.

65. Horwitz SM, Storfer-Isser A, Kerker BD, Szilagyi M, Garner A, O’Connor KG, et
al. Barriers to the identification and management of psychosocial problems:
changes from 2004 to 2013. Acad Pediatr. 2015;15:613–20.

66. American Academy of Child and Adolescent Psychiatry. Workforce Issues.
https://www.aacap.org/aacap/resources_for_primary_care/Workforce_Issues.
aspx. Accessed 4 Sept 2017.

67. Konrad TR, Ellis AR, Thomas KC, Holzer CE, Morrissey JP. County-level
estimates of need for mental health professionals in the United States.
Psychiatr Serv. 2009;60:1307–14.

68. Ricketts TC. Workforce issues in rural areas: a focus on policy equity. Am J
Public Health. 2005;95:42–8.

69. Braddick F, Carral V, Jenkins R, Jané-Llopis E. Child and adolescent mental
health in Europe: infrastructures, policy and programmes. http://ec.europa.

eu/health/ph_determinants/life_style/mental/docs/camhee_infrastructures.
pdf. Accessed 25 Nov 2017.

70. Knight AM, Vickery ME, Muscal E, Davis AM, Harris JG, Soybilgic A, et
al. Identifying targets for improving mental healthcare for adolescents
with systemic lupus erythematosus: perspectives from pediatric
rheumatology clinicians in the United States and Canada. J Rheumatol.
2016;43:1136–45.

71. Knight A, Vickery M, Muscal E, Davis A, Harris J, Hersh AO, et al. Mental
health care for adolescents with rheumatologic conditions: perspectives
from pediatric behavioral health providers in North America. Arthritis
Rheumatol. 2016;68 Suppl 10 [abstract].

72. Knight AM, Vickery ME, Fiks AG, Barg FK. Barriers and facilitators for mental
healthcare in pediatric lupus and mixed connective tissue disease: a
qualitative study of youth and parent perspectives. Pediatr Rheumatol
Online J. 2015;13:52.

73. The Accreditation Council of Graduate Medical Education. ACGME Program
Requirements for Graduate Medical Education in the Subspecialties of
Pediatrics. http://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/
320S_pediatric_subs_2016.pdf. Accessed 28 Jun 2016.

74. The American Board of Pediatrics. Content Outline, Pediatric Rheumatology:
Subspecialty In-Training, Certification and Maintenance of Certification
(MOC) Examinations. https://www.abp.org/sites/abp/files/pdf/pediatric_
rheumatology_content_outline.pdf. Accessed 28 June 2016.

75. Royal College of Physicians and Surgeons of Canada. Objectives of Training
in the Subspecialty of Adult and Pediatric Rheumatology. http://www.
royalcollege.ca/cs/groups/public/documents/document/mdaw/mdg4/~
edisp/088807.pdf. Accessed 24 Nov 2017.

76. European Union of Medical Specilaists. Training Requirements for the
Specialty of Rheumatology: Euopean Standards of Postgraduate Medical
specialist Training. https://www.uems.eu/__data/assets/pdf_file/0005/44438/
UEMS-2014.21-European-Training-Requirements-Rheumatology-.pdf.
Accessed 24 Nov 2017.

77. American Diabetes Association. Standards of medical care in diabetes – 2017.
Diabetes Care. 2017;40 Suppl 1:1–142.

78. Farraye FA, Melmed GY, Lichtenstein GR, Kane SV. Preventive Care in
Inflammatory Bowel Disease. Am J Gastroenterol. 2017;112:241–58.

79. Beidas RS, Stewart RE, Walsh L, Lucas S, Downey MM, Jackson K, et al. Free,
brief, and validated: standardized instruments for low-resource mental
health settings. Cogn Behav Pract. 2015;22:5–19.

80. American Academy of Pediatrics Inc. Mental Health Screening and
Assessment Tools for Primary Care. In: Addressing Mental Health Concerns
in Primary Care: A Clinician’s Toolkit. https://www.aap.org/en-us/advocacy-
and-policy/aap-health-initiatives/Mental-Health/Documents/MH_ScreeningChart.
pdf. Accessed 8 Aug 2017.

81. Garfunkel LC, Pisani AR, leRoux P, Siegel DM. Educating residents in
behavioral health care and collaboration: comparison of conventional and
integrated training models. Academic Medicine: Journal of the Association
of American Medical Colleges. 2011;86:174–9.

82. McMillan JA, Land M Jr, Leslie LK. Pediatric residency education and the
behavioral and mental health crisis: a call to action. Pediatrics 2017;139:
e20162141.

83. Khazan O. Therapy for everybody. The Atlantic 22 Jun 2017.
84. Boat TF, Land M, Leslie LK, et al. Workforce development to enhance

cognitive, affective and behavioral health of children and youth:
opportunities and barriers in child health care training, perspectives paper.
National Academy of Medicine https://nam.edu/wp-content/uploads/2016/
11/Workforce-Development-to-Enhance-the-Cognitive-Affective-and-
Behavioral-Health-of-Children-and-Youth.pdf. Accessed 7 Sept 2017.

85. Knight AM. Mental health issues in children and teens with lupus. In:
National Resource Center on lupus. Lupus Foundation of America
http://resources.lupus.org/entry/mental-health-in-children. Accessed 8
Aug 2017.

86. Stinson J, Ahola Kohut S, Forgeron P, Amaria K, Bell M, Kaufman M, et al.
The iPeer2Peer program: a pilot randomized controlled trial in adolescents
with juvenile idiopathic arthritis. Pediatr Rheumatol Online J. 2016;14:48.

87. Stinson JN, McGrath PJ, Hodnett ED, Feldman BM, Duffy CM, Huber AM, et
al. An internet-based self-management program with telephone support for
adolescents with arthritis: a pilot randomized controlled trial. J Rheumatol.
2010;37:1944–52.

88. Toupin April K, Cavallo S, Ehrmann Feldman D, Ni A. The associations
among economic hardship, caregiver psychological distress, disease activity,

Davis et al. Pediatric Rheumatology  (2017) 15:85 Page 7 of 8

http://www.aap.org/en-us/professional-resources/practice-support/Periodicity/Periodicity%20Schedule_FINAL.pdf
http://www.aap.org/en-us/professional-resources/practice-support/Periodicity/Periodicity%20Schedule_FINAL.pdf
https://www.aacap.org/aacap/resources_for_primary_care/Workforce_Issues.aspx
https://www.aacap.org/aacap/resources_for_primary_care/Workforce_Issues.aspx
http://ec.europa.eu/health/ph_determinants/life_style/mental/docs/camhee_infrastructures.pdf
http://ec.europa.eu/health/ph_determinants/life_style/mental/docs/camhee_infrastructures.pdf
http://ec.europa.eu/health/ph_determinants/life_style/mental/docs/camhee_infrastructures.pdf
http://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320S_pediatric_subs_2016.pdf
http://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/320S_pediatric_subs_2016.pdf
https://www.abp.org/sites/abp/files/pdf/pediatric_rheumatology_content_outline.pdf
https://www.abp.org/sites/abp/files/pdf/pediatric_rheumatology_content_outline.pdf
http://www.royalcollege.ca/cs/groups/public/documents/document/mdaw/mdg4/~edisp/088807.pdf
http://www.royalcollege.ca/cs/groups/public/documents/document/mdaw/mdg4/~edisp/088807.pdf
http://www.royalcollege.ca/cs/groups/public/documents/document/mdaw/mdg4/~edisp/088807.pdf
https://www.uems.eu/__data/assets/pdf_file/0005/44438/UEMS-2014.21-European-Training-Requirements-Rheumatology-.pdf
https://www.uems.eu/__data/assets/pdf_file/0005/44438/UEMS-2014.21-European-Training-Requirements-Rheumatology-.pdf
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Mental-Health/Documents/MH_ScreeningChart.pdf
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Mental-Health/Documents/MH_ScreeningChart.pdf
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Mental-Health/Documents/MH_ScreeningChart.pdf
https://nam.edu/wp-content/uploads/2016/11/Workforce-Development-to-Enhance-the-Cognitive-Affective-and-Behavioral-Health-of-Children-and-Youth.pdf
https://nam.edu/wp-content/uploads/2016/11/Workforce-Development-to-Enhance-the-Cognitive-Affective-and-Behavioral-Health-of-Children-and-Youth.pdf
https://nam.edu/wp-content/uploads/2016/11/Workforce-Development-to-Enhance-the-Cognitive-Affective-and-Behavioral-Health-of-Children-and-Youth.pdf
http://resources.lupus.org/entry/mental-health-in-children


and health-related quality of life in children with juvenile idiopathic arthritis.
Qual Life Res. 2012;21:1185–91.

89. Seid M, Huang B, Niehaus S, Brunner HI, Lovell DJ. Determinants of heath-
related quality of life in children newly diagnosed with juvenile idiopathic
arthritis. Arthritis Care Res (Hoboken). 2014;66:263–9.

90. Corathers SD, Kichler J, Jones NH, Houchen A, Jolly M, Morwessell N, et al.
Improving depression screening for adolescents with type 1 diabetes.
Pediatrics. 2013;132:e1395–402.

91. Tunnicliffe DJ, Singh-Grewal D, Craig JC, Howell M, Tugwell P, Mackie F, et
al. Healthcare and research priorities of adolescents and young adults with
systemic lupus erythematosus a mixed-methods study. J Rheumatol. 2017;
44:444–51.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Davis et al. Pediatric Rheumatology  (2017) 15:85 Page 8 of 8


	Abstract
	Background
	Burden of mental health disorders in youth with rheumatologic diseases
	Impact of mental health disorders in youth with rheumatologic diseases
	Mental health care gap for youth with rheumatologic diseases
	Value of pediatric rheumatologists for identifying and addressing mental health disorders
	Current state of mental health education for pediatric rheumatologists
	Opportunities for improved mental health education for pediatric rheumatologists
	Additional steps for improved mental health care for youth with rheumatologic diseases
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ Contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

