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and treatment of comorbid depressive 
disorders in children and adolescents 
diagnosed with sickle cell disease.

Method: A retrospective cohort design 
evaluating South Carolina Medicaid medical 
and pharmacy claims between January 1, 1996, 
and December 31, 2006, was employed to 
identify 2,194 children and adolescents aged 17 
years and younger diagnosed with sickle cell 
disease. Cohorts diagnosed with and without 
comorbid unipolar depressive disorders (using 
DSM-IV-TR criteria) were then compared.

Results: Forty-six percent of the sickle cell 
disease cohort was diagnosed with a depressive 
disorder (n = 1,017), either dysthymia (90%) or 
major depressive disorder (10%). Dysthymia 
was diagnosed at approximately 9 years of age, 
whereas major depressive disorder was diagnosed 
at approximately 14 years of age. Compared with 
the controls, the sickle cell disease cohort with 
depression had more acute vaso-occlusive pain and 
acute chest syndrome visits per year, developed 
more complications with related organ damage, 
and incurred significantly higher outpatient, acute 
(emergency + inpatient), and total sickle cell disease 
care costs. The depression cohort was primarily 
treated with selective serotonin reuptake inhibitors 
(SSRIs; 12%) or serotonin-norepinephrine reuptake 
inhibitors (SNRIs; 10%) for approximately 9 
months. Although alleviating the comorbid 
depression might positively affect their sickle cell 
disease pain, over 80% of the patients received 
no antidepressant medications, and many of 
the prescribed SSRIs and SNRIs have previously 
shown no impact on relieving chronic pain.

Conclusions: Comorbid depression in sickle 
cell disease is associated with adverse course and 
outcomes. These findings underscore the need for 
earlier and more aggressive treatment of comorbid 
depression by primary care or psychiatric 
providers in order to reduce the chronic, severe 
pain-depression burden on these patients.
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Medical advances in the treatment of sickle 
cell disease (SCD) have transformed it from 

a condition associated with very early morbidity 
and mortality into a life-long, chronic condition.1 
Erythrocytes in children with SCD become deoxygenated, 
dehydrated, and crescent shaped and tend to aggregate 
or stick to blood vessel walls, thereby blocking blood 
flow within limbs and organs and causing recurring, 
acute vaso-occlusive pain episodes. The recurring 
nature of these acute vaso-occlusive pain episodes 
is recognized as a chronic pain condition.1,2

Children with chronic, severe pain conditions such as 
SCD commonly experience difficulties with depression 
and anxiety, which are associated with adverse course 
and outcomes for the SCD illness such as increased daily 
vaso-occlusive pain, increased opioid use, longer hospital 
lengths of stay or increased use of acute services, increased 
complications, inappropriate pain coping strategies, 
poorer physical function, reduced quality of life, 
adolescent substance abuse, and dependence on opioid 
analgesics as adults.1,3–10 As a consequence of chronic 
hemolysis and vaso-occlusion, physical limitations may 
result from delayed growth and development, eg, lower 
body weight, shorter stature, cognitive impairment/
delays secondary to frequent seizures or stroke and 
missed school days, frequent fatigue, and delayed 
puberty.11 By adolescence, these complications and the 
associated feelings of inadequacy in dealing with daily and 
frequently acute pain episodes are associated with lower 
self-esteem, social isolation, poor school performance, 
and hopelessness.12,13 Rates of successful suicides are 
relatively high among the chronically ill compared to 
other populations, but may be reduced with treatment.14

Comorbid depression in children and adolescents 
with chronic pain conditions is frequently undiagnosed 
or misdiagnosed by caregivers and may go untreated 
until the loss of routine ability and function results.15 
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Clinical Points

Comorbid depression in sickle cell disease is associated with a more severe course and ◆◆
outcomes.

Earlier and more aggressive treatment of comorbid depression or depressive symptoms ◆◆
is needed to reduce the severe pain-depression burden on these young patients.

Additional incentives for increasingly effective clinical use of antidepressant treatments ◆◆
in young patients affected by chronic pain and depression conditions need to be provided 
and investigated.

Previous studies suggest that black adults with SCD 
report higher levels of diagnosed depression (26%) 
or depressive symptoms as measured by symptom 
scales (32%–38%) than do the US general population 
(9.5%)16,17 or the black population without SCD.18,19 
Small studies in adolescents with SCD have also 
reported significant problems in social relationships, 
isolation, and school failure, with 29% meeting the 
criteria for depression based on symptom scales.1

Treatment of depression with antidepressants and 
therapeutic interventions is needed to improve the 
quality of life and the disease course in patients with 
SCD.18 However, in 1 study only one-third of patients 
with SCD reported receiving treatment from a mental 
health professional.14 Antidepressants often form the 
cornerstone of treatment in affected individuals. As newer, 
safer, and easier-to-use agents have been developed and 
marketed, prescribing practices have shifted from tricyclic 
antidepressants toward selective serotonin reuptake 
inhibitors (SSRIs), serotonin-norepinephrine reuptake 
inhibitors (SNRIs), and heterocyclic second-generation 
agents.20 Utilization of psychological interventions 
including patient education, cognitive-behavioral therapy, 
and special educational support to help improve the 
quality of life of these patients is recommended but is 
not always available to patients and their families.5

The high prevalence of and hazards posed by 
depressive symptoms or disorders in SCD populations 
provide the impetus for carefully examining the 
prevalence and treatment of unipolar depressive 
disorders, ie, major depressive and dysthymic disorders, 
and exploring their association with vaso-occlusive 
pain episodes and other complications of SCD in a 
predominantly black pediatric population covered by 
Medicaid. Our main hypotheses were that depressive 
disorders are more common in pediatric SCD than 
previously recognized and that the high correlation 
between severe, chronic pain conditions and depression 
needs to be considered by pediatric and psychiatric 
providers when prescribing an antidepressant treatment 
regimen that will effectively relieve both conditions, 
even in children under the age of 12 years.

METHOD

Claims data for South Carolina’s Medicaid program 
were obtained through the state’s Office of Research 
and Statistics. Each Medicaid medical claim identifies 
a service encounter and gives the date of service and 
the International Classification of Diseases (ICD), Ninth 
Revision Clinical Modification diagnosis codes related 
to that visit (visit file). Pharmacy claims identified the 
medication dispensed and the date the prescription was 
filled (pharmacy file). A separate data file regarding 
eligibility was used to summarize the demographics 
for each patient (person file). The databases are 
frequently updated prior to being made available for 
analysis. This study was approved by the University of 
South Carolina Institutional Review Board, Columbia, 
as exempt from human subject research guidelines 
under 45 Code of Federal Regulations part 46.

Medical and pharmacy claims for the calendar 
years January 1, 1996, through December 31, 2006, 
were used to identify a cohort of child and adolescent 
patients (aged 17 years and under) enrolled in and 
eligible for Medicaid for a minimum of 9 months 
in each calendar year included in this analysis who 
had a service encounter with a diagnosis of SCD 
(thalassemia and sickle cell trait were not included). 
This process resulted in the identification of 2,194 SCD 
patients who were further analyzed to identify those 
with depression (DSM-IV-TR codes major depressive 
disorder single and recurring episodes: 296.2 and 296.3 
and dysthymic disorder: 300.4; n = 1,017; 46.4%).

Analyses
To address research questions regarding the prevalence 

and treatment of depression, anxiety, and any other 
psychiatric conditions (attention-deficit/hyperactivity 
disorder [ADHD], adjustment disorder, conduct disorder, 
substance use disorder) among children and adolescents 
diagnosed with SCD, descriptive statistics were compiled 
for these diagnoses from the visits file. Primary or 
secondary diagnosis codes for sickle cell vaso-occlusive 
pain crises, acute chest syndrome, or pneumonia; 
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percentage of SCD services received from a specialty 
clinic for SCD; and SCD complications (cardiovascular, 
hepatic, renal, spleen, pulmonary, cerebrovascular 
events [ie, stroke and seizures], and bone necrosis) were 
also compiled for these diagnoses from the visits file. 
Prescriptions for hydroxyurea and prophylactic penicillin 
were coded from the pharmacy file. Procedure codes for 
adenotonsillectomy surgery and blood transfusions were 
obtained from the visits file. The number of outpatient 
and acute services (emergency visits + hospital days) 
associated with depression/anxiety or SCD treatment 
was aggregated for the depression and control cases.

Descriptive statistics were compiled for prescribed 
antidepressant and analgesic medications, and these 
medications were grouped together (categorized) 
for the multivariate analyses. Antidepressants were 
categorized as SSRIs for citalopram, escitalopram, 
fluoxetine, fluvoxamine, paroxetine, and sertraline 
or SNRIs/heterocyclics for bupropion, duloxetine, 
maprotiline, mirtazapine, nefazodone, trazodone, 
or venlafaxine. Opioid analgesics were coded in the 
analyses as weak opioids (eg, codeine, hydrocodone) 
or stronger opioids (eg, morphine, oxycodone).

To summarize the individual risk factors, SCD 
interventions, and complications that predict being 
in the depression group or not, a logistic regression 
was performed using race, gender, vaso-occlusive pain 
visits per year, acute chest syndrome visits per year, 
receipt of prophylactic penicillin, adenotonsillectomy, 
receipt of hydroxyurea, blood transfusions per year, 
percent of SCD care received from a specialty clinic, 
and the number of organ system–specific complications 
involved (categorized as ≤ 1 or ≥ 2 systems) as 
the independent variables. Odds ratios and 95% 
confidence intervals are reported for these results.

To examine the impact of depression and its treatment 
over time on different facets of the SCD illness (ie, the 
change in frequency of vaso-occlusive pain or acute 
chest syndrome/pneumonia visits and in outpatient, 
acute, and total costs), a series of negative binomial 
regression models (for non–normally distributed count 
data; PROC GENMOD facility in SAS version 9.1, SAS 
Institute Inc, Cary, North Carolina) were employed to 
calculate a ratio of the log rate of each type of visit or 
cost per time period that the patient was covered in the 
Medicaid data set.21,22 Receipt of blood transfusions, 
prophylactic penicillin, or hydroxyurea (dichotomously 
coded as yes/no) and the percentage of SCD services 
received from a specialty clinic for SCD were used as 
covariates to represent interventions or type of care 
that might also explain differences in service costs. 
The resulting model estimates were converted into 
rate ratios (RRs) and 95% confidence intervals, and P 
values are used to report statistical significance using 
2-tailed tests and α ≤ .05 for statistical significance.

RESULTS

Clinical Characteristics of Patients
The patients with SCD who were diagnosed with 

depression and the controls (SCD only) are described in 
Table 1. Both the depression and control cohorts were 
predominantly male (52%) and approximately 5 years 
old when their first SCD diagnosis was documented 
under Medicaid coverage; 59% were black and 41% 
were of mixed-other race, which included Hispanic, 
Middle Eastern, Asian Indian, or mixed ancestry. The 
cohorts were enrolled in Medicaid a mean of 6–8 years. 

Of those diagnosed with depression, 90% had 
dysthymic disorder (n = 914), and the remaining 10% 
were diagnosed as having major depressive disorder 
(n = 102). The mean age at onset or documented 
dysthymia diagnosis was 9.2 years of age (SD = 4.1) 
compared to the mean age of a major depressive 
disorder diagnosis of 14.2 years (SD = 5.0). Besides 
depression, small numbers of these pediatric patients 
with SCD were also diagnosed with anxiety (n = 121, 
5.5%), conduct disorder (n = 82, 3.7%), ADHD (n = 232, 
10.6%), or a substance use disorder (n = 105, 4.8%).

The depression and control groups were compared on 
numerous aspects of their SCD and psychiatric conditions 
(Table 1). Fourteen percent of the depression cohort and 
6.5% of the control cohort had 4 to 6 vaso-occlusive pain 
episodes during the first year of SCD service (the highest 
severity indicator) (Table 1). Thirteen percent of those 
diagnosed with depression were cared for by specialty 
clinics in South Carolina, whereas 14% of those without 
depression received this care. A higher percentage of the 
depression cohort also had diagnosed comorbid anxiety, 
conduct disorder, ADHD, and substance abuse than 
did the controls. For vaso-occlusive pain management, 
significantly more patients with depression were treated 
with nonsteroidal anti-inflammatory drugs (NSAIDs; 39% 
vs 29%) and both weak (76% vs 60%) and strong opioids 
(29% vs 17%) compared to those without depression.

Differences in SCD clinical features between the 
depression and nondepression cohorts are summarized 
in Table 2. Those diagnosed with depression were 
more likely to have vaso-occlusive pain (OR = 1.06; 
95% CI, 1.03–1.08) and acute chest syndrome visits 
in a given year (OR = 1.32; 95% CI, 1.11–1.59), to 
receive prophylactic penicillin (OR = 2.07; 95% CI, 
1.52–2.81) and adenotonsillectomy (OR = 1.43; 
95% CI, 1.09–1.88), and to develop 2 or more SCD 
complications with related organ damage (OR = 3.62; 
95% CI, 1.70–7.74) than those who were not depressed.

Pharmacologic treatment for their diagnosed 
depression consisted mainly of SSRIs (n = 122, 12%), 
SNRI/heterocyclics (n = 111, 10.9%), and tricyclic 
antidepressants (n = 2, 0.2%); 41 patients were treated 
sequentially with both SSRI and SNRI/heterocyclic 
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agents. Of those diagnosed with depression, 81% (n = 825) 
received no antidepressant treatment during the mean 
of 8 years they were covered by Medicaid. The mean 
number of days covered by prescription fills/refills in 
the pharmacy file for each type of antidepressant was 
291 days (SD = 473) for SSRIs, 300 days (SD = 423) for 
SNRI/heterocyclic agents, and 165 days (SD = 106) for 
tricyclic antidepressants. Within these broader categories, 
the majority of patients treated with SSRIs were taking 
citalopram 20 mg, escitalopram 10 mg, paroxetine 10 
or 20 mg, fluoxetine 20 mg, or sertraline 50 mg. Those 
prescribed SNRI/heterocyclic agents were mainly taking 
venlafaxine 75 mg, mirtazapine 15 mg, bupropion 150 
mg, or duloxetine 60 mg. The percentage of patients 
prescribed antidepressant medication did not differ 
significantly for those receiving any SCD specialty clinic 
services (n = 145, 15.6%) or receiving only primary care 
services (n = 165, 13.1%). The Medicaid pharmacy file 

Table 2. Logistic Regression Comparing Depression  
and Control Cohorts on Sickle Cell Disease (SCD) Symptoms  
and Interventions

Predictor
Depression Cohort, 
Odds Ratio (95% CI)

Race: mixed-other 1.41 (1.18–1.69)**
Sex: male Not significant
Vaso-occlusive pain visits per year 1.06 (1.03–1.08)***
Acute chest syndrome visits per year 1.32 (1.11–1.59)**
Prophylactic penicillin 2.07 (1.52–2.81)***
Adenotonsillectomy 1.43 (1.09–1.88)*
Hydroxyurea Not significant
Blood transfusions per year Not significant
Percent receiving specialty care Not significant
>2 SCD complications with related organ damage 3.62 (1.70–7.74)**
*Significant at P = .01. 
**Significant at P ≤ .001. 
***Significant at P < .0001.

Table 1. Descriptive Comparison of the Depression and Control Sickle Cell Disease 
(SCD) Cohorts

Independent Variable

Depression 
Cohort 

(n = 1,017)

Control 
Cohort 

(n = 1,177)
P 

Value
Ethnicity, n (%)

Black 569 (55.9) 736 (62.5) .002
Mixed-othera 448 (44.1) 441 (37.5)

Sex, n (%)
Female 487 (47.9) 554 (47.1) .70
Male 530 (52.1) 623 (52.9)

Age at SCD diagnosis as documented by Medicaid, mean (SD), y 5.5 (5.4) 5.9 (5.3) .02
Enrolled in Medicaid, mean (SD), y 7.9 (2.8) 6.6 (3.2) < .0001
Percent receiving care at a specialty clinic, mean (SD) 12.7 (14.1) 14.3 (15.8) .009
Baseline vaso-occlusive pain severity, n (%) 146 (14.4) 76 (6.5) < .0001
SCD treatments

Hydroxyurea, n (%) 136 (13.4) 73 (6.2) < .0001
Blood transfusions per year, mean (SD) 0.16 (0.80) 0.09 (0.68) < .0001
Total vaso-occlusive pain visits, mean (SD) 45.0 (119.0) 11.2 (25.1) < .0001
Total acute chest syndrome visits, mean (SD) 5.7 (15.4) 1.5 (3.7) < .0001

SCD pain or depression management, n (%)
Prescribed antidepressants 186 (18.3) 24 (2.0) < .0001
Prescribed nonsteroidal anti-inflammatory drugs 399 (39.2) 341 (29.0) < .0001
Prescribed weak opioids 771 (75.8) 706 (60.0) < .0001
Prescribed strong opioids 298 (29.3) 196 (16.7) < .0001

SCD complications, n (%)
Cardiovascular (any) 198 (19.5) 125 (10.6) .003
Hepatic (any) 220 (21.6) 115 (9.8) < .0001
Renal (any) 180 (17.7) 117 (9.9) < .0001
Pulmonary (any) 41 (4.0) 21 (1.8) .002
Stroke 60 (5.9) 38 (3.2) .003
Seizures 161 (15.8) 95 (8.1) < .0001
Bone necrosis 72 (7.1) 45 (3.8) .0007

Comorbid psychiatric conditions, n (%)
Anxiety 89 (8.8) 32 (2.7) < .0001
Adjustment disorder 79 (7.8) 39 (3.3) < .0001
Conduct disorder 56 (5.5) 26 (2.2) < .0001
Attention-deficit/hyperactivity disorder 126 (12.4) 106 (9.0) .01
Substance disorder 84 (8.3) 21 (1.8) < .0001

Adjusted least squares costs of SCD care, mean US$
Outpatient service costs 1,374 874 < .0001
Acute service (emergency + inpatient) costs 4,255 2,442 < .0001
Total service costs 6,502 3,933 < .0001

aHispanic, Middle Eastern, Asian Indian, or mixed race.
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does not allow for the calculation of the prescribed daily 
dose, nor can we distinguish whether the antidepressant 
was prescribed by a psychiatrist or a pediatrician/
primary care provider. No data are available on 
nonmedication treatments for depression in the visits file.

Service costs for SCD care were also associated with 
the presence of comorbid depression, with significantly 
higher outpatient, acute (emergency + inpatient), and 
total SCD service costs for those in the depression group 
(Table 1). Receipt of hydroxyurea, SCD specialty care, or 
blood transfusions and having 2 or more complications 
indicating organ damage were associated with higher acute, 
outpatient, and total SCD care costs but were controlled 
for in estimating the independent effect of a depression 
diagnosis on service utilization/care costs (Table 3).

DISCUSSION

The prevalence of diagnosed depression in this 
pediatric cohort (46%) was higher than previously 
reported in either adult or adolescent samples using 
depression rating scales (26% and 29%, respectively). 16,17 
The sociodemographic strata served by Medicaid, ie, those 
living at the poverty level in predominantly rural or small 
urban areas, could be a contributing factor in the higher 
rates of depression observed in our cohort compared to 
previous studies, which normally serve urban, clinic-based 
patients. Not only were a higher percentage of children 
diagnosed with a depressive disorder than might be 
expected from previous reports, but also the age at onset 
was younger among these patients with SCD. Dysthymic 
disorder was diagnosed in 914 younger patients (mean 
age of 9 years), whereas major depressive disorder was 
diagnosed in 102 adolescents (mean age of 14 years).

Furthermore, every clinical severity indicator employed 
in this study underscores the fact that when compared 
to individuals without depression, pediatric patients 
with SCD with depression experienced more severe SCD 
symptoms (ie, more vaso-occlusive pain visits, acute 
chest syndrome/pneumonia visits), were prescribed 

more hydroxyurea and blood transfusions, and had 
more cardiovascular, hepatic, renal, and pulmonary 
complications. By definition, these clinical “severity” 
and “disability” levels are higher than pediatric cases 
of depression that are not complicated by severe pain, 
regardless of whether a major depressive episode is 
diagnosed. The extent of SCD and depression severity 
and disability in this young cohort deserves further 
study as does the development of new approaches 
to treating both of these comorbid conditions.

Over 80% of those children and adolescents diagnosed 
with a unipolar depressive disorder were prescribed 
no antidepressant medication, but were significantly 
more likely to be prescribed opioid analgesics. Patients 
prescribed SSRIs or SNRIs were treated for approximately 
9 months. We were unable to determine from this 
administrative data set whether the low rate of treatment 
of these depressive disorders is due to a lack of approved 
clinical guidelines for using antidepressants in children 
and adolescents, a lingering concern about safety 
issues associated with antidepressant treatment (eg, 
suicidality), underdiagnosis of psychiatric conditions, 
or a reluctance of the patient/family to accept treatment 
with “psychiatric” medications. However, considering the 
cumulative burden that severe chronic pain and comorbid 
depression place on these children and their families, 
it seems prudent to reassess long-term treatment and 
management protocols in order to reduce this burden.12,13

Many patients with chronic pain are depressed, and 
alleviating the depression has a salutary effect on the 
pain. Since we have previously demonstrated that the 
combination of antidepressants and stronger opioids 
is significantly associated with fewer acute vaso-
occlusive pain visits,23 further exploration of the use of 
antidepressants in conjunction with opioid treatments for 
management of pain and depression seems warranted. 
Several antidepressants have been proven to be efficacious 
in the management of disparate pain disorders, including 
the tricyclic antidepressants (particularly amitriptyline, 
doxepin, and imipramine) as well as venlafaxine, 

Table 3. Negative Binomial Regressions Comparing Depression and Control Groups on Care Costs Over Time 
Indicators (N = 2,194)

Source
Outpatient Care Costs, 

Rate Ratio (95% CI)
Acute Care Costs,  

Rate Ratio (95% CI)
Total Care Costs,  

Rate Ratio (95% CI)
Depression 1.57 (1.46–1.70** 1.74 (1.53–1.99)** 1.65 (1.51–1.81)**
Race 1.19 (1.10–1.28)** 1.12 1.14 (1.04–1.26)*
Sex 0.95 1.00 0.98
Adenotonsillectomy 1.38 (1.23–1.55)** 0.75 (0.62–0.93)* 1.01
Prophylactic penicillin 1.08 0.91 0.93
Hydroxyurea 1.68 (1.47–1.92)** 2.44 (1.94–3.06)** 2.16 (1.84–2.53)**
Blood transfusions per year 1.24 (1.17–1.32)** 1.20 (1.07–1.34)* 1.30 (1.20–1.41)**
Percent receiving specialty care 1.13 (1.09–1.16)** 1.34 (1.27–1.43)** 1.27 (1.22–1.32)**
≥ 2 SCD complications with related organ damage 1.94 (1.56–2.43)** 3.12 (2.13–4.56)** 2.80 (2.15–3.64)**
*Significant at P < .01.
**Significant at P < .0001.
Abbreviation: SCD = sickle cell disease. 
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bupropion, and duloxetine.24–30 SSRIs appear to be much 
less effective in managing chronic pain conditions.24 Few 
of the antidepressants found to be effective in previous 
adult studies for pain and approved for use in children 
6–18 years of age are being used with these children.

Most of the commonly used SSRI and SNRI/
heterocyclic antidepressant medications have uncommon, 
but potentially important, hematologic side effects. These 
include increased risk of a bleeding complication or 
bruising, especially with the concomitant use of aspirin 
or NSAIDs, leukocytosis, leucopenia, thrombocytopenia, 
or anemia.3 Moreover, tricyclic antidepressants may 
potentiate the adverse effects of opioids,1 and patients 
prescribed hydroxyurea are also at increased risk of 
developing thrombocytopenia.31 SSRI and SNRI/
heterocyclic antidepressant medications must be labeled 
for potential suicidality and other safety issues in 
patients less than 18 years of age. However, our previous 
investigations of the adverse events associated with the 
prescription of these antidepressants for a mean of 6 
months of active treatment in children and adolescents 
served through Medicaid pointed to an elevated risk of 
developing only obesity/excessive weight gain, type 2 
diabetes mellitus, and dyslipidemia, with no increase in 
the death rates.32 As therapeutic doses of antidepressants 
used for the treatment of pain are frequently lower 
than for treatment of major depressive disorder, the 
adverse event profiles for children and adolescents with 
SCD treated with antidepressant agents for comorbid 
pain and depression may be more manageable. When 
evaluating the overall benefit-risk ratio of antidepressants 
in children and adolescents with SCD with severe pain 
and comorbid depression, the primary care practitioner 
should carefully consider both the effectiveness and 
relative safety of these agents, while realizing that none 
of these agents is US Food and Drug Administration–
approved for use in children and adolescents.

This study has some major strengths. First, the SCD 
cohort represents a large, heterogeneous group of children 
and adolescents. Second, the long-term observational 
study design provides additional information regarding 
important clinical correlates and their impact on 
pediatric SCD. Third, there is sufficient power in the 
SCD cohort to detect low-incidence complications and 
treatments. Finally, previous studies have found that 
although Medicaid databases provide much less detailed 
information on individuals than a structured research 
interview, the physician diagnoses and utilization data 
are more reliable than client or family self-reports, and 
the administrative data correspond to clinical medical 
record reviews in 75%–95% of the cases examined.33–36

Notwithstanding the strength of our analyses, these 
results also need to be interpreted with several limitations 
in mind. First, the data were not gathered using a 
prospective, controlled design. Second, structured clinical 

research interviews were not employed to confirm any 
of the assigned medical disorders. Third, these results 
primarily report associations and, as a result, directions 
of causality cannot be inferred. Fourth, there is no way 
to estimate how representative this Medicaid cohort is in 
relation to those in other states and service systems. Fifth, 
children and adolescents with SCD who dropped out of 
treatment or were periodically ineligible for Medicaid 
coverage are not represented in this data set, and their 
outcomes may differ from those patients who remained in 
Medicaid over time. Finally, no clinical data were available 
on these children prior to their Medicaid coverage.

In conclusion, comorbid depressive disorders appear 
to be undertreated with antidepressants by primary 
and specialty care providers serving patients with SCD, 
both in terms of the number of patients prescribed 
antidepressants and the use of antidepressants, which 
have demonstrated efficacy for adjuvant pain relief. 
Undertreatment of comorbid depression and SCD pain 
may be a “perpetuating factor” for recurring, severe 
vaso-occlusive pain episodes, worse illness course, higher 
medical costs, poor coping/adjustment to SCD symptoms, 
substance abuse to self-medicate vaso-occlusive pain 
symptoms, or addiction-like (ie, “drug-seeking”) 
behavior/inappropriate use of opioids in adolescence and 
adulthood.37,38 These results buttress recommendations 
for increased assessment and surveillance of depressive 
symptoms and episodes in individuals with SCD and 
provide additional incentives for exploring increasingly 
effective clinical use of antidepressant treatment 
strategies in young patients affected by chronic pain 
and depression conditions. Optimal treatment of 
depression in SCD populations by multidisciplinary 
providers also holds promise for improving medical 
outcomes and reducing care costs to Medicaid.
Drug names: bupropion (Wellbutrin, Aplenzin, and others), citalopram 
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and others), fluvoxamine (Luvox and others), hydrocodone (Vicodin, 
Zydone, and others), imipramine (Tofranil and others), mirtazapine 
(Remeron and others), morphine (Apokyn, Kadian, and others), 
oxycodone (OxyContin, Roxicodone, and others), paroxetine (Paxil, 
Pexeva, and others), sertraline (Zoloft and others), trazodone (Oleptro 
and others), venlafaxine (Effexor and others).
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