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Abstract
Objectives: To study prescribing trends for antidepressants in Hawai‘i 
following the FDA black box warning regarding the possible risk of 
suicide in children and adolescents. We also explored relationships 
between changes in prescribing trends and patient and provider 
characteristics. 
Study Design: Analysis of an existing insurance data set of prescrip-Study Design: Analysis of an existing insurance data set of prescrip-Study Design:
tions to children and adolescents within the State of Hawai‘i. 
Study Population: Children and adolescents under 18 years old Study Population: Children and adolescents under 18 years old Study Population:
insured through the largest (>60%) third- party insurance company 
in the state.
Results: Our results showed variations in changes in prescribing Results: Our results showed variations in changes in prescribing Results:
trends for different selective serotonin reuptake inhibitors (SSRIs) fol-
lowing the FDA black box warning. SSRIs with more evidence-based 
research supporting their safety and effi cacy were least affected 
as were those that were less implicated by the FDA analysis of the 
possible link between SSRIs and Suicidality.  Trends were apparent 
for all age groups examined and for both females and males.
Conclusions: Changes in prescribing patterns of psychiatric Conclusions: Changes in prescribing patterns of psychiatric Conclusions:
medications for children and adolescents in Hawai‘i were identifi ed.  
Differing patterns have evolved since 2003 following the series of 
concerns raised regarding SSRIs and suicidality in children and 
adolescents. 

Introduction
In early 2004, the Food and Drug Administration (FDA) asked 
manufacturers of several antidepressants to include a label warn-
ing of possible increased risk of suicidal ideations or behavior, 
particularly at times of treatment initiation or dosage change.1 Later 
in October 2004, the FDA directed manufacturers of all antidepres-
sants to include a warning that antidepressants increased the risk 
of suicidal ideations and behavior in children and adolescents.2,3 

The FDA also decided that all patients receiving these medications 
be given a Medication Guide so that patients would be aware of 
possible risks and necessary precautions. Medication Guides were 
to be distributed by the pharmacist with each new prescription or 
refi ll of antidepressant medications.4 

 The FDA warning has triggered a signifi cant number of concerns 
from the scientifi c and medical community.5-7 The American College 
of Neuropsychopharmacology (ACNP) Task Force on SSRIs and 
Suicidal Behavior in Youth reported that SSRI benefi ts in treating 
adolescent depression exceeded the risks of suicidal thoughts or at-
tempts.8 ACNP’s position was supported by the American Academy 
of Child and Adolescent Psychiatry (AACAP).  AACAP maintained 
that child and adolescent psychiatrists should continue to treat 
depression with all available effective means including the use of 
antidepressants alone, or antidepressants combined with Cognitive 
Behavioral Therapy (CBT) or CBT alone. The combined treatment 
approach was thought of as the most effi cacious.9-12 AACAP reached 
out to the parents of depressed children and adolescents to provide 
education and information to reduce the risk of undesirable treat-
ment outcomes.13
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 This study was undertaken to explore the possible relationship 
between the FDA warning in Hawai‘i and treatment approaches 
specifi cally with focus on SSRIs since MAO inhibitors and other 
antidepressants see little use in this population. The study’s goals 
are:
•  To explore changes in SSRIs prescribing trends in children   
 and adolescents in Hawai‘i, as evidenced by prescriptions 
 being fi lled
• To compare changes in prescribing patterns of SSRIs by 
 specifi c SSRI categories.
• To examine variations in prescribing behavior of SSRIs by 
 provider characteristics
• To examine variations in provider’s prescribing trends by 
 patient age and gender.

Methods
The study is an analysis of existing data on prescriptions for SSRIs 
among children & adolescents obtained from the largest third- party 
insurance company in Hawai‘i. Children and adolescents were 
eligible if under 18 years old and on psychiatric medication during 
the time period 2002-2005. Study variables included:

• Psychiatric medication: The number of antidepressant 
 prescriptions that are fi lled by patients;
• Patient characteristics: age and gender;
• Provider characteristics: psychiatrist provider vs.
 non-psychiatrist provider;
• The category of psychiatric medications the patient was on 

 The study hypothesis was that the FDA directives in 2004 regarding 
use of antidepressants would alter prescribing trends for psychiatric 
medications for depression and anxiety among child & adolescent 
psychiatric patients.
Statistical Analysis: Data were initially analyzed by descriptive 
techniques examining frequencies and cross-tabulations of variables 
of interest. Further analyses included logistic regression to identify 
signifi cant trends. 
Protection of Privacy: Patient data were identifi ed by a coded num-
ber to maintain subject confi dentiality. The study was conducted 
in strict compliance with HIPPA rules & regulations. Because the 
analyses used existing data without patient identifi cation the study 
was granted an exemption from Institutional Review Board (IRB) 
review by the University of Hawai‘i.

Results 
Prescribing patterns were compared by calendar year (2002-2005) 
and within three different age groups: 0-12, 13-15 & 16-18. These 
analyses were followed by evaluating SSRIs prescriptions by gender 
then by type of provider (psychiatrist/ non-psychiatrist provider). 



 Total SSRI prescriptions decreased slightly from 2724 in 2002 to 
2238 in 2005 with variations by specifi c brand (Figure 1). Citalopram 
(Celexa) and paroxetine (Paxil) had statistically signifi cant decreases 
(p-values < 0.001 and odds ratios per year (and 95% confi dence 
intervals) of 0.6 (0.5, 0.6) and 0.5 (0.4, 0.6), respectively); whereas 
fl uoxetine (Prozac) and escitalopram (Lexparo) had statistically 
signifi cant increases (p-values < 0.001 and odds ratios per year (and 
95% confi dence intervals of 1.3 (1.2, 1.4) and 1.5 (1.3, 1.6), respec-
tively). Citalopram use decreased from 21.2% in 2002 to 17.85% in 
2003 to 10.6% in 2004 to 5.9% in 2005. Paroxetine prescriptions 
dropped from 21.4% in 2002 to 9.0% in 2003 to 5.0% in 2004 to 
4.2% in 2005. On the other hand, fl uoxetine prescriptions increased 
gradually as follows: 10.2% in 2002 to 8.9% in 2003 to 17.0% in 
2004 to 19.4% in 2005. Escitalopram prescriptions increased from 
1.1% in 2002 to 12.2% in 2003 to 16.4% in 2004 to 17.2% in 2005. 
The number of Zoloft prescriptions also increased slightly (38.4% 
in 2002 and 48.0% in 2005).
 The percentage of SSRI prescriptions decreased by 35.0% in the 
0-12 age group between 2002 and 2005 as compared to 3.1% for 
the 13-15 age group and 19.4% in the 16-19 age group (Table 1). 
The decreases in citalopram and paroxetine use and the increase 
in fl uoxetine and escitalopram use were observed with all SSRI 
prescriptions and were present within all three age groups. When 
prescriptions by year were stratifi ed by gender both genders also 
showed the same changes observed overall and within age groups 
(Table 2). Differences were also apparent when psychiatrist and 
non-psychiatrist prescribers were compared (Figure 2).  The steady 
climb in fl uoxetine prescriptions by psychiatrists (from 8.5% in 
2002 to 20.0% in 2005) was not observed among non-psychiatrists 
(19.6% of prescriptions in 2002 and 14.6% of prescriptions in 
2005). A consistent increase in long-acting paroxetine prescriptions 
by non-psychiatrists was observed from 0.0% in 2002 to 3.1% in 
2003 to 4.1% in 2004 to 6.5% in 2005. This was not seen among 
psychiatrists (1.6% of prescriptions in 2002 and 0.9% in 2005)

Discussion & Conclusion
Since 2003, a series of concerns have been raised regarding SSRI 
use and suicidality in children and adolescents. These concerns 
have resulted in an FDA black box warning which, given the trends 
in our results, may have impacted providers’ prescribing patterns 
of SSRIs in Hawai‘i. To our knowledge, there has not been any 
previously published data on the changes in prescribing patterns 
to SSRIs in children and adolescents in Hawai‘i. Total patients on 
SSRIs prescriptions decreased from 2003 to 2005. Changes in use 
of specifi c brands were observed in both males and females and 
across different age groups.  There were, however, variations in the 
extent of changes in prescribing trends of different SSRIs follow-
ing the FDA black box warning. SSRIs with more evidence based 
research supporting their safety and effi cacy were least affected, as 
well as those that were less implicated by the FDA analysis on the 
link between SSRIs and suicidality.
 Citalopram use declined over three fold between 2003 (21.2%) 
to 2005 (5.9%). A sharp decrease was also noted in paroxetine pre-
scriptions, which decreased from 21.37% in 2002 to 5.04% in 2005. 
Fluoxetine, an SSRI with more evidence based clinical research sup-
porting its effi cacy and safety in children and adolescents, showed an 
overall increase in use from 10.17% to 19.44%. Sertraline (Zoloft), 
having been approved by the FDA for children and adolescents with having been approved by the FDA for children and adolescents with 
obsessive-compulsive disorder, maintained a high percentage of obsessive-compulsive disorder, maintained a high percentage of 
overall prescriptions and showed an increase in use from 38.47% in overall prescriptions and showed an increase in use from 38.47% in 

2002, to 47.9% in 2005. Escitalopram use also increased gradually 
to 16.71% in 2005. Longer acting preparations carry a higher risk 
of complications due to decreased ability to get the medication out 
of the patient’s system, should a decision be made to discontinue 
the medication. Longer acting preparations were prescribed less. 
Fluoxetine weekly use decreased from 1.51% in 2002 to 0.71% in 
2005. Changes in SSRIs prescribing were apparent in both genders 
and in different age groups. 

Limitations
The insurance data utilized for this study is a fair representation of 
the population in the Hawaiian Islands since it relies on the larg-
est insurer with coverage of about half the population in the state. 
While analysis of insurance data has been helpful in demonstrating 
variations in prescribing patterns with psychiatric medications in 
children and adolescents, one can only note the parallel association 
observed between such changes in prescribing patterns and the 
timing of the FDA black box warning. A direct causal relationship 
cannot be inferred from these analyses. The results, however, sug-
gest a need for further studies of SSRIs, specifi cally for a prospec-
tive survey of providers and patients regarding effects of the FDA 
warning. Additionally, it would be interesting to evaluate changes 
in noninsured population and compare the differences.

Recommendations
Variations in prescribing patterns were noted over time, with the 
use of several SSRIs decreasing signifi cantly. The data suggest that, 
following the FDA black box warning, the use of SSRIs with more 
evidence based research supporting their safety and effi cacy as well 
as SSRIs less implicated by the FDA in association with suicidality 
changed the least. However, SSRIs continued to be frequently pre-
scribed to manage depression in children and adolescents. Possibili-
ties to explore in future research include prospective studies of these 
associations over a longer period of time and in different populations 
as well as changes in type of non-SSRIs antidepressants [bupropion 
(Wellbutrin), mirtazapine (Remeron), venlafaxine (Effexor), and 
duloxetine (Cymbalta)] prescribed and psychotherapy/non-pre-
scription approaches. In addition, other issues that deserve further 
exploration are relationships between type of medication used and 
economic factors including listings in insurance company formular-
ies. Outcomes of treatment in association with type of medication 
used are also needed. Further investigation of the consequences of 
the FDA warning should include studies to increase the evidence 
related to the effi cacy of treatment approaches to this vulnerable 
population. It is very important to conduct more clinical research 
studies in child and adolescent psychiatry related to management 
of depression, both pharmacologic and psychotherapeutic, with the 
goal of developing evidence-based “best practices” that contribute 
to the well-being of this population. 
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Figure 1.— Percent of serotonin reuptake inhibitor prescriptions by 
specifi c brand and by calendar year.

Figure 2.— Percent of serotonin reuptake inhibitor prescriptions by specifi c brand 
and by calendar year and by psychiatrist or non-psychiatrist prescriber.

Table 1.— Number and percentage of selective serotonin reuptake inhibitor (SSRI) prescriptions by 
prescription year and by age group.

Table 2.— Number and percentage of selective serotonin reuptake inhibitor (SSRI)  prescriptions by 
gender.
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Name in the original submission Brand Name Chemical name

Celexa Citalopram

Lexapro Escitalopram

Luvox Fluvoxamine

Paxil Paroxetine

Paxil CR Paroxetine CR

Prozac Fluoxetine

Prozac Weekly or Prozac W Fluoxetine Weekly or Fluoxetine W

Zoloft Sertraline




