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Abstract
Objective—To characterize clonidine utilization trends among children.

Design/Methods—Serial cross-sectional analysis of Michigan Medicaid claims data for
children aged 6 to 18 years. The authors identified children with ≥1 clonidine prescription; the
authors examined their ICD-9 diagnoses categorized as simple and complex attention deficit
hyperactivity disorder (ADHD), non-ADHD mental health disorder, hypertension, or others. Also
identified were child demographics and prescribing physician specialty.

Results—From 2003 to 2008, the proportion of children receiving clonidine prescription nearly
doubled in all demographics. Across years, the majority of clonidine prescription was for simple
and complex ADHD and other mental health disorders. Leading prescribers were psychiatrists
followed by general pediatricians and adult primary care physicians.

Conclusions—Clonidine was used extensively to treat simple and complex ADHD in children
although FDA approval for this indication did not occur until 2010. Further study is warranted to
better understand clinical outcomes and costs associated with clonidine use for the treatment of
children with ADHD.
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Introduction
Clonidine is an antihypertensive drug, FDA approved since 1974, to treat hypertension
(HTN) in both children and adults.1,2 Clonidine was initially a popular drug choice for the
treatment of HTN since it was not associated with common side effects seen in other
antihypertensive drugs, such as postural and exercise-induced hypotension.1 However,
unfavorable side effects—particularly those associated with sudden discontinuation of
clonidine, such as rebound HTN and sympathetic overdrive—have resulted in cardiac
arrhythmias, hypertensive encephalopathy, and death.1,3 Additionally, complex drug
interactions have been demonstrated between clonidine and various other drugs; for
example, tricyclic antidepressants block the hypotensive effect of clonidine, but diuretics
may enhance clonidine’s hypotensive effect.1,3 Thus, clonidine is not a first-line
antihypertensive drug for the treatment of HTN in children.

As with any medication, clonidine can be prescribed “off-label” by physicians for conditions
other than its FDA-approved indication of HTN. It is believed that clonidine is used “off-
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label” to treat non-FDA-approved conditions including neuropathic pain, narcotic
withdrawal, sleep disorders,4 and attention deficit hyperactivity disorder (ADHD) in
children.5 Previous studies have also shown increasing use of stimulant and nonstimulant
medications to treat ADHD in children.6–8

In October 2010, clonidine was approved by the FDA for the treatment of ADHD in
children as monotherapy or as adjunctive therapy to traditional stimulant medications. 9

Little is known about clonidine use in children prior to the expanded approval. The purpose
of this study was to describe clonidine utilization trends among children over a multiyear
period.

Methods
Study Design

We conducted a serial, cross-sectional analysis using Michigan Medicaid outpatient claims
and pharmacy data for children between 6 and 18 years of age, enrolled during 2003–2008,
and who had at least 1 prescription claim for clonidine (brand name and generic options) for
each study year. This study was approved by the institutional review board of University of
Michigan Medical School.

Study Population
The sampling frame was children 6 to 18 years of age on 1 January of each study year
(2003–2008) who were eligible for Michigan Medicaid. We included both fee for- service
and managed care Medicaid coverage and included those with dual Title V eligibility. We
excluded children with <11 months of Medicaid coverage and those with other insurance
coverage for each study year.

Variable of Interest
We identified children with ≥1 prescription for clonidine (brand name and generic options)
for each study year using pharmacy claims that included National Drug Codes and
prescriber identifiers. Companion data files were used to link prescriber identification
numbers with physician specialty data. Since multiple physicians could have prescribed
clonidine for each child in our sample, we considered the first prescriber of clonidine for
each child for each year as the prescribing physician.

Independent Variables
Demographic variables included age on 1 January of each study year categorized as children
(6–11 years) versus adolescents (12–18 years); race categorized as White, Black, Hispanic,
and other/unknown; and gender. Physician specialty was categorized as adult primary care
physicians (PCP; family physicians, general practitioners, internists, medicine-pediatrics),
pediatric PCPs (general pediatricians), psychiatrists, neurologists, behavior and development
specialists, other subspecialists (both adult and pediatric subspecialties including but not
limited to cardiology, nephrology, emergency medicine, pain medicine), and unknown.

For each child, we examined and categorized all claims with International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes for each study year as
simple ADHD (ADHD only), complex ADHD (ADHD and another mental health diagnoses
without HTN), non-ADHD mental health (mental health diagnoses without ADHD or HTN),
any HTN (HTN diagnoses with or without ADHD or another mental health diagnoses), and
other. We chose to combine HTN diagnoses with or without ADHD or another mental
health diagnoses because of small numbers.
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For the subset of children who received at least 1 clonidine prescription and had a ICD-9-
CM diagnosis of ADHD (simple or complex), we examined their pharmacy claims for
stimulant (short acting and long acting) and nonstimulant medications recommended and
used in the treatment of ADHD for each year.10,11 Because the majority of children
continued on the same ADHD medication for the duration of the year, we classified children
based on the first ADHD prescription filled per year. We considered children who filled
more than 1 ADHD medication type on the same date (eg, short-acting stimulant + long-
acting stimulant), to have received combination ADHD medication. We also examined the
specialty of the prescribing physician of the first ADHD medication and compared with the
clonidine prescriber for specialty concordance.

Statistical Analysis
Descriptive analyses included simple counts and proportions. We used χ2 tests to assess
associations between receipt of clonidine prescription and demographic characteristics and
ICD-9 diagnoses and demographic characteristics.

For the subset of children who received clonidine prescription and had ADHD (simple or
complex), we tested the association between ADHD medication categories and diagnoses. P
values ≤.05 were considered statistically significant. All analyses were performed using SAS
version 9.2 (SAS Institute Inc, Cary, NC).

Results
Study Sample Characteristics

From 2003 to 2008, the proportion of children receiving clonidine prescription nearly
doubled in all demographic characteristics, with the largest proportional increases seen in
adolescents (12–18 years) and Hispanics (Table 1). Across years, boys were more likely to
receive clonidine prescription than girls; children (6–11 years) were more likely to receive
clonidine prescription than adolescents (12–18 years); Whites were more likely to receive
clonidine prescription than non-Whites (P < .0001).

Children With Clonidine Prescription by ICD-9 Diagnoses per Year
Across years, the majority of clonidine was prescribed for the treatment of complex ADHD,
simple ADHD, and non-ADHD mental health disorders; clonidine was rarely prescribed for
the treatment of HTN (Figure 1). From 2003 to 2008, an increasing proportion of clonidine
prescription was for the treatment of complex ADHD. In contrast, the proportion of
clonidine prescription for the treatment of simple ADHD and HTN stayed constant, whereas
the proportion of clonidine prescription for the treatment of non-ADHD mental health and
other conditions decreased across years (Figure 1).

Demographic Characteristics Associated With ICD-9 Diagnoses Among Children With
Clonidine Prescription

Among children with clonidine prescription, boys were significantly more likely to have
complex ADHD and less likely to have non-ADHD mental health disorders compared with
girls during each study year (2008 data presented in Table 2). A higher proportion of
children (6–11 years old) compared with adolescents (12–18 years old) had simple or
complex ADHD during each study year (2008 data presented in Table 2). In contrast, more
adolescents had non-ADHD mental health disorders and HTN compared with children
during each study year (2008 data presented in Table 2).

Among those with clonidine prescription, a higher proportion of Whites and subjects from
other/unknown race had complex ADHD compared with Blacks during each study year
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(2008 data presented in Table 2). Across years, Blacks had a greater proportion of clonidine
prescription given for non-ADHD mental health disorders and HTN compared with Whites
(2008 data presented in Table 2).

Children With Clonidine Prescription by First Prescribing Physician Specialty per Year
Across years, leading prescribers of clonidine prescription were psychiatrists followed by
pediatric PCPs and adult PCPs (Figure 2). Neurologists, behavior and development
specialists, and physicians of other or unknown specialties prescribed far fewer clonidine
prescriptions. The proportion of clonidine prescription prescribed by pediatric PCPs and
adult PCPs increased from 2003–2008 whereas clonidine prescription prescribed by
psychiatrists, neurologists, behavior and development specialists, and physicians of other or
unknown specialties decreased (Figure 2). Across years, younger children (6–11 years old)
were more likely to receive clonidine prescription from general pediatricians than
adolescents (12–18 years; 27% vs 21%; P < .0001; 2008 data). In contrast, adolescents were
more likely than younger children to receive clonidine prescription from psychiatrists (40%
vs 36%; P < .0001; 2008 data).

ADHD Medication Use in Children With Clonidine Prescription and ADHD Diagnoses
(Simple and Complex)

Among the subset of children who received clonidine prescription and had diagnoses of
simple ADHD, 95% (2008 data) were also prescribed stimulant or nonstimulant ADHD
medications during the same study year. Similarly, 89% (2008 data) of children who
received clonidine prescription and had diagnoses of complex ADHD were also prescribed
stimulant or nonstimulant ADHD medications.

Long-acting stimulant medications were the most frequently prescribed ADHD medications
followed by short-acting stimulants, nonstimulant medications, and by combination ADHD
medications (2008 data presented in Table 3). Nonstimulant medications were more likely
prescribed to children with complex ADHD compared with those with simple ADHD (Table
3).

The proportion of stimulants, nonstimulant ADHD medications, and combination ADHD
medication use stayed constant across years. Short-acting stimulants alone dropped steadily
from 21% in 2003 to 12% in 2008. Additionally, the specialty of first ADHD medication
prescribing physician was highly concordant with the specialty of first clonidine prescribing
physician (84%; 2008 data) across years.

Discussion
During the 6-year study period, rates of children and adolescents enrolled in Medicaid who
received at least 1 clonidine prescription nearly doubled. Our study documents for the first
time unexpected and increasing trends of clonidine use by demographic characteristics
particularly in adolescents. Poor medication adherence has been well documented in
adolescent patients with chronic conditions.12 This is particularly concerning when
considering the significant side effects of rebound HTN and sympathetic overdrive
associated with sudden discontinuation of clonidine.1,3 Moreover, adverse drug effects of
clonidine for adolescents may be profoundly different from adults because of the dynamic
changes that occur during this vital period of growth and development but have not been
systematically evaluated. Further study to evaluate the interplay of medication adherence,
medication use, and adverse effects in pediatric patients treated with clonidine should have
particular focus on adolescents given the trends identified in this study.
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The majority of clonidine prescriptions in our study were for the treatment of simple and
complex ADHD, not for its FDA-approved indication, HTN. Thus, well before FDA’s
approval to use clonidine for the treatment of ADHD, it was frequently prescribed “off-
label” for children and adolescents for the treatment of ADHD. We have previously
demonstrated common off-label use of other antihypertensive medications in children
despite the availability of on-label alternatives in the same class of antihypertensive
medications.13 Although off-label use of prescription medications for pediatric patients may
be common, in the absence of adequate safety and efficacy studies in children and
adolescents, off-label prescribing adds an additional layer of complexity with concern for
unforeseen potential short-term and longterm adverse drug effects. Thus, a systematic
strategy to closely monitor for adverse drug effects in pediatric patients receiving chronic
pharmacotherapy prescribed both on-label and off-label should be developed and
implemented.

During the 6-year study period, clonidine was increasingly prescribed for children with
complex ADHD, whereas use in children with simple ADHD stayed constant across years.
This is important when considering that most children in our study with ADHD (simple or
complex) who received clonidine prescription were additionally prescribed stimulant or
nonstimulant ADHD medications in the same year. Taken together, this concomitant use of
clonidine and ADHD medications (stimulant and nonstimulant) in the majority of children
in this study raises concerns about polypharmacy.

Adult studies have demonstrated increased probability of adverse drug effects associated
with polypharmacy. 14–16 Side effects of clonidine (drowsiness, fatigue, hypotension, and
cardiac arrhythmias) and drug interactions have been previously described.2,17,18 Stimulant
and nonstimulant ADHD medications have their own side effects in children and
adolescents including but not limited to cardiovascular effects such as arrhythmias and
mood disorders such as increased suicidal ideation. Patterns of polypharmacy identified in
our study need to be further evaluated for potential drug interactions and patient outcomes.
Given that the majority of clonidine and ADHD medications were prescribed by the same
physician specialty in this study, it seems that adverse drug effect and drug interaction
monitoring efforts could be targeted and accomplished within specialties.

Finally, we found that across years the leading prescribers of clonidine for children were
psychiatrists. However, we describe unexpected trends in clonidine prescribing where PCPs
(adult and pediatric) were increasingly prescribing clonidine whereas clonidine prescribing
by specialists such as psychiatrists was decreasing. Given the cross-sectional nature of this
analysis, we cannot determine which specialty initiated clonidine prescription for each child.
Hence, it is plausible that PCPs are refilling clonidine prescriptions for their pediatric
patients and not necessarily initiating treatment decisions. Nevertheless, the pattern of
increased role of PCPs in chronic disease management such as ADHD demonstrated in this
study is practical, since primary care would be a more reasonable setting for long-term drug
monitoring efforts and evaluation of patient outcomes. Yet how this is currently
accomplished or evaluated in the primary care setting is unknown and warrants further
investigation.

Limitations
Our findings should be interpreted with the following limitations. First, our study population
was limited to children enrolled in Michigan Medicaid program for at least 11 consecutive
months within a given year, which has potential implications for generalizability of our
results. Second, limitations of pharmacy claim analysis suggests that prescription claims that
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were filled may potentially differ from utilization. Third, we examined prescription claims at
the level of drug class not individual drugs.

Conclusion
Although clonidine has long been FDA approved for the treatment of HTN in children, it is
rarely prescribed for this indication only. Clonidine was used extensively to treat ADHD in
children although FDA approval for this indication did not occur until 2010. Further study is
warranted to better understand clinical outcomes and costs associated with clonidine use for
the treatment of children with ADHD.
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Figure 1.
Medicaid children with clonidine prescription by diagnoses per year
Abbreviations: Rx, prescription; ADHD, attention deficit hyperactivity disorder; HTN,
hypertension.
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Figure 2.
Medicaid children with clonidine prescription by the first prescribing physician specialty per
year
Abbreviations: Rx, prescription; PCP, primary care physician.
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Table 3

ADHD Medication Use for Children With Clonidine Prescription by ADHD Diagnoses in 2008

Complex ADHD (n = 3036) Simple ADHD (n = 1522) Total (n = 4558)

Long-acting stimulants 71% 75% 3294

Short-acting stimulants 11% 12% 529

Nonstimulants* 10% 6% 387

Combination 8% 7% 348

Abbreviation: ADHD, attention deficit hyperactivity disorder.

*
P < .0001.
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