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ABSTRACT 

Background: Attention-deficit/hyperactivity disorder (ADHD) is commonly treated with 

stimulant (methylphenidate, amphetamines) and non-stimulant (atomoxetine, guanfacine) 

medications. Long-term safety data in children remain an active area of research, especially 

for growth, cardiovascular, and neuropsychiatric outcomes. Objective: To evaluate long-term 

(≥24 months) physical and neuropsychiatric effects associated with ADHD pharmacotherapy 

in children treated in a tertiary care clinic. Methods: Retrospective review of 100 consecutive 

children (6–16 years) diagnosed with ADHD and treated with medication for ≥24 months 

between 2018 and 2024. Outcomes included changes in height/weight z-scores, resting heart 

rate and blood pressure, incidence of new psychiatric diagnoses (depression, anxiety), and 

treatment-related adverse events. Basic statistical comparisons used paired t-tests and chi-

square tests; significance set at p<0.05. Results:  Mean follow-up was 36.4 ± 9.2 months. 

Overall, stimulant-treated children (n=70) showed a small but statistically significant 

reduction in height velocity in the first 12 months (mean change −0.35 cm/year, p=0.02) with 

partial catch-up by 36 months (net −0.9 cm vs expected; p=0.08). Weight z-score decreased 

at 12 months (mean Δz −0.18, p=0.03) with partial recovery. Modest increases in mean 

resting heart rate (+6 bpm) and systolic BP (+4 mmHg) were observed in stimulant groups 

(p<0.05). No increase in major cardiovascular events was observed. Incidence of new 

depressive or anxiety disorders was not significantly higher in medicated children; in some 

subgroups, medication exposure correlated with reduced behavioral comorbidity. 

Conclusion: In this cohort, long-term ADHD pharmacotherapy was associated with modest, 

mostly reversible effects on growth and small increases in heart rate and blood pressure, but 

not with increased major cardiovascular or neuropsychiatric morbidity. Regular monitoring 

and individualized risk–benefit assessment remain essential. 
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DHD is one of the most common neurodevelopmental disorders in childhood, with 

an estimated prevalence of around 5% worldwide. Pharmacotherapy, notably 

stimulant medications (methylphenidate and amphetamines) and non-stimulants 

such as atomoxetine and guanfacine, remains a cornerstone of management when symptoms 

impair functioning. While short-term efficacy and safety profiles are well documented, 
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concerns persist regarding long-term outcomes in children — particularly growth 

suppression, cardiovascular risks (blood pressure, heart rate, rare major events), and possible 

neuropsychiatric sequelae. Large observational studies and meta-analyses have reported 

generally favorable benefit–risk profiles but highlight the need for continued surveillance, 

especially as more children receive longer courses of therapy. Current practice guidelines 

(AAP, CDC) recommend baseline assessment and periodic monitoring of growth and 

cardiovascular parameters. Recent large registry and cohort studies provide mixed findings: 

small average reductions in height/weight trajectories with stimulants, modest average 

increases in heart rate/BP, and overall low rates of serious cardiovascular events, though 

some large observational analyses suggest small increases in incident hypertension or 

arterial disease associated with longer durations of treatment.  

 

This study aims to add to the real-world literature by examining long-term outcomes in 100 

children treated in a tertiary care setting. 

 

MATERIALS AND METHODS 

Study design and setting 

This is a retrospective chart review of children treated between January 2018 and December 

2024 at the Pediatric Psychiatry/Child Neurology outpatient clinic of a tertiary care hospital. 

The institutional review board approved the protocol for retrospective analysis, and data 

were anonymized per institutional rules. 

 

Study population: (n = 100) 

Consecutive children meeting the inclusion criteria were included. Sample size was selected 

to provide an illustrative cohort of 100 patients to allow simple subgroup analysis (stimulant 

vs non-stimulant). 

 

Inclusion criteria: 

1. Age 6–16 years at treatment initiation. 

2. Diagnosis of ADHD per DSM-5 criteria confirmed by a child psychiatrist. 

3. Initiation of pharmacotherapy (stimulant or non-stimulant) with continuous treatment 

of ≥24 months (allowing for short treatment gaps ≤3 months). 

4. At least three clinic visits with documented height, weight, heart rate, and blood 

pressure, including baseline and at least 24-month follow-up. 

 

Exclusion criteria: 

1. Preexisting major medical conditions affecting growth or the cardiovascular system 

(e.g., untreated endocrine disease, congenital heart disease). 

2. Use of medications known to affect growth or cardiovascular parameters (e.g., 

chronic systemic corticosteroids, antipsychotics at baseline). 

3. Intellectual disability severe enough to preclude standard rating scales or to confound 

outcomes. 

4. Incomplete clinical record for primary outcomes. 

 

Data extraction and variables: 

1. Baseline data: age, sex, ADHD subtype, comorbidities, baseline height/weight 

(converted to WHO/CDC z-scores), baseline resting heart rate (beats/min) and BP 

(mmHg), family cardiac history, baseline ADHD severity (Conners/ADHD-RS 

where available), and medication type/dose/start date. 
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2. Follow-up data: serial heights/weights (every 6–12 months where available), resting 

heart rate and BP at clinic visits, any newly diagnosed psychiatric disorder 

(depression, anxiety, suicidality), treatment discontinuations and reasons, and any 

recorded cardiovascular or serious adverse events. 

 

Exposure classification 

Patients were categorized by primary medication exposure during follow-up: 

• Stimulant group (methylphenidate or amphetamine derivatives). 

• Non-stimulant group (atomoxetine, guanfacine). 

• Mixed/Switched (those who switched classes during follow-up). 

• Cumulative exposure was estimated in patient-years. 

 

Outcomes: 

1. Primary outcomes: change in height and weight z-scores from baseline to 12 months 

and to last follow-up; change in resting heart rate and systolic/diastolic BP. 

2. Secondary outcomes: incidence of new psychiatric diagnoses, rates of treatment 

discontinuation due to adverse effects, and any major cardiovascular events 

(arrhythmia, myocardial infarction, stroke — extremely rare in this age group). 

 

Statistical analysis 

Data were summarized as means ± SD for continuous variables and counts (percent) for 

categorical variables. Paired t-tests compared baseline and follow-up continuous measures; 

ANOVA or ANCOVA was used for subgroup comparisons, adjusting for age and baseline 

z-scores where appropriate. Chi-square or Fisher’s exact tests compared categorical 

outcomes. A p-value <0.05 was considered statistically significant. Analyses were 

performed with standard statistical software (e.g., SPSS/Stata). The study followed 

STROBE guidelines for observational studies. 

 

RESULTS 

Baseline characteristics 

• Total n = 100 — mean age at initiation 9.3 ± 2.4 years; 78% male. 

• Medication groups: Stimulant 70 (70%), Atomoxetine 20 (20%), Guanfacine/others 

6 (6%), Mixed/switch 4 (4%). 

• Mean follow-up: 36.4 ± 9.2 months (range 24–60 months). 

• Comorbidities: Learning disorder 18%, ODD/CD 12%, anxiety disorder at baseline 

9%. 

 

Growth outcomes 

• Height: At 12 months, the stimulant group showed a mean reduction in height 

velocity compared to expected population norms: mean Δheight −0.35 cm/year (95% 

CI −0.61 to −0.09; p=0.02). At last follow-up (mean 36 months), partial catch-up 

observed: cumulative mean height deficit ≈ −0.9 cm vs expected (p=0.08). The non-

stimulant group had no significant height changes. (These results are consistent with 

meta-analyses showing small effect sizes for stimulant-associated growth 

suppression.) 

• Weight: Mean weight z-score declined at 12 months in the stimulant group (mean 

Δz=-0.18; p=0.03) with partial recovery by 24–36 months. The non-stimulant group 

had modest early weight changes, less pronounced. 
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Cardiovascular parameters 

• Heart rate: Mean resting heart rate increased in the stimulant group by +6 ± 4 bpm at 

12 months (p<0.01), sustained at last follow-up (+5 bpm, p<0.05). The non-stimulant 

atomoxetine group showed smaller increases (+2–3 bpm, not always significant). 

• Blood pressure: Mean systolic BP rose modestly in the stimulant group by +4 mmHg 

(p=0.04); diastolic BP increased by +2 mmHg (ns). No cases of clinically overt 

hypertension requiring long-term antihypertensive therapy were recorded. No major 

cardiovascular events (MI, stroke) were observed. These small increases align with 

prior literature showing modest average BP/HR elevations with stimulants.  

 

Neuropsychiatric and other outcomes 

• New psychiatric diagnoses: 8% (n=6) of stimulant-treated children received a new 

diagnosis of depression or anxiety during follow-up; incidence did not differ 

significantly from the non-stimulant group (7% vs 10%; p=0.67). Some evidence in 

the cohort suggested that adequate symptom control reduced the risk of secondary 

conduct problems. Recent reviews indicate that long-term stimulant exposure is not 

associated with increased neuropsychiatric morbidity and may reduce some risks, 

such as depression/suicidality in population studies.  

 

Treatment discontinuation and adverse effects 

• Discontinuation due to adverse effects: 12% overall (n=12) — most commonly 

appetite suppression/weight loss (n=6) and sleep disturbance (n=3). Few switched to 

non-stimulants due to side effects. No deaths or serious cardiac events recorded. 

 

DISCUSSION 

This retrospective cohort of 100 children treated ≥24 months adds to accumulating real-

world evidence on the long-term safety profile of ADHD medications. The key findings — 

small, typically transient reductions in height and weight associated with stimulants and 

modest increases in resting heart rate and blood pressure — echo results from systematic 

reviews and large observational studies. Several points merit emphasis: 

 

1. Growth Effects: The mean reduction in early growth velocity with stimulant use 

(observed here in the first 12 months) is consistent with multiple systematic reviews 

and cohort studies finding small average deficits in height and weight, most 

prominent early in treatment, with partial catch-up over subsequent years. The 

clinical significance for an individual child is often small, but monitoring is 

important, especially in children already small for age or those with pubertal timing 

concerns. Possible mechanisms include appetite suppression and alterations in the 

growth hormone/IGF axis; however, exact biological mediators remain incompletely 

defined.  

2. Cardiovascular Safety: We observed modest increases in heart rate and systolic BP 

among stimulant-treated children, but no major cardiovascular events in this cohort. 

Population studies and meta-analyses report similar modest mean increases; large 

database studies show mixed results regarding incident hypertension or arterial 

disease with long-term exposure. Importantly, severe cardiac events in children 

remain rare, and consensus guidance recommends baseline cardiac history/exam and 

individualized monitoring rather than routine ECG screening for all. Nonetheless, 

longer-term registry data and caution in children with known structural heart disease 

are warranted.  
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3. Neuropsychiatric Outcomes: Concerns about stimulants inducing depression, 

psychosis, or suicidality are not strongly supported by long-term data. Some 

observational studies suggest that appropriate treatment reduces risks of depression, 

substance misuse, and other adverse social outcomes. Our cohort did not show 

increased new psychiatric morbidity attributable to medication. Nevertheless, 

clinicians should monitor mood, emergent behavioral changes, and suicidality as part 

of routine care. 

4. Benefit–risk Balance: Recent large studies emphasize those benefits of 

pharmacotherapy — symptom reduction improved functioning and reductions in 

certain adverse outcomes (accidents, criminality, self-harm in some cohorts) — often 

outweigh small physiological risks when treatment is properly monitored. Shared 

decision-making with families, baseline assessment (including growth and cardiac 

history), periodic monitoring, and dose optimization are recommended.  

 

Strengths and limitations 

• Strengths: Real-world clinic sample; minimum 24-month follow-up; practical 

monitoring measures. 

• Limitations: Retrospective design, potential for missing data and unmeasured 

confounders (e.g., nutrition, sleep, socioeconomic factors), relatively small sample 

size for rare adverse events, and constructed/illustrative numeric results in this draft 

(please replace with your actual data before submission). Observational data cannot 

prove causality. 

 

Clinical implications 

Clinicians should counsel families that long-term medication is associated with small, 

generally manageable effects on growth and cardiovascular parameters, and the overall 

profile remains favorable in most children when appropriately monitored. Baseline 

height/weight and vitals, semiannual growth checks, and periodic BP/HR checks are 

recommended; dose holidays or adjustments may be considered if significant growth issues 

arise. For children with cardiac risk factors, individualized cardiology evaluation is prudent. 

Guidelines from pediatric societies (AAP) and evidence syntheses should inform monitoring 

schedules.  

 

CONCLUSION 

In this illustrative retrospective cohort, long-term treatment for ADHD in children was 

associated with modest, mostly reversible reductions in growth parameters during the early 

treatment period and small increases in heart rate and systolic blood pressure, but no 

observed increase in major cardiovascular or neuropsychiatric events. The data reinforce 

guideline recommendations for baseline evaluation and ongoing monitoring. Future large 

prospective studies and registry data will further clarify long-term trajectories and rare risks. 

Clinicians should continue individualized, evidence-informed decision-making with regular 

safety monitoring. 
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