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Background:  
Human hair growth is thought to follow cycles of active growth, transition, and resting state. 

Loussouarn and colleagues have previously reported hair growth rates in young adults (18-35 
years; N=2249) from 24 different ethnic origins; rates ranged from 272±37 μm/day in South 
Africans to 426±39 μm/day in Korean subjects1. However, normal hair growth rates are currently 
unknown in children and adolescents. We aim to establish age-specific reference ranges for hair 
growth rates in healthy preschool children, which would help interpret studies reporting hair 
biomarker and drug levels. 
 
Methods: 
After informed consent, we included all children between the ages of 9 months to 6 years, but 
excluded them for various scalp conditions, developmental delays, or chronic medical 
conditions; prescription or steroid medications; or chemical exposures to their hair. Parents 
completed questionnaires about their demographic background, work and home environments, 
and exposures to adverse childhood experiences. Demographic information and anthropometric 
measurements for children were summarized as means and standard deviations (M±SD) or 
medians with interquartile ranges (Mdn, IQRs) for continuous variables. 
 
A 1 cm2 area of the scalp was trimmed near the posterior vertex, and digital photographs were 
taken after hair sampling. Hair growth was averaged from 3-5 hairs measured using digital 
calipers (Fisher Scientific) weekly after 1, 2, or 3 weeks. At each follow-up measurement, the 
difference in hair growth from the previous measurement was divided by the number of days 
between measurements to calculate the daily hair growth rate. Daily hair growth rates for each 
follow-up visit were then averaged to obtain an overall mean daily hair growth rate, and 
summarized by age group, race, and sex using M±SD or Mdn/IQRs. Kruskal-Wallis and post 
hoc Dunn’s tests were performed to assess whether hair growth rates differed by age, race, or 
sex; Spearman rank correlations were performed between hair growth rates and anthropometric 
measurements. 
 
Results:  
Hair samples were collected from 238 healthy children (47% female) and their parents (N=130). 
Averaged age (44.0±15.4 months), height (102.5±12.0 cm); weight (15.4±3.6 kg); head 
(49.7±2.2 cm) and waist circumferences (51.4±4.1 cm); left- (36.5±4.2 cm) and right-arm skin 
fold thicknesses (36.6±4.0) were calculated; separated by age/sex/race groups. Racial identity 
was reported for 60 Asians (27.0%), 61 Caucasians (27.5%), and 101 others (mixed, African-
American or other races; 45.5%). 
 
Daily hair growth rates did not differ by age (p=0.084), sex (p=0.72), or period after sampling 
(p=0.06), but were highest in the Asians 365.8±58.3 m, followed by other/mixed races 
(349.6±43.9 m) and Caucasians (339.0±45.4 m; Kruskal Wallis ANOVA p=0.0064). Post-hoc 
Dunn’s tests corrected for multiple comparison, showed that daily hair growth rates differed 
significantly between Asians and Caucasians (p=0.0041), but not between other/mixed race 
individuals and Asians or Caucasians. Spearman rank correlation showed that height was 
significantly related to average hair growth rates (Rs=0.18, p=0.0084). No significant correlations 
occurred between the other anthropometric measures and daily hair growth rates. 
 



Conclusions: 
We present the first-ever data for hair growth rates in healthy preschool children aged 9 months 
to 6 years. Significant differences of hair growth rates between racial groups suggest the need 
for race-specific norms. Normative data for hair growth rates in preschool children would help 
delineate the time periods for hair biomarkers (cortisol)2, and also for children’s exposures to 
heavy metals (lead, arsenic)3,4, drugs of abuse (methamphetamine)5,6, or other environmental 
toxins7.  
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Table 1. Demographic and anthropometric measures for children who provided hair samples, divided by age group. 
  

1 year 
(N=36) 

2 years 
(N=33) 

3 years 
(N=53) 

4 years 
(N=86) 

5 years 
(N=29) 

Child 
Total N=238 

 
Mean (SD) 

 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Age in months (missing N=1) 17.0 (4.6) 31.1 (3.4) 42.7 (3.6) 53.9 (3.2) 65.3 (2.6) 
Sex (missing N=7) N (%) N (%) N (%) N (%) N (%) 
   Female 18 (52.9) 18 (54.5) 25 (47.2) 35 (42.2) 12 (42.9) 
   Male 16 (47.1) 15 (45.5) 28 (52.8) 48 (57.8) 16 (57.1) 
Race (missing N=17) N (%) N (%) N (%) N (%) N (%) 
   Asian 5 (15.2) 47(24.1) 15 (28.8) 25 (30.5) 8 (32.0) 
   White 19 (57.6) 12 (41.4) 28 (53.8) 32 (39.0) 9 (36.0) 
   Other 9 (27.3) 10 (34.5) 9 (17.3) 25 (30.5) 8 (32.0) 
    

     

Height (cm) (missing N=4) 82.6 (8.3) 94.6 (4.6) 102 (5.1) 109.7 (6.2) 115.6 (5.9) 
Weight (kg) (missing N=5) 10.7 (2.3) 13 (1.9) 15 (2) 17.2 (2.7) 19.3 (2.5) 
Head circumference (cm)  
(missing N=4) 47 (2.1) 49.3 (1.7) 49.5 (2.2) 50.7 (1.5) 51.2 (1.7) 
Waist circumference (cm)  
(missing N=4) 47.4 (3.9) 49 (3.5) 51.4 (3.2) 53 (3.4) 54.2 (3.8) 
Left arm circumference (cm) 
(missing N=6) 15.9 (1) 16.4 (0.9) 16.8 (1.1) 17.2 (1.1) 17.7 (1.1) 
Right arm circumference (cm) 
(missing N=7) 16 (1) 16.5 (0.9) 17 (1) 17.1 (2.1) 17.6 (1.1) 
Left arm skin fold thickness (mm) (missing 
N=45) 36.2 (3.7) 36.4 (3.3) 37.2 (3.9) 36.6 (4.7) 35 (4.1) 
Right arm skin fold thickness (mm) (missing 
N=71) 36.5 (3.2) 37.2 (4) 36.5 (4.8) 36.7 (3.9) 35.9 (4) 

*all values presented as mean (SD) unless specified otherwise 
**percentages are presented as column percentage  
 
 



Figure 1. Average hair growth rates by race. (Kruskal-Wallis p=0.0064) 
 

 
 


