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 T
he goals of the well-child exami-
nation in school-aged children 
(kindergarten through early ado-
lescence) are promoting health, 

detecting disease, and counseling to prevent 
injury and future health problems. It is also 
an opportunity for family physicians to stay 
connected with children and their parents 
and to build a medical home for families. In 
a recent survey of pediatricians, 85 percent 
of respondents reported that lack of time is 
the main limitation to providing preven-
tive care.1 Because of these time constraints, 
health maintenance visits should focus on 
screening and counseling interventions that 
are evidence-based and that have a major 
impact on morbidity. This article, part I of a 

two-part series, focuses on history, physical 
examination, screening, and immunization 
recommendations for health maintenance in 
school-aged children. Part II discusses coun-
seling recommendations.2

History
During a well-child examination of a school-
aged child, the history should include screen-
ing questions and address any concerns raised 
by the child or parents. The patient’s medical 
and surgical history, medications, allergies, 
and family history should be briefly reviewed. 
Social history can be particularly important 
in this age group. Living situation and life-
style habits, including diet, physical activity, 
daily screen time (e.g., television, computer, 
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 See related editorial 

on page 659.

This is part I of a two-part 
article on health main-
tenance in school-aged 
children. Part II, “Counsel-
ing Recommendations,” 
appears in this issue of 
AFP on page 689.
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video games), hours of sleep per night, and 
dental care practices should be assessed. Phy-
sicians should also inquire about safety hab-
its, such as use of protective sports equipment 
(e.g., helmets), seat belt use, and the presence 
of firearms in the home.

Because there are many topics to cover 
during a well-child visit, physicians should 
consider giving a questionnaire to the family 
to complete before the visit. By screening for 
topics most relevant to the specific child, the 
physician can maximize the impact of the 
time spent with the patient.

Developmental Surveillance
Although formal developmental screen-
ing is not recommended beyond the tod-
dler years, family physicians can monitor 
continued development by inquiring about 
school performance.3 If the patient is strug-
gling in school, referral for formal testing for 
learning disabilities should be considered.  
Symptoms of attention-deficit/hyperactivity  
disorder often present in school-aged chil-
dren as the complexity of schoolwork 
increases. Problems with vision or hear-
ing may impact success in the classroom. 
School performance may also be affected if 
the child is experiencing stress at home or 
in school.4

Physical Examination
A full physical examination should be per-
formed during any health maintenance visit, 
and is required in a well-child examination 
for insurance billing. However, one study 
has shown that physical examination in an 
asymptomatic, school-aged child will find 
a new abnormality in less than 4 percent of 
patients, and most of these abnormalities are 
not clinically significant.5 Few specific exami-
nation elements have been validated as having 
a positive or negative health effect. Because 
more than 1 million abused children are iden-
tified annually in the United States, physi-
cians should remain alert for signs of abuse.6,7

Screening Tests
Screening recommendations for school-
aged children from the American Academy 
of Pediatrics (AAP) and the U.S. Preventive 
Services Task Force (USPSTF) are listed in  
Table 1.3,8-13  The USPSTF recommends against 
scoliosis screening and testicular examina-
tion in asymptomatic patients because these 
tests have been found to be more harmful 
than beneficial in these patients.12,13 

OVERWEIGHT AND OBESITY

Rates of childhood overweight and obesity 
have been steadily increasing over the past 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Asymptomatic, school-aged children should not receive testicular 
examination or scoliosis screening.

C 12, 13

School-aged children should be screened for obesity by measuring body 
mass index. Those with obesity (i.e., body mass index at or above the 
95th percentile) should receive resources for comprehensive, intensive 
behavioral therapy. 

B 11

Children should take at least 400 IU of vitamin D daily, and those with 
vitamin D insufficiency should receive high-dose supplementation.

C 28, 29

Children living in areas with inadequate fluoride in the water supply  
(0.6 ppm or less) should take a daily fluoride supplement.

B 30, 34

School-aged children should receive age-appropriate immunizations, as 
well as catch-up immunizations if needed.

C 35-37

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evi-
dence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information 
about the SORT evidence rating system, go to http://www.aafp.org/afpsort.xml.
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three decades. The USPSTF recommends 
measuring body mass index (BMI) in chil-
dren beginning at six years of age.11 Over-
weight is defined as a BMI at or above the 
85th percentile for age and sex, and obesity as 
a BMI at or above the 95th percentile.14 In the 
United States, 17 percent of children are con-
sidered overweight or obese.15 Children with 
obesity should be offered resources for com-
prehensive, intensive behavioral therapy.11

HYPERTENSION

Routine blood pressure measurement begin-
ning at three years of age has been a long-
standing recommendation from the AAP.3 
Blood pressure standards for children are 
based on sex, age, and height. The U.S. 
Department of Health and Human Ser-
vices provides tables of these standards at 
http://www.nhlbi.nih.gov/guidelines/hyper 
tension/child_tbl.htm. Normal blood pres-
sure in children is defined as that lower than 

the 90th percentile, prehypertension as the 
90th to 95th percentile, and hypertension as 
at or above the 95th percentile.16 The National 
High Blood Pressure Education Program has 
published recommendations for the manage-
ment and workup in children and adoles-
cents with blood pressure abnormalities.16 
The American Academy of Family Physicians 
(AAFP) has found insufficient evidence to 
recommend universal blood pressure screen-
ing before 18 years of age.10

HEARING AND VISION 

The AAP recommends routine vision test-
ing at five, six, eight, 10, and 12 years of age 
using an age-appropriate visual acuity test, 
such as the Snellen chart, with a risk assess-
ment at other well-child visits.3 Referral 
for formal optometry evaluation is recom-
mended for children with visual acuity less 
than 20/40. The AAP does not have a formal 
policy on hearing screening, but the Bright 

Table 1. Screening Recommendations for School-aged Children and Adolescents

Screening test USPSTF AAP

Depression Recommends for patients 12 to 
18 years of age 

Insufficient evidence to give 
recommendation for patients 
seven to 11 years of age8

Annual psychosocial/behavioral assessment3 

Dyslipidemia Insufficient evidence to give 
recommendation9 

Assess risk at six and eight years of age, and 
annually beginning at 10 years of age3 

Hearing No recommendation given 
beyond newborn period 

Assess at five, six, eight, and 10 years of age 
using audiometry 3 

Hypertension Insufficient evidence to give 
recommendation10 

Annually beginning at three years of age3 

Obesity (with 
counseling)

Recommends in children six 
years or older11 

Annually 3 

Scoliosis Recommends against12 Not recommended3 

Testicular 
examination

Recommends against13 Annually beginning at 11 years of age3

Vision No recommendation given 
beyond four years of age

Assess at five, six, eight, 10, and 12 years of  
age using an age-appropriate visual acuity  
test (e.g., Snellen chart)3 

NOTE: The AAFP endorses the above USPSTF recommendations. All AAFP clinical recommendations are available at 
http://www.aafp.org/online/en/home/clinical/exam.html.

AAFP = American Academy of Family Physicians; AAP = American Academy of Pediatrics; USPSTF = U.S. Preventive 
Services Task Force.

Information from references 3, and 8 through 13.
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Futures Steering Committee recommends 
screening for hearing loss at five, six, eight, 
and 10 years of age using audiometry, with 
a risk assessment at other well-child visits.3 
Although the USPSTF recommends vision 
screening for children younger than five 
years17 and hearing screening for infants,18 
no recommendations are provided for older 
children. 

DYSLIPIDEMIA

The AAP recommends assessing for risk of 
dyslipidemia at six and eight years of age, and 
annually beginning at 10 years of age.3 The 
AAFP and the USPSTF have found insuffi-
cient evidence to support routine screening 
for dyslipidemia in children.9,19 There is good 
evidence that children with lipid disorders 
are at risk of continued problems in adult-
hood. However, one study has shown that 
only 50 percent of these children will have 
abnormal cholesterol levels in adulthood, 
and there is no evidence that diagnosis and 
treatment in childhood improves long-term 
primary outcomes.20

DEPRESSION 

Major depressive disorder can be a debili-
tating mental health condition in children 
and adolescents. The prevalence of current 
or recent depression is 3 percent in children 
and increases to 6 percent in adolescents.21 
Children and adolescents with major depres-
sive disorder have increased risk of poor 
school performance and social functioning, 
early pregnancy, physical illness, and sub-
stance abuse.22,23 There is good evidence to 
support screening adolescents 12 to 18 years 

of age for depression when systems are in 
place to ensure accurate diagnosis, psycho-
therapy, and follow-up.8 Less data are avail-
able regarding children seven to 11 years 
of age, and the USPSTF has concluded that 
there is insufficient evidence to recommend 
for or against routine depression screening 
in this age group.8 Younger children may 
not be able to communicate a depressed 
mood; therefore, physicians should consider 
a depression diagnosis in children present-
ing with vague somatic symptoms, irritabil-
ity, or impaired attention.24 The Children’s 
Depression Inventory and Reynolds Child 
Depression Scale are appropriate screening 
tools for school-aged children.25,26

Supplements
VITAMIN D

Inadequate vitamin D levels have been asso-
ciated with a wide range of conditions, such 
as type 1 diabetes mellitus and osteoporo-
sis.27 Studies have shown that up to 50 per-
cent of children are vitamin D deficient, and 
many more have insufficient levels.25 The 
AAP recommends 400 IU of vitamin D daily 
for all children.28 However, many experts 
believe that this dose is inadequate, partic-
ularly for those living in northern climates 
or who have little sun exposure. In children 
older than one year whose vitamin D levels 
are insufficient or deficient, experts recom-
mend supplementation with 5,000 IU of vita-
min D daily until levels have normalized.29 
There are no clear guidelines for screening 
for vitamin D deficiency in children. If a 
child is screened, the most appropriate test 
is 25-hydroxyvitamin D. A vitamin D level 
greater than 30 ng per mL (74.88 nmol per L) 
is considered adequate.

FLUORIDE

Children six months to 16 years of age living 
in areas with inadequate fluoride in the water 
supply (0.6 ppm or less) should be counseled 
on fluoride supplementation (Table 230-33) to 
prevent dental caries.30,34

Immunizations
Immunizations remain a cornerstone of 
health maintenance, and the AAFP strongly 

Table 2. Recommended Dietary Fluoride Supplementation 
in School-aged Children and Adolescents

Age

Fluoride concentration in water supply

< 0.3 ppm 0.3 to 0.6 ppm > 0.6 ppm

Three to six years 0.5 mg per day 0.25 mg per day None

Six to 16 years 1.0 mg per day 0.5 mg per day None

Information from references 30 through 33.



Health Maintenance in School-aged Children, Part I

March 15, 2011 ◆ Volume 83, Number 6 www.aafp.org/afp American Family Physician  687

recommends immunizing children and ado-
lescents.35 The Centers for Disease Control 
and Prevention’s Advisory Committee on 
Immunization Practices, in conjunction 
with the AAFP and AAP, has released the 
2011 Child and Adolescent Immunization 
Schedules.36

There are two sets of immunizations rec-
ommended for school-aged children. The 
first set should be administered at four to six 
years of age, and the second at 11 or 12 years 
of age. In addition to these primary vac-
cines, the influenza virus vaccine is recom-
mended annually for all children older than 
six months. Certain high-risk groups may 
need additional vaccines.36 At every well-
child visit, the immunization record should 
be reviewed to ensure that catch-up immu-
nizations are not needed. 37 

Nationally, there is a high level of vaccine 
completion for the four- to six-year-old vac-
cines, with most states achieving an immu-
nization rate of greater than 95 percent.38 
Completion rates for vaccines recommended 
in early adolescence are significantly less, 
with approximately 40 percent of patients 
receiving the tetanus toxoid, reduced diph-
theria toxoid, and acellular pertussis (Tdap) 
vaccine and meningococcal vaccine, and 
less than 20 percent completing the human 
papillomavirus vaccine series.39 There is 
significant regional and local variation in 
immunization rates, and physicians should 
adopt strategies to increase immunization 
completion in their patients.

The Authors

MARGARET RILEY, MD, is a clinical lecturer in the Depart-
ment of Family Medicine at the University of Michigan 
Medical School in Ann Arbor.

AMY B. LOCKE, MD, is an assistant professor in the 
Department of Family Medicine at the University of Michi-
gan Medical School.

ERIC P. SKYE, MD, FAAFP, is an assistant professor in the 
Department of Family Medicine at the University of Michi-
gan Medical School.

Address correspondence to Margaret Riley, MD, Chelsea 
Health Center, 14700 E. Old U.S. Hwy. 12, Chelsea, MI 
48118 (e-mail: marriley@med.umich.edu). Reprints are 
not available from the authors.

Author disclosure: Nothing to disclose.

REFERENCES

 1.  American Academy of Pediatrics. Division of Health Ser-
vices Research. Survey examines topics discussed during 
preventive care visits. AAP News. 2006;27(3):5. http://
aapnews.aappublications.org /cgi /content /citation/ 
27/3/5 (subscription required). Accessed May 26, 2010.

 2.  Riley M, Locke AB, Skye EP. Health maintenance in 
school-aged children. Part II: counseling recommenda-
tions. Am Fam Physician. 2011;83(6):689-694.

 3.  Bright Futures Steering Committee. Bright Futures 
guidelines for health supervision of infants, children, and 
adolescents. Middle childhood. http://brightfutures.
aap.org/pdfs/Guidelines_PDF/17-Middle_Childhood.
pdf. Accessed December 14, 2010.

 4.  Barker B. Helping students cope with stress. Learning. 
1987;15(5):45-49. 

 5.  Lawrence R, Yankauer A. A study of periodic school 
medical examinations. II. The annual increment of new 
“defects”. Am J Public Health Nations Health. 1956;
46(12):1553-1562. 

 6.  Sedlak A, Broadhurst D. Third National Incidence Study 
of Child Abuse and Neglect: final report. Washington, 
DC: U.S. Dept. of Health and Human Services, National 
Center on Child Abuse and Neglect; 1996. 

 7.  American Academy of Family Physicians. Clinical preven-
tive services. Family violence and intimate partner vio-
lence. http://www.aafp.org/online/en/home/clinical/
exam/familyviolence.html. Accessed December 5, 2009.

 8.  U.S. Preventive Services Task Force. Major depressive 
disorder in children and adolescents. March 2009. 
http://www.uspreventiveservicestaskforce.org/uspstf/
uspschdepr.htm. Accessed May 26, 2010.

 9.  U.S. Preventive Services Task Force. Screening for lipid dis-
orders in children. July 2007. http://www.uspreventive 
servicestaskforce.org/uspstf/uspschlip.htm. Accessed 
January 7, 2010.

 10.  American Academy of Family Physicians. Clinical pre-
ventive services. Hypertension. http://www.aafp.org/
online /en /home/clinical /exam/hypertension.html. 
Accessed December 15, 2010.

 11.  U.S. Preventive Services Task Force. Screening for obesity 
in children and adolescents. January 2010. http://www.
uspreventiveservicestaskforce.org/uspstf/uspschobes.
htm. Accessed May 26, 2010.

 12.  U.S. Preventive Services Task Force. Screening for idio-
pathic scoliosis in adolescents. June 2004. http://www.
uspreventiveservicestaskforce.org/uspstf/uspsaisc.htm. 
Accessed January 7, 2010.

 13.  U.S. Preventive Services Task Force. Screening for tes-
ticular cancer. February 2004. http://www.uspreventive 
servicestaskforce.org/uspstf/uspstest.htm. Accessed Jan-
uary 7, 2010.

 14.  Krebs NF, Himes JH, Jacobson D, et al. Assessment of 
child and adolescent overweight and obesity. Pediatrics. 
2007;120(suppl 4):S193-S228. 

 15.  Ogden CL, Carroll MD, Flegal KM. High body mass index 
for age among US children and adolescents, 2003-
2006. JAMA. 2008;299(20):2401-2405. 

 16.  National Heart, Lung, and Blood Institute. National High 
Blood Pressure Education Program. The 4th report on 
high blood pressure in children and adolescents. http://
hp2010.nhlbihin.net/nhbpep_slds/bpped/download/
hbp-ch.pdf. Accessed May 26, 2010.



Health Maintenance in School-aged Children, Part I

688  American Family Physician www.aafp.org/afp Volume 83, Number 6 ◆ March 15, 2011

17.  U.S. Preventive Services Task Force. Screening for visual 
impairment in children ages 1 to 5 years. January 2011. 
http://www.uspreventiveservicestaskforce.org/uspstf/
uspsvsch.htm. Accessed February 9, 2010.

18.  U.S. Preventive Services Task Force. Universal screen-
ing for hearing loss in newborns. January 2008. 
http://www.uspreventiveservicestaskforce.org/uspstf/ 
uspsnbhr.htm. Accessed February 9, 2010.

 19.  American Academy of Family Physicians. Clinical pre-
ventive services. Lipid disorders. http://www.aafp.org/ 
online /en /home/clinical /exam/lipiddisorders.html. 
Accessed December 5, 2010.

 20.  Freedman DS, Shear CL, Srinivasan SR, et al. Tracking of 
serum lipids and lipoproteins in children over an 8-year 
period. Prev Med. 1985;14(2):203-216. 

 21.  Jane Costello E, Erkanli A, Angold A. Is there an epi-
demic of child or adolescent depression? J Child Psychol 
Psychiatry. 2006;47(12):1263-1271. 

 22.  Shaffer D, Gould MS, Fisher P, et al. Psychiatric diagno-
sis in child and adolescent suicide. Arch Gen Psychiatry. 
1996;53(4):339-348. 

 23.  Fergusson DM, Woodward LJ. Mental health, educa-
tional, and social role outcomes of adolescents with 
depression. Arch Gen Psychiatry. 2002;59(3):225-231. 

 24.  Bhatia SK, Bhatia SC. Childhood and adolescent depres-
sion. Am Fam Physician. 2007;75(1):73-80. 

 25.  Kovacs M. Children’s Depression Inventory. North 
Tonawanda, NY: Multi-Health System; 2003. http://
www.mhs.com/product.aspx?gr=edu&prod=cdi&id=
overview. Accessed October 29, 2010.

 26.  Reynolds WM. Reynolds Child Depression Scale. Lutz, 
Fla.: Psychological Assessment Resources; 1989. http://
www4.parinc.com/Products/Product.aspx?ProductID= 
RCDS-2. Accessed October 29, 2010.

 27.  Holick MF. Vitamin D deficiency. N Engl J Med. 2007;
357(3):266-281. 

 28.  Wagner CL, Greer FR; American Academy of Pediat-
rics Section on Breastfeeding; American Academy of 
Pediatrics Committee on Nutrition. Prevention of rick-
ets and vitamin D deficiency in infants, children, and 
adolescents [published correction appears in Pediatrics. 
2009;123(1):197]. Pediatrics. 2008;122(5):1142-1152. 

 29.  Misra M, Pacaud D, Petryk A, et al.; Drug and Therapeu-
tics Committee of the Lawson Wilkins Pediatric Endo-
crine Society. Vitamin D deficiency in children and its 
management. Pediatrics. 2008;122(2):398-417. 

 30.  Caries diagnosis and risk assessment. J Am Dent Assoc. 
1995;126(suppl):1S-24S. 

 31.  Centers for Disease Control and Prevention. Recom-
mendations for using fluoride to prevent and control 
dental caries in the United States. MMWR Recomm Rep. 
2001;50(RR-14):1-42. 

 32.  American Academy of Pediatric Dentistry. Special issue: 
reference manual 1994-95. Pediatr Dent. 1994-1995;
16(7):1-96. 

 33.  American Academy of Pediatrics Committee on Nutri-
tion. Fluoride supplementation for children: interim 
policy recommendations. Pediatrics. 1995;95(5):777. 

 34.  American Academy of Family Physicians. Clinical preven-
tive services. Dental caries, fluoride supplementation. 
http://www.aafp.org/online/en/home/clinical /exam/
dentalcaries.html. Accessed December 5, 2010.

 35.  American Academy of Family Physicians. Clinical pre-
ventive services. Immunizations. http://www.aafp.org/
online/en/home/clinical /exam/immunizations.html. 
Accessed December 5, 2010.

 36.  Centers for Disease Control and Prevention. Recommen-
dations and guidelines. 2011 child and adolescent immu-
nization schedules. http://www.cdc.gov/vaccines/recs/
schedules/child-schedule.htm. Accessed Jan 20, 2010.

 37.  Centers for Disease Control and Prevention. Catch-
up immunization schedule for persons aged 4 months 
through 18 years who start late or who are more than 
1 month behind—United States 2011. http://www.cdc.
gov/vaccines/recs/schedules/downloads/child/catchup-
schedule-pr.pdf. Accessed January 6, 2010.

 38.  Centers for Disease Control and Prevention. The school 
entry immunization assessment report, 2006–07. 
http://www.cdc.gov/vaccines/stats-surv/schoolsurv/
default.htm. Accessed January 19, 2010.

 39.  Centers for Disease Control and Prevention. National, 
state, and local area vaccination coverage among 
adolescents aged 13-17 years—United States, 2008. 
MMWR Morb Mortal Wkly Rep. 2009;58(36):997-1001. 


