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Introduction

Abstract

Objectives: Childhood obesity remains a significant threat to America’s children.
Health care leaders have increasingly called upon oral health professionals to
integrate healthy weight promotion and enhanced sugar-sweetened beverage
counseling into their professional practices. The aim of this scoping review is to
examine recent evidence regarding the effectiveness of primary care childhood
obesity interventions that have potential for adoption by oral health professionals.
Methods: Medine, and PubMed were searched from 2010 to 2016 for review
articles and studies reporting patient outcomes or policy outcomes relevant to
primary care childhood obesity interventions for children ages 2-11 years.
Additional articles were accessed through relevant websites, journals, and
references. Our screening criteria included interventions that could be adopted by
oral health professionals.

Results: Forty-two articles met inclusion criteria. Effective interventions fell into
four domains: family-based programs, motivational interviewing, office-based
practice tools, and policy interventions. Despite strong evidence linking the
consumption of sugar-sweetened beverages to childhood obesity, our review did
not find evidence of primary care programs effectively targeting and reducing
childhood sugary drinks.

Conclusions: Effective primary care interventions for addressing childhood obesity
have been identified, although only short-term effectiveness has been
demonstrated. Dissemination of these practices as well as further research and
advocacy are needed. Childhood obesity and poor oral health share many common
risk factors. Additional research should focus on the benefits and feasibility of
widespread interdisciplinary medical-oral health collaboration in addressing the
two most prevalent diseases of childhood.

(NHANES) (1). The natural history of childhood obesity
begins with excessive rates of weight gain occurring early in

America’s high rates of childhood obesity are a serious con-
cern for families, health care practitioners and the nation at
large. Ogden et al. reported 31.8 percent of US children aged
2-19 had unhealthy weights as measured by the 2011-2012
National Health and Nutrition Examination Survey
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life and persisting into later childhood and adult years (2-4).
Traditionally, medical primary care professionals (PCPs) have
addressed this epidemic; however, these interventions are
increasingly being questioned as ineffective without more
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Table 1 Inclusion/Exclusion Criteria

Primary care interventions for pediatric obesity

Research question Inclusion

Exclusion

Population
Interventions

e Children under age 12 and/or their families

e Interventions performed by non-oral health professio-
nals in community and professional settings with the
potential for translation into clinical or community

e Population of less than 100 patients/providers studied

e Pharmacologic treatment or interventions primarily
intended to address the cardiometabolic or other
health outcomes of obesity

oral health practice, either by direct provision of the

intervention or by referral
Outcomes

o Effectiveness as demonstrated by changes in BMI or

o No available measurable outcomes for review

in critical drivers of pediatric obesity, such as dietary,
physical activity, or environmental changes relevant

to obesity

involvement of other health care and community partners
(5-7).

The aim of this scoping review is to examine recent evi-
dence regarding the effectiveness of primary care interven-
tions to reduce childhood obesity. Our framework was to
identify medical interventions, such as lifestyle counseling for
sugar-sweetened beverages (SSBs) and routine health moni-
toring that had a potential for widespread adoption by the
oral health community. We presented this review to the
Healthy Futures Symposium, held in November 2016; the
purpose of the Symposium was to address how the oral
health community could be involved in reducing childhood
obesity. This innovative convening of medical, dental, aca-
demic, and community partners gave our interdisciplinary
group of authors the opportunity to view the medical litera-
ture with a novel perspective and review effective primary
care interventions that oral health professionals could adopt
if they choose to integrate healthy weight promotion into
their professional practice.

Methods

We searched two relevant electronic databases (PubMed and
MEDLINE) for English-language review articles dating from
January 2010 to July 2016 to answer the following research
question:

* What are non-oral-health professionals (e.g., physicians,
nurse practitioners, and dietitians) in practice and in pub-
lic health settings currently doing to effectively address
childhood (under age 12) obesity and reduce consump-
tion of SSBs?

We identified additional relevant articles by screening
recent contents of major pediatric and childhood obesity
journals, the Cochrane Library, ClinicalTrials.gov, and other
obesity-related websites and reference lists. Using defined
inclusion/exclusion criteria (Table 1), two members of the
study group (DD, NM) performed title and abstract screen-
ing of 1,404 articles. In accordance with PRISMA guidelines,
we subsequently performed independent review of 244 full-
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text articles for inclusion/exclusion criteria and relevance to
the study question (8). Articles were grouped into effective
domains; all authors independently extracted the data from
the 42 identified articles within the effective domains (See
Figure 1). Detailed information on the search strategy is avail-
able in the appendix.

Results

After review of the relevant studies, we identified four
domains of effective primary care interventions used to
address childhood obesity:
* Family-based programs
* Motivational interviewing
* Office-based practice tools
* Policy interventions

Because of the strong evidence that SSBs are unique con-
tributors to childhood obesity, we also reviewed targeted clin-
ical interventions to reduce childhood SSB consumption (9).

Family-based programs

Recent reviews of family-based interventions show participat-
ing families generally realize clinically significant improve-
ments in the weight trajectory of their children (Table 2) (10-
19). These programs for overweight or obese children and
their families occur in health care settings, homes, or com-
munity settings and engage participants in a series of classes
with an interactive curriculum focused on dietary changes,
physical activity, and parenting support.

Berge et al. reviewed 20 family-based programs and found
“70 percent of studies showed statistically significant moder-
ate to large effect size changes in child BMI (body mass
index)” (14). Secondary outcomes such as changes in screen
time, diet, and unstructured and structured play were also
improved. The most effective interventions included infor-
mation as well as interactive learning in the areas of parenting
skills, nutrition, and physical activity (15,16). Ling et al.
reviewed 29 family-based interventions and found young
children generally have greater improvements in weight than
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Figure 1 Selection process for articles chosen for pediatric childhood obesity scoping review.

older children (18). A systematic review on screening and
treatment for childhood obesity performed by O’Connor
showed behavior-based interventions had relative reductions
in BMI z score of —0.2 or more (18). The reductions in BMI
were relatively short-term in all programs; most programs did
not show efficacy 6-12 months after the intervention ended.
Reported outcomes demonstrate that these programs
effectively educate families and promote lifestyle changes.
Although there is no standardized family intervention pro-
gram proven to be most effective, parental satisfaction is gen-
erally high. Eighty-nine percent of parents participating in
the Healthy Habits, Happy Homes program were satisfied or
very satisfied with the program (19). Practitioners can refer
families to local programs, however, programs presently have
variable health care coverage and availability. A systematic
review and meta-analysis of behavioral-based interventions
for the United States. Preventive Services Task Force
(USPSTF) concluded family-based programs with at least 26
contact hours were effective in reducing excess weight gain in
children and adolescents after 6-12 months; the draft
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evidence review endorsed health insurance coverage of
these programs as being an effective preventive health inter-
vention (18).

Motivational interviewing

The review also demonstrated the effectiveness of motiva-
tional interviewing (MI), an intensive counseling style used
by PCPs to encourage families to adopt healthier lifestyle hab-
its (Table 3) (20-26). The 2007 Expert Committee recom-
mended PCPs use MI as a tool in negotiating healthy lifestyle
changes with families; however, the degree of efficacy of this
technique in a clinical setting was unknown until recently (4).
Borrello et al. performed a systematic review and meta-
analysis of MI for parent-child health interventions, including
studies targeting oral health in children, and concluded MI is
associated with significant improvements in children’s health
behaviors (20). Large studies of childhood obesity MI pro-
grams conducted in multiple primary care settings have dem-
onstrated short-term weight trajectory improvements as well

© 2017 American Association of Public Health Dentistry
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Primary care interventions for pediatric obesity

as changes in secondary moderators of weight, such as caloric
intake, television watching, and physical activity. These pro-
grams are often co-located in the medical office setting and
may involve a PCP meeting with the family to set feasible
goals, followed by a registered dietitian or nurse practitioner
assisting the family at home or in the office with the chosen
goals. Consistent with the methods of Miller and Rollnick,
trained practitioners use non-directive questioning and
reflective listening to establish agreement with families that
change needs to occur (27).

Office-based practice tools

Our review contained 11 articles demonstrating that elec-
tronic health systems and office-based practice tools improve
care and communication for PCPs addressing childhood obe-
sity (Table 4) (28-38). Shaikh et al. documented that adop-
tion of electronic provider prompts and reminders in a
teaching clinic resulted in a significant increase in diagnosis
and follow-up for overweight and obese pediatric patients
(30). In a point-of-care study of clinical decision support by
Taveras et al., obese children seen in a clinic using more
advanced EHR capabilities had less increase in their BMI
than those in usual care (31). Bronder et al. outlined further
potential capacities of EHR systems, including provision of
self-management support, linked patient education, and
prompts for community and programmatic referrals, but
noted few currently adopted EHR systems presently have
these capabilities (32).

The reviewed literature also showed promise that wide-
spread adoption of improved communication tools with fam-
ilies with limited English proficiency (LEP) and/or low health
literacy would enhance clinical interventions in childhood
obesity. This area of inquiry is critically important since family
LEP and low health literacy status both correlate with
increased rates of childhood obesity and decreased parental
care satisfaction (33). Studies showed strong evidence that use
of language interpreters and partnering patients with physi-
cians that speak their language improve outcomes and care
for LEP adult diabetic patients (34-36). Using tools to confirm
patient comprehension, such as the teach-back method was
also demonstrated to assist adult patients avoid misunder-
standings of health concepts. As reported by Porter and Zoell-
ner, teach-back methods improved the ability of adult patients
to complete self-monitoring diaries and resulted in a decrease
in SSB consumption among low health literate patients
(37,38).

Interventions to influence policy

Many authors in our review noted that childhood obesity
preventive measures taken on a broad policy level would
likely be more effective than clinical interventions after obe-
sity develops. Our review of nine articles with policy
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interventions (Table 5) showed that health care practitioners
could be the crucial link between community-based preven-
tion efforts and individual treatment follow-up. However as
pointed out by Vine et al. “Many health care providers con-
tinue to see themselves primarily as clinical practitioners and
not as health educators or advocates in the broader
community.” (39) Boyle et al. reported that 88 percent of sur-
veyed providers thought health care practitioners should
advocate for policies to reduce obesity, improve local envi-
ronments, and expand insurance coverage for obesity preven-
tion. The authors concluded that health care practitioners
could effectively mobilize community members and influ-
ence policymakers, but need time, training, resources, and
institutional support to improve their ability to communicate
obesity-prevention messages as policy advocates (40).

Reviewed authors identified multiple opportunities for
health care professionals to initiate preventive policy changes
close to home. The importance of establishing healthy local
vending policies was highlighted by Craddock et al. in a study
reporting significant declines in student soda consumption
when Boston high schools restricted the sale of SSBs from
vending machines (41). Lawrence et al. reported that sodas
comprise the greatest percentage of beverages, and candy was
the most frequently offered food in the vending machines of
local health facilities (42). Wogjicki and Grech et al. described
numerous vending strategies for altering marketing, availabil-
ity or pricing of unhealthy drinks and foods in hospital vend-
ing machines, and concluded that changes in hospital food
policies can be a model for community health reforms
(43,44).

A significant body of articles also presented evidence
regarding the impact of food and beverage industry funding
on professional organizations and research. Bes-Rastrollo
et al. studied published reviews of the medical literature on
the relationship between SSB consumption and weight gain;
they found that reviews with financial conflicts of interest
were five times more likely to determine no impact of SSB on
weight gain compared to reviews without food-industry
funding (45). Analysis of sugar industry influence on federal
policies and research by Kearns et al. revealed that historical
documents from the 1960s showed that the sugar industry
successfully developed relationships with federal policy-
makers and prominent researchers to minimize the true
harms of sugar intake; the resulting policies significantly
impacted priorities for the subsequent National Caries Pro-
gram and research regarding the hazards of added sugar on
cardiovascular health (46,47).

Lack of clinical interventions to reduce SSB
consumption

Despite evidence of strong links between SSB consumption
in children and unhealthy weight gain, our review did

© 2017 American Association of Public Health Dentistry
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call, 11 interactive

voice response

calls.

Primary care interventions for pediatric obesity

not find evidence of targeted clinical interventions for chil-
dren that significantly reduced SSB consumption (Table 6)
(9,48-53). A systematic review by Lane et al. concluded that
child- and adolescent-focused SSB intervention studies are
not providing enough information to determine best practi-
ces for nutrition researchers and practitioners (49). The
reviewed studies primarily identified correlates of SSB con-
sumption, such as Mazarello Paes et al. who reported that
children’s preference for SSBs, time spent viewing television
or other screens, and snack consumption were positively
associated with SSB consumption; parental modeling of
healthy drinks was associated with lower SSB consumption.
They also found that studies using a behavior change theory
and addressing multi-level determinants of SSB consumption
had proven short-term efficacy (50). School interventions
addressing SSB consumption provided some evidence of the
types of messaging effective at changing behavior. As reported
by Cunha et al,, nutritionists delivering educational sessions
on SSB consumption to students, parents and teachers found
significant reduction in daily SSB consumption but no reduc-
tion in BMI gain (51).

Discussion

Our review of the relevant literature identified four domains
of effective clinical practices and policy interventions available
to PCPs to reduce childhood obesity: family-based programs,
motivational interviewing, office-based practice tools, and
policy interventions.

Evidence of efficacy was most significant in family-based
interventions and motivational interviewing, with systematic
reviews consistently finding short-term effectiveness com-
pared to usual care. The benefits of these interventions to
families and children include statistically significant reduc-
tions in BMI z scores as well as increased physical activity,
reduced screen time, and reduced consumption of sugary
drinks and foods. The improvements are generally clinically
modest, however, and do not show evidence of sustained
effects beyond the intervention period, usually 6-12 months
(18,25,26). Future research should focus on sustaining the
benefits of these programs. We concluded that the evidence
supports widespread dissemination of these programs into
clinical practice and pre-doctoral curriculum, since they dem-
onstrate efficacy greater than that seen in the current brief,
primary care interventions for pediatric weight management
(54).

The use of enhanced office-based practice tools also
showed promising evidence for improved provider effective-
ness in addressing childhood obesity. Electronic health sys-
tems with provider prompts and decision support tools
demonstrated improved childhood obesity documentation,
however, only one study reviewed showed improved clinical
outcomes. Further work needs to be done in this promising

S117



D. Dooley et al.

Primary care interventions for pediatric obesity

"Ajisaqo adnpal

0} saijod 1o 1ed0Ape
p|noys sjeuoissajoid aied
yieay ybnoyy sispjoy
-9ye1s 9,88 "uoiuanaid
-A}1saqo 01 pajejal
Sal1IAIDe AdedoApe
/food Aue ur psbebus
Buiney jou papodal
siapinodd Jo oG/ <
"92130eud [eDIUlD Ul AYS
-2g0 pooyp|iy> 1usna.d
01 S1O0}3 JI9Y} O} 3dUEe}
-s1Sal [eyuaJed pue syusw
-uoJIAue pooyioqybiau
10 sawoy panieduad
siapinodd Jo 9%,06< "SHSIA

‘S9AlleIUSSaIdal ddue
-INSuUl Y1[eay pue ‘}jels
Juswiedap yieay
‘siojedisiuiuipe Ajjpey
218D U3}{eay YLM SMIIA
-191Ul Jap|oyaels ()
‘(s1940M yyeay Anu
-NWWOD pue ‘Sjuelsisse

"Rjiseaqo pooypjiyd
1uaneid 03 sapijod

duielpad [ediulp buunp |edIpaW ‘siduoideld “SMBIAIRIUI 10} 91BD0APE 0} SSBU
Buipasyjisealq pue ‘uon 3sINU ‘sasINU ‘sueniaIp anieyenb -IpeaJ JO [9A3] ,SISPIA
-dwnsuod epos buidnpal ‘suenisAyd) siapia ur syuedpiped 9g - -oud aued Yyeay ssasse
‘Aunioe-jedisAyd jo -01d aied yyeay o} Aen ‘kenins 01 pue adn2eid [edlulp
sduenodwl 8y} passnasip -INs paJalsiulwpe-}|as e Ul papnpul ul uonuanaid Ausago
9007 Ul Apnis skemje 1o Ajjensn sispin (1) :SPOYISW UOoI}I3||0d siopinoid ssaippe slopinoid aied
paJ4IN220 UOND3||0d BleQ  [PUOIEBAISSCQ -01d a4ed y3|eay Jo %G9  -Elep OM} papnpul Apnis 3IeD Y)|eay 8pe Yi[eay Moy aquIsap O]  Sa1e1S paiun 6007 (ov) 9jkog
‘sishjeue
uoIssalbal uossiod
Buisn passasse suols
-NDUOd S3PIMEe By} pue ‘Ajisaqo Jo uieb
1S3.3}UI JO SPIJUOD ybiam pue sabels
pa1els Usamiaq uone -A3(Q paud}eaMs-Iebns
WY} INOYIM 350y} -possy “Ajsaqo 1o uieb JO pJal} dY3 Ul panp
uey} A1Iseqo pue uon ybiam pue uondwins -UOD SMBIASJ DI1BWISAS
-dwnsuod gss uaamiaq -UOD gSS UdaMIaC UOI} paysiignd jo synsal
UoI3eIDOSSe dA1IsOd -BID0SSe 9y} Uo €107 3y} 9dUBN|juI 158193UI
‘€102 ‘L€ 1snbny OU JO UOISN|DUOD B JUas ‘L€ 1snbny 310439 JO SPIJU0d |enuslod
0} saseqeiep sndods -aid 01 Aj23I| @10W sawiny payslignd (SYS) SMalna. JO 3INsopPsIp a3y}
pue ‘Aleigi] auelydo> M3INY SAI} 9J9M }S3IBYUI JO J11eWRlsAS paysi| SMIINDY 1o Buipuny Ansnput e (St)
3y} ‘PaNgnd o uondaduy JJPWR1SAS  SIDIJJUOD [eDUBUL YUM SYS  -gqnd JO M3IASJ D1}eWlSAS JIPWRISAS /| -UBUIL} JBYIBYM paulliexy  s1els pauun €107  ojloAsey-sag
UoIUBAJIBIUI JO uofRINg UITMVENEMU] JOIABYSQ WODINQ SpPoYIsN azis Apnis Sswiy Anunod uonedignd Joyiny
Jo adA) JO JeaA

S3PIUY ADIjod dDUBN|HU| O} SUOIIUBAISIU| JO Alewwng § djqeL

© 2017 American Association of Public Health Dentistry

S118



Primary care interventions for pediatric obesity

D. Dooley et al.

01 1dwsane jou pIp pue
0561 se Auea se saued
|eIUSp pasned Jebns 1eyy
Mauy Aipsnpul Jebns sy

1By} MOYSs SHUSWNJ0P 3y |

‘Kedsp

41001 uan31d 0} uon
-dwnsuod Jebns 101153l
01 Moy Jo buipueisiapun
d1yuads e dojansp

0} Ayunpoddo passiw

e Sem dDN 9y} 1s9b

-bns pue sp/61 Aldes ayy
ur Aiysnpul Jebns sy pue
YAIN 9Y1 Udam1aq sep
-uabe Yoieasal Jo jusw

-ublje ue |eanal sbuipul4

‘sauIydew buipuan

wou} paseydind sabels
-A3Q pue spooy Jo Ayjenb
[euonLINu ay3 buinouduil
1B 9AI}D3}D ale salbalelis
Ayjiqejieae pue bul

-oud 1By} 92USpIAS U}

-SISUOD puNnoj MalAal oy |

'900¢-500¢ pue
700¢ —€00¢ UsaMiaq
pa.IN220 $gSS JO Uol}

-dwnsuod ,syuadsajope ul
abueyd apimuoneu jued
-11ubIs ON SBUIAISS Q€|
0} Ajiep sbuIAeS | /7| JO
abeiane ue wouy ‘9007
0} #00¢ WO} sulj>sp
juedubIS PaMoys sgss
Jo uondwnsuod Juspnis

jooyds ybiy d1gnd uoisog

‘welboud
salle) [euoneN ayi
1oy sanuoud ydieasal
Buniss o1 paielal
suonoe Ansnpul azA|
-eue 0} A12alIp $32In0s
pa1deIUOD pUe ‘1BD)
“PHOM pue paNgnd JO
saydJeas ybnoayl ¥yaiN
9y} 0} palejas SadIN0s
pue ‘L /6l 01 6561
woJ} spuswndop Ay
-snpul Jebns 393q pue
aued [BUISIUI paulwex]
‘lenuely sisAjeuy
9OUSPIAT By} Buisn seiq
JO YISl 10} passasse
S9DIMY “SIBUINSUOD
auiydew buipuan Aq
pa19|as sabesanaq pue
pooy jo Ayjenb jeuon
-1Inu ay1 anoidwi 0}
wie }ey} suonuaAIdUI
11J3NU IO} P3}ONPUOD
SISOUYIUAS pue yd.eas
9IN1eJaY| d11eWIISAS

‘e1ep SINVHN Buisn
AQ SpuaJ} [euoneu Yim
paledwod alam el
ul sabueyd paniasqo
‘9007 pue ¥00Z ‘L
-6 Sopesb ul spuapnIs
Buowe AsAIng YinoA
uo1sog 3y Ul sgss
Jo uondwnsuod |e10}
ssasse 03 suonsanb ¢
JO S}nsaJ oy} paledwod

SIUBWIND0P
Aisnpul
1ebns |eussyul

panlyle 6Le

‘|eLI} P3J|0JIUOD
|eruswiIadxe

-IsenQ ‘|euy 1531
-150d1s91-a1d
‘'SIDY 4215N|D

'S1DY — salpnis 71

SIUSPNIS |O0YDS
ybiH uolsog ££07

"(dDN) weiboid

Sale) [BUOIEN 3y} JO

saipoud ydieasas J9ye

01 (YdIN) Y2ieasay

|eIUSQ 4O 31N}

-lisuj [euoneN =yl yum

uopdelaul s, Ansnpul
Jebns oy} aio|dxa 0]  S91LIS PANUN

Gloc (97) suieay

"SIBWNSUOD
O snieis ybrem
Jo Ayjenb 1a1p anoudwi
0} abueypd Joineyaq
Bundie Ul sauydew
Buipuan ul suon
-UsAJS1UI UORIIINU JO

ASed1}43 Y] BUILISIBP O]  S31PIS pPallun

§l0¢ () Y2819

‘700¢ Ul sjooyds ul
SgSS JO 3|es padlsal
sjooyds dignd

u03s0g Jalje pauldap
sabelanaq pausleams
-1ebns jo uondwnsuod
,Siuspnis jooyds ybiy

JOYIDUM BUIWIDISP O]  S91LIS Panun 110z (1) doopesd

L£61 01 6561 WOl Apnis ased
M3INSY
a|gedi|dde 10N J11ewWalsAS
uolen|ens
|eruswiIRdxe
900Z '¥00¢ -1send
UOIIUSAJIBIUI JO UOneINg UOIJUSAISIUI
10 9dAL

J0IARY3Q SWOIINO

SPOYIBIN

az1s Apnis

Aiuno>  uonedignd
JO JBaA

swiy Joyiny

panuiuo) sapy Adljod 'S d|qeL

S119

© 2017 American Association of Public Health Dentistry



D. Dooley et al.

Primary care interventions for pediatric obesity

Jua.Lnd

YHM 1UD1SISU0D ‘suor}
-UaAJRIUI AlISago pooy
=pIiyp Ul papnpul bureq

911D JO DUBPIND
Ayusp! 03 usuodwod
aJed Aewud e yum
SUOIIUBAIIUI Paseq

woJ} paysijgnd jusw
-eaJ} pue uonuanaid

A¥saqo ul 3|04 aled
Arewnd sy uo aunye

2107 031 500Z M3INSY Abuiseaidur aie sqdd -Ajunwwod pue -d1ulp sapnJe -13}I] JO SM3IASJ U3
woly paysiignd sy 21}eWR1SAS 1eyy saresisuowap Apnis JO M3IABI B PRIONPUOD)  pamalnai-Iaad 96 Jsow 2y} aiepdn o] S3)eIS pPaluN €102 (6€) BUIA
‘sauIydew buipusa
Ul PaJa}jo Spooy ||e jo
abejuadiad 15910316 By} ‘s1onpoud asay}
pasudwod Apued 'sjooyds JO ssauNjyeay ay}
eluiofi|ed Aq passype pue pjos spnpoud jo ‘SIUBWIUOIIAUD
sobelanaq Ayyeay 1oy s2dA} sy} paulwexs sas poo} Ayyjesy
SpJepue)s 1w sjeudsoy -Aleuy ‘sapijod buipuan “uaJp|Iy> dAISS 918310 0} sapijod buisn
Ul sabesanaq Jo 9% ez "9les Uo uonewlojul 1oy 1ey} sanl|ioey aJe suoneziueblo aled
10} palayo sabelansq Pa1ONPUOd SM3IAIRIUI 318D Y}jeay yieay moy se ||om
le jo abejusdiad 15818316 pue saulydew buipuan eluIojljed se saulydew buipuan
uolen|ens 3y} pasudwiod sepos Ul p|Os SWa}ll JO padnp 61 Ul passasse Ay|oey a4ed Yyjeay
900z Ul |eyuawLIadxd “Aujoey 1ad saulyoew bul -UOD DIM SJUDWISSISSe saulydew Ul p|Os SpP0o0} JO ssau
pa.IN30 UOII3||0D eleQ -ISend)  -puan €' pabelane sjendsoH abeianaq pue pood Buipusa 96 -INJyY3B3Y BY} SSISSE O] SD1LIS PAHUN 6007 (zP) @duaimen
“Apnis ased anljeieu
e ojul Ajjesibojouoyd
"aseasip Heay Aleuoiod sBuipul} pajquiasse
Ul Jojoe} ¥si e sem uol} pue 3seasip 1eay
-dwnsuod 350.0Ns 1ey} A1euolod jo sasned Aiey
sjeubis buiuiem Auea -3Ip 9y} INOge sa1egap
Aejdumop 01 96| Ul A1ea 0} JueARjaI SpUBW yoJeasal
129oid ydieasas aseasip -91e1S pue ‘syodsl 9seasip 1eay Aleuolod
Jeay AJeuoiod sy si [BOLIOISIY ‘S}USWNOOP payodal 03 bunejas spuswndop
palosuods Aisnpul Jebns |BUJSIUI UOIEPUNOS 10U spusW Ansnpur Jebns [eulaiul
S,0961 015,066 Wol4 Apnis ased 9y} 18y} s1s9bb6ns Apnis  yoiessay Jebng pauiwexy  -ndop Jo JSquinN JO SisAjeue |esuolsly /- $91e1S palun 9107 (L) suieay|
‘93Ul bundlsal
uey} Jayiel ‘uondwns
-uod Jebns jo wiey ayy
2dNpal pjnom 1eyy suorn
-usnJeUl Yyesy dignd
0} UOIIUS}Ie 1D3|}3p 0}
Aba3e.is e pardope ‘suon
-eIDOosse apel} ybnoayy
‘peajsul Ing ‘Aedsp
Y300} Ul 950.0NS JO
3|0J aAlleSNeD ay1 Ausp
UOIIUSAJIBIUI JO UOneINg UOIJUSAISIUI JoIABYSQ BWODINQ SPOYIBN azis Apnis swiy Anuno>  uonedignd Joyiny
10 9dAL JO JB9A

panuiuo) sapy Adljod 'S d|qeL

© 2017 American Association of Public Health Dentistry



D. Dooley et al.

c
o
=
c
9]
S
c
9]
2
£
—
o
c
S
=
©
o
S
[a)
c
k)
=
w— C
52
]
S
[
IS
[
L E
s_CQ.S
8|8 ok
S |8 o5 N
2lT c g
c © 8
9] o
ol 2 v =
wEEO
E|EE®
5|8 o ¢
O| @ o 9
*Ss_mm
(@]
EE‘
L
s @
S o
29
©
==
£ o
U
“— n &
w| o acE
T, PO
O |lw o 8
S |o7oT a
51 2 ® @
>
9]
N
(%]
>
©
>
2
wv
& LI) 1
seS_T_gEBTE
5B 9@ T8 gos © g .2
c c S O c nw O &
< © > 2 &3S
i Q — 5 E o60© 2Ly
NEET R AL 2R 2
S € o ¥ [ o U
IS c 20U 2 g2ea
N QS 2 =%25g % ¥EC
© T c O 2c = o
L9 < 5504 3 U E
HNEOQ_«‘EL;-;
N N v = 2 c 5=
O — Cc v £ o O = o
mOOOOo_ULog_>
ElRREaJ Lo FE
<
>
-
15
2 S
] [¢]
c |9
=
5 c
O 9
5 ™
g © ¢
= o=
= © Q
£ v >
< | > =
>
Y
°
o
n —
) o
e =
© >
] <

© 2017 American Association of Public Health Dentistry

Examples from 2012

Commentary

United States To discuss the role of Numerous exam-  Describes US and interna-  Hospitals should be a

2013

Wojcicki (43)

model for health care

tional policies regard-
ing hospital food and
beverage offerings.

ples of hospitals
with healthy

hospitals in limiting the
amount of unhealthy

foods and beverages
on their campuses.

reform in their communi-

ties and removing SSBs
is a necessary first step

vending policies

Primary care interventions for pediatric obesity

area as well as the use of primary care language support tools
to address childhood obesity. The low levels of use of inter-
preters in primary care has been documented by many
authors; a national survey of the American Academy of Pedi-
atrics fellows in 2010 showed that less than half of responding
pediatricians working in states with a high-LEP population
reported any formal interpreter use. The majority of pediatri-
cians surveyed used family members, including the child
patient, to communicate with parents, a practice correlated
with communication errors and compromised quality of care
(55).

Most practitioners and researchers call for a multi-sector
approach to address childhood obesity and dental caries, in
which broader societal, economic, and community factors
are addressed along with individually oriented clinical efforts.
Our review identified a link between reducing the availability
of soda in school vending machines and student soda con-
sumption, and evidence that vending environments in many
hospitals do not model healthy dietary recommendations.
Reviewed studies also identified important issues to be
addressed such as the potentially pernicious influence of
food-and-beverage-industry funding on governmental poli-
cies, and professional research. We concluded that health care
practitioners have unleveraged potential to reduce childhood
obesity rates by taking a more active role in creating healthy
environments for children. Researchers should also increase
their study of the impact of PCP advocacy efforts on issues
such as local vending environments and professional conflict
of interest policies.

Our review noted a significant gap in primary care tools
addressing childhood obesity — the lack of effective clinical
interventions to reduce childhood SSB consumption. There
is a great need for research in this area, since SSBs are a major
source of sugar in children’s diets. The American Heart Asso-
ciation recommends that children and adolescents limit sugar
consumption to less than 25 grams daily, yet between 2009
and 2012 children 219 years of age consumed on average of
80 grams, or 20 teaspoons of added sugars daily (56). Studies
have shown a significant relationship between soda consump-
tion and higher rates of weight gain and obesity in children
aged 2 and above (52,57,58). Researchers should prioritize
developing practical, sustainable interventions for SSB reduc-
tion; these could be available either in clinical or community
settings. Similar to smoking cessation programs, a step-wise
method of reducing consumption of sugary drinks would
assist families in understanding the risks of SSBs, document-
ing their intake of SSBs and support interested families in
making lifestyle changes. It would also help families identify
which childhood drinks contain sugar and deliver a clear
message that these drinks are unhealthy. Though a personal,
highly tailored office or community-based intervention may
be proven effective, altering school and community
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environments in conjunction with counseling and education
would produce the most lasting and meaningful effects.

Widespread dissemination of the clinical interventions
identified in this review would require mobilizing both health
care and community partnerships. Although motivational
interviewing and family-based programs are initiated in the
primary care setting, expansion of these programs would
require additional support outside of daily clinical practice.
Authors reported that lengthy health practitioner training,
additional staff to recruit and motivate families, large group
spaces, and interdisciplinary collaboration were all critical to
demonstrating program effectiveness. They also noted that
incentives and convenient scheduling were needed to moti-
vate families to participate (22,24). Studies of enhanced EHR
and communication tools cited barriers such as cost of imple-
mentation, difficulty obtaining reimbursement for services,
and the additional time required for their access and use (29-
32). Similarly, authors advocating for enhanced advocacy role
for health care practitioners noted that PCPs would need
time, training, resources, and institutional support to become
more effective policy advocates (40).

Our review’s intent was to identify effective childhood obe-
sity interventions that could potentially be adopted by inter-
ested oral health professionals. Health care leaders have
increasingly called on oral health professionals to take a role
in addressing childhood obesity, similar to their efforts to
address hypertension, diabetes, and tobacco use. Childhood
obesity and poor oral health share common risk factors and
disproportionately impact a population of at-risk children
from low-income families and certain racial/ethnic groups
(59,60). However the framework of a medical-oral health
effort to address these diseases remains unclear and barriers
would need to be addressed, such as the lack of integrated
EHRs and interpreter services in many oral health settings
and reimbursement for enhanced interventions. Further
research is needed regarding the feasibility and impact of this
collaboration (5).

Multi-disciplinary professional partnerships could enhance
advocacy efforts for policy changes, such as healthy vending
machines, and efforts to address SSB marketing and influence
on research. Practitioners working with families to encourage
the formation of healthy lifelong habits are in a position to
effectively advocate on broad policy matters, such as access to
healthy foods and water. Oral health professionals could part-
ner with medical providers to ensure that professional organ-
izations adopt strong conflict-of-interest standards to limit
the influence of industry on research and policy-making. By
disseminating identified effective practices more widely and
working together, practitioners and policymakers have signif-
icant potential to create healthier futures for the children and
families in our care.

Our review documents the effectiveness of multiple domains
for primary care providers to address childhood obesity in
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their offices and professional practice. Strengths of this review
include the comprehensive search and the novel framework of
using inclusion criteria developed by a multi-disciplinary team
of authors to view primary care interventions that might be
integrated into oral health practice. The review has several limi-
tations, including the use of English-language articles only, our
inability to assess bias and the dependence upon many review
articles that cited duplicating primary references.

Conclusion

* This scoping review provided evidence of effective pri-
mary care interventions to reduce childhood obesity
including family-based programs, motivational interview-
ing, office-based practice tools, and interventions to influ-
ence local, community and professional policies.

* The review identified a lack of effective clinical programs
targeting reduced consumption of SSBs by children and
their families. Further research on effective programs is
critically important.

* The widespread dissemination of the identified
evidence-based practices by PCPs has the potential to sig-
nificantly reduce rates of childhood obesity. Barriers
would need to be addressed in order for sustainable pro-
grams to be widely available to patients.

* Research is needed to identify programs that demon-
strate sustained reduction of unhealthy weights in children.
* Further research is also needed on the impact of language
interpreters, EHR clinical decision support and low-literacy
communication methods in addressing childhood obesity.

* Childhood obesity and poor oral health share many
common risk factors and disproportionately impact a
shared population of at-risk children. Many of the effective
interventions for childhood obesity, such as motivational
interviewing, office-based practice tools, and policy initia-
tives to support healthier environments have potential for
widespread adoption within the oral health community.

* Health care practitioners from various disciplines have
the potential to work together to influence societal issues
impacting both childhood obesity and poor oral health
and create healthier futures for children.

Acknowledgments

Ruth Barzel MA, Katrina Holt MPH, MS, RD, Claudia C.
Olague, Sheila Stern, Jennifer K Stanger MD and Norman
Tinanoff DDS, MS assisted with editing this article. Evans
Whitaker M.D., M.L.LS., performed the comprehensive lit-
erature review. Support for this article was provided by Rob-
ert Wood Johnson Foundation. The views expressed here do
not necessarily reflect the views of the Foundation.

© 2017 American Association of Public Health Dentistry



D. Dooley et al.

References

1.

10.

11.

12.

13.

14.

Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of
childhood and adult obesity in the United States, 2011-2012.
JAMA. 2014;311(8):806-14.

. Waters E, de Silva-Sanigorski A, Hall B], Brown T, Campbell

KJ, Gao Y, Armstrong R, Prosser L, Summerbell CD.
Interventions for preventing obesity in children. Cochrane
Database Syst Rev. 2011;(12):CD001871. doi(12): CD001871.

. Ejlerskov KT, Christensen LB, Ritz C, Jensen SM, Molgaard

C, Michaelsen KE The impact of early growth patterns and
infant feeding on body composition at 3 years of age. Br |
Nutr. 2015;114(2):316-27.

. Barlow SE. Expert Committee. Expert committee

recommendations regarding the prevention, assessment, and
treatment of child and adolescent overweight and obesity:
summary report. Pediatrics. 2007 Dec;120(Suppl4):S164-92.

. Tavares M, Chomitz V. A healthy weight intervention for

children in a dental setting. ] Am Dent Assoc. 2009;140(3):
313-6.

. Children Now and Oral Health Access Council. Oral health

policy brief, childhood obesity & dental disease: common
causes, common solutions. 2017 [cited 2017 Apr 1]. Available
from: http://www.childrennow.org/files/2414/2568/0078/
oral_health_brief 022011.pdf

. Ziegler ], Hughes CV. Weighing in on pediatric obesity:

weight screening at the dental visit. ] Am Dent Assoc. 2016;
147(2):146-50.

. Mobher D, Liberati A, Tetzlaff ], Altman DG. PRISMA Group.

Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;6(7):
€1000097.

. Scharf RJ, DeBoer MD. Sugar-sweetened beverages and

children’s health. Annu Rev Public Health. 2016;37:273-93.
Colquitt JL, Loveman E, O’'malley C, Azevedo LB, Mead E,
Al-Khudairy L, et al. Diet, physical activity, and behavioural
interventions for the treatment of overweight or obesity in
preschool children up to the age of 6 years. Cochrane
Database Syst Rev. 2016 Mar 10;3:CD012105.

Loveman E, Al-Khudairy L, Johnson RE, Robertson W,
Colquitt JL, Mead EL, et al. Parent-only interventions for
childhood overweight or obesity in children aged 5 to 11 years.
Cochrane Database Syst Rev. 2015 Dec 21;(12):CD012008.
Janicke DM, Steele RG, Gayes LA, Lim CS, Clifford LM,
Schneider EM, Carmody JK, Westen S. Systematic review and
meta-analysis of comprehensive behavioral family lifestyle
interventions addressing pediatric obesity. ] Pediatr Psychol.
2014 Sep;39(8):809-25.

Sung-Chan P, Sung YW, Zhao X, Brownson RC. Family-
based models for childhood-obesity intervention: a
systematic review of randomized controlled trials. Obes Rev.
2013 Apr;14(4):265-78.

Berge JM, Everts JC. Family-based interventions targeting
childhood obesity: a meta-analysis. Child Obes. 2011 Apr;
7(2):110-21.

© 2017 American Association of Public Health Dentistry

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Primary care interventions for pediatric obesity

Blake-Lamb TL, Locks LM, Perkins ME, Woo Baidal JA,
Cheng ER, Taveras EM. Interventions for childhood obesity
in the first 1,000 days A systematic review. Am J Prev Med.
2016 Jun;50(6):780-9.

Yavuz HM, van Ijzendoorn MH, Mesman J, van der Veek S.
Interventions aimed at reducing obesity in early childhood: a
meta-analysis of programs that involve parents. J Child
Psychol Psychiatry. 2015 Jun;56(6):677-92.

Ling J, Robbins LB, Wen E. Interventions to prevent and
manage overweight or obesity in preschool children: a
systematic review. Int ] Nurs Stud. 2016 Jan;53:270-89.
O’Connor EA, Evans CV, Burda BU, Walsh ES, Eder M,
Lozano P. Screening for obesity and intervention for weight
management in children and adolescents: a systematic evidence
review for the U.S. Preventive Services Task Force [Internet].
Portland:

Kaiser Permanente Center for Health Research; 2016

[cited 2016, Nov 28]. Available from: https://www.
uspreventiveservicestaskforce.org/Home/GetFileByID/2858.
Haines J, McDonald J, O’Brien A, Sherry B, Bottino CJ,
Schmidt ME, Taveras EM. Healthy habits, happy homes:
randomized trial to improve household routines for obesity
prevention among preschool-aged children. JAMA Pediatr.
2013;167(11):1072-9.

Borrello M, Pietrabissa G, Ceccarini M, Manzoni GM,
Castelnuovo G. Motivational interviewing in childhood
obesity treatment. Front Psychol. 2015 Nov 12;6:1732.
Davoli AM, Broccoli S, Bonvicini L, Fabbri A, Ferrari E,
D’Angelo S, Di Buono A, Montagna G, Panza C, Pinotti M,
Romani G, Storani S, Tarnelli M, Candela S, Giorgi Rossi P.
Pediatrician-led motivational interviewing to treat
overweight children: an RCT. Pediatrics. 2013 Nov;132(5):
el236-46.

Resnicow K, McMaster E, Bocian A, Harris D, Zhou Y,
Snetselaar L, Schwartz R, Myers E, Gottlieb J, Foster J,
Hollinger D, Smith K, Woolford S, Mueller D, Wasserman
RC. Motivational interviewing and dietary counseling for
obesity in primary care: an RCT. Pediatrics. 2015 Apr;135(4):
649-57.

Resnicow K, McMaster E, Woolford S, Slora E, Bocian A,
Harris D, Drehmer J, Wasserman R, Schwartz R, Myers E,
Foster J, Snetselaar L, Hollinger D, Smith K. Study design
and baseline description of the BMI2 trial: reducing
paediatric obesity in primary care practices. Pediatr Obes.
2012 Feb;7(1):3-15.

Woo Baidal JA, Price SN, Gonzalez-Suarez E, Gillman MW,
Mitchell K, Rifas-Shiman SL, Horan CM, Gortmaker SL,
Taveras EM. Parental perceptions of a motivational
interviewing-based pediatric prevention intervention. Clin
Pediatr (Phila). 2013 Jun;52(6):540-8.

Broccoli S, Davoli AM, Bonvicini L, Fabbri A, Ferrari E,
Montagna G, Panza C, Pinotti M, Storani S, Tamelli M,
Candela S, Bellocchio E, Giorgi Rossi P. Motivational
interviewing to treat overweight children: 24-month follow-up
of a randomized controlled trial. Pediatrics. 2016 Jan;137(1).

$125


http://www.childrennow.org/files/2414/2568/0078/oral_health_brief_022011.pdf
http://www.childrennow.org/files/2414/2568/0078/oral_health_brief_022011.pdf
https://www.uspreventiveservicestaskforce.org/Home/GetFileByID/2858
https://www.uspreventiveservicestaskforce.org/Home/GetFileByID/2858

Primary care interventions for pediatric obesity

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Rifas-Shiman SL, Taveras EM, Gortmaker SL, Hohman KH,
Horan CM, Kleinman DP, Mitchell K, Price S, Prosser LA,
Gillman MW. Two-year follow-up of a primary care-based
intervention to prevent and manage childhood obesity: the
High Five for Kids study. Pediatr Obes. 2017;12(3):e24-27.
Miller WR, Rollnick R. Motivational interviewing: preparing
people for change. 2nd ed. New York: The Guilford Press;
2002.

Smith AJ, Skow A, Bodurtha J, Kinra S. Health information
technology in screening and treatment of child obesity: a
systematic review. Pediatrics. 2013 Mar;131(3):e894-902.
Moyce SC, Bell JE. Receipt of pediatric weight-related
counseling and screening in a national sample after the
expert committee recommendations. Clin Pediatr (Phila).
2015 Dec;54(14):1366-74.

Shaikh U, Berrong J, Nettiksimmons J, Byrd RS. Impact of
electronic health record clinical decision support on the
management of pediatric obesity. Am ] Med Qual. 2015 Jan-
Feb;30(1):72-80.

Taveras EM, Marshall R. Comparative effectiveness of
childhood obesity interventions in pediatric primary care.
JAMA. 2015 Jun;169(6):535-42.

Bronder KL, Dooyema CA, Onufrak SJ, Foltz JL. Electronic
health records to support obesity-related patient care: results
from a survey of United States physicians. Prev Med. 2015
Aug;77:41-7.

Flores G, Lin H. Trends in racial/ethnic disparities in medical
and oral health, access to care, and use of services in US
children: has anything changed over the years?. Int | Equity
Health. 2013 Jan 22;12:10.

Karliner LS, Jacobs EA, Chen AH, Mutha S. Do professional
interpreters improve clinical care for patients with limited
English proficiency? A systematic review of the literature.
Health Serv Res. 2007 Apr;42(2):727-54.

Hacker K, Choi YS, Trebino L, Hicks L, Friedman E,
Blanchfield B, Gazelle GS. Exploring the impact of language
services on utilization and clinical outcomes for diabetics.
PL0S One. 2012;7(6):€38507.

Fernandez A, Schillinger D, Warton EM, Adler N, Moffet
HH, Schenker Y, Salgado MV, Ahmed A, Karter AJ. Language
barriers, physician-patient language concordance, and
glycemic control among insured Latinos with diabetes: the
diabetes study of Northern California (DISTANCE). ] Gen
Intern Med. 2011 Feb;26(2):170-6.

Porter K, Chen Y, Estabrooks P, Noel L, Bailey A, Zoellner J.
Using Teach-back to understand participant behavioral self-
monitoring skills across health literacy level and behavioral
condition. | Nutr Educ Behav. 2016 Jan;48(1):20-6.el.
Zoellner JM, Hedrick VE, You W, Chen Y, Davy BM, Porter
KJ, Bailey A, Lane H, Alexander R, Estabrooks PA. Effects of
a behavioral and health literacy intervention to reduce sugar-
sweetened beverages: a randomized-controlled trial. Int J
Behav Nutr Phys Act. 2016 Mar 22;13:38.

Vine M, Hargreaves MB, Briefel RR, Orfield C. Expanding the
role of primary care in the prevention and treatment of

5126

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

D. Dooley et al.

childhood obesity: a review of clinic- and community-based
recommendations and interventions. J Obes. 2013;2013:172035.
Boyle M, Lawrence S, Schwarte L, Samuels S, McCarthy W]J.
Health care providers’ perceived role in changing
environments to promote healthy eating and physical
activity: baseline findings from health care providers
participating in the Healthy Eating, Active Communities
program. Pediatrics. 2009 Jun;123 Suppl 5:5293-300.
Cradock AL, McHugh A, Mont-Ferguson H, Grant L, Barett
JL, Wang YC, Gortmaker SL. Effect of school district policy
change on consumption of sugar-sweetened beverages
among high school students, Boston, Massachusetts, 2004—
2006. Prev Chronic Dis. 2011;8(4):A74.

Lawrence S, Boyle M, Craypo L, Samuels S. The food and
beverage vending environment in health care facilities
participating in the healthy eating, active communities
program. Pediatrics. 2009;123(Suppl 5):5287-92.

Wojcicki JM. Healthy hospital food initiatives in the United
States: time to ban sugar sweetened beverages to reduce
childhood obesity. Acta Paediatr. 2013 Jun;102(6):560-1.
Grech A, Allman-Farinelli M. A systematic literature review
of nutrition interventions in vending machines that
encourage consumers to make healthier choices. Obes Rev.
2015;16(12):1030-41.

Bes-Rastrollo M, Schulze MB, Ruiz-Canela M, Martinez-
Gonzalez MA. Financial conflicts of interest and reporting bias
regarding the association between sugar-sweetened beverages
and weight gain: a systematic review of systematic reviews.
PLoS Med. 2013 Dec;10(12):1001578; discussion e1001578.
Kearns CE, Glantz SA, Schmidt LA. Sugar industry influence
on the scientific agenda of the National Institute of Dental
Research’s 1971 National Caries Program: a historical analysis
of internal documents. PLoS Med. 2015 Mar 10;12(3):
€1001798.

Kearns CE, Schmidt LA, Glantz SA. Sugar industry and
coronary heart disease research: a historical analysis of
internal industry documents. JAMA Intern Med. 2016 Nov. 1;
176(11):1680-85.

Mekonnen TA, Odden MC, Coxson PG, Guzman D,
Lightwood J, Wang YC, Bibbins-Domingo K. Health benefits
of reducing sugar-sweetened beverage intake in high risk
populations of California: results from the cardiovascular
disease (CVD) policy model. PLoS One. 2013;8(12):e81723.
doi: 10.1371/journal.pone.0081723.

Lane H, Porter K, Estabrooks P, Zoellner J. A systematic
review to assess sugar-sweetened beverage interventions for
children and adolescents across the socioecological model.

J Acad Nutr Diet. 2016 Aug;116(8):1295-307.

Mazarello Paes V, Hesketh K, O’malley C, Moore H,
Summerbell C, Griffin S, van Sluijs EM, Ong KK, Lakshman
R. Determinants of sugar-sweetened beverage consumption
in young children: a systematic review. Obes Rev. 2015 Nov;
16(11):903-13.

Cunha DB, de Souza Bda S, Pereira RA, Sichieri R.
Effectiveness of a randomized school-based intervention

© 2017 American Association of Public Health Dentistry


info:doi/10.1371/journal.pone.0081723

D. Dooley et al.

52.

53.

54.

55.

56.

involving families and teachers to prevent excessive weight
gain among adolescents in Brazil. PLoS One. 2013;8(2):
e57498.

de Ruyter JC, Olthof MR, Seidell JC, Katan MB. A trial of
sugar-free or sugar-sweetened beverages and body weight in
children. N Engl ] Med. 2012 Oct 11;367(15):1397-406.
Avery A, Bostock L, McCullough E A systematic review
investigating interventions that can help reduce consumption
of sugar-sweetened beverages in children leading to changes

in body fatness. ] Hum Nutr Diet. 2015 Jan;28(Suppl 1):52-64.

Sim LA, Lebow J, Wang Z, Koball A, Murad MH. Brief
primary care obesity interventions: a meta-analysis.
Pediatrics. 2016;138(4):¢20160149.

DeCamp LR, Kuo DZ, Flores G, O’connor K, Minkovitz CS.
Changes in language services use by US pediatricians.
Pediatrics. 2013 Aug;132(2):e396-406.

Vos MB, Kaar JL, Welsh JA, Van Horn LV, Feig DL, Anderson
CAM, Patel MJ, Cruz Munos J, Krebs NE Xanthakos SA,
Johnson RK; American Heart Association Nutrition
Committee of the Council on Lifestyle and Cardiometabolic
Health; Council on Clinical Cardiology; Council on
Cardiovascular Disease in the Young; Council on
Cardiovascular and Stroke Nursing; Council on

© 2017 American Association of Public Health Dentistry

57.

58.

59.

60.

Primary care interventions for pediatric obesity

Epidemiology and Prevention; Council on Functional
Genomics and Translational Biology; and Council on
Hypertension

DeBoer MD, Scharf R], Demmer RT. Sugar-sweetened
beverages and weight gain in 2- to 5-year-old children.
Pediatrics. 2013;132(3):413-20.

Ebbeling CB, Feldman HA, Chomitz VR, Antonelli TA,
Gortmaker SL, Osganian SK, Ludwig DS. A randomized trial
of sugar-sweetened beverages and adolescent body weight.

N Engl ] Med. 2012;367(15):1407-16.

Hooley M, Skouteris H, Boganin C, Satur J, Kilpatrick N.
Body mass index and dental caries in children and
adolescents: a systematic review of literature published 2004
to 2011. Syst Rev. 2012;1:57.

Hayden C, Bowler JO, Chambers S, Freeman R, Humphris G,
Richards D, Cecil JE. Obesity and dental caries in children: a
systematic review and meta-analysis. Community Dent Oral
Epidemiol. 2013;41(4):289-308.

SUPPORTING INFORMATION

Additional supporting information may be found in the
online version of this article.
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