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Abstract

Background

BMI is a feasible and recommended measure for overweight and obesity screening in chil-

dren and adolescents. The study aimed to determine how often physicians correctly identi-

fied obesity/ overweight status in children and adolescents by using BMI percentile charts.

Methods

This retrospective cross-sectional study reviewed the paper medical records of children and

adolescents (6–14 years) who visited family medicine and pediatric outpatient clinics (Jan-

June 2012) in a medical city in Riyadh. Investigators calculated BMI percentiles (using

height, weight, age and gender data retrieved from the records) in order to identify patient

weight status. Physician documentation of obesity/overweight diagnoses in patient problem

lists were cross checked against their BMI percentile to assess the accuracy of physicians’

identification of weight status. The recommended management plan for identified patients

was also recorded.

Results

A total of 481 charts were reviewed, 213 (44%) children were seen by family medicine physi-

cians and 268 (56%) by pediatricians. The sample was equally distributed by gender. Height

was undocumented for 13% (71) of visiting patients. Eighteen percent of patients (86) were

classified as overweight (35)/obese (51) according to age and sex adjusted BMI percentile.

Physicians’ correctly identified and documented weight status in 20% of overweight/obese

patients: 17 out of 86 subjects. Weight status identification was higher among pediatricians

—25% as compared to family medicine physicians—10% [p = 0.08]. Dietary referral was the
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most common management plan for the identified children. Physicians were more likely to

identify obese children {�95th} compared to overweight {�85th - 95th} children. Subjects

whose BMI for age classified them into the highest BMI percentile category {�95th} were

more likely to be correctly identified (29%) compared to those classified within {�85th - 95th}

category—6% [p = 0.007].

Conclusion

Physician identification of obesity/ overweight status for children and adolescents was low,

irrespective of their specialty, and despite the condition being prevalent in the sample.

Future research that concentrates on interventions that may improve documentation of obe-

sity/overweight diagnoses and parameters needed for BMI indices would be beneficial.

Introduction

Overweight and obesity levels in childhood and adolescence is a global public health concern.

[1, 2] Worldwide prevalence rates of overweight/obesity have risen considerably in children

and adolescents in both developed and developing countries.[3] Curtailing the rise in obesity

is prioritized in the WHO’s global action plan on prevention and control of NCDs 2013–2020

and in a recent position paper for the society of adolescent health addressing prevention and

treatment of adolescent obesity.[4, 5] There is overwhelming evidence that overweight/obese

children and adolescents face social, psychological and physical problems as a consequence of

their weight. Obese/overweight children are more likely to suffer from anxiety and depression,

be bullied, face discrimination, and report low self-esteem compared to healthy weight coun-

terparts.[6, 7] Furthermore, overweight and obesity has been linked to poor health outcomes

and negatively impacts quality of life. It also contributes to populations’ burden of disease by

impacting all cause morbidity, mortality, and health related quality of life.[3, 8] Obese children

and adolescents are more likely to be obese adults and have more severe disease risk factors

than individuals of healthy weight in their youth.[9, 10]

There are several levels to obesity prevention among children and adolescents. Promoting

healthy eating, physical activity and limiting sedentary activity are examples of primary pre-

vention strategies. Secondary prevention includes early detection of obesity through BMI

monitoring in children and youth. These secondary prevention measures are carried out at

primary care practices and community public health clinics by health care providers.[11] In

fact, physicians are recommended to screen children six years and older for obesity and to

refer or to provide behavioral interventions to help them reduce their weight, for those found

to have BMIs in overweight/obese categories.[11] The use of age and sex adjusted BMI percen-

tiles is the recommended method for screening overweight and obesity in children and adoles-

cents, because of its convenience, reliability and known association with adult obesity. Despite

being one of the easiest conditions to investigate, identification of overweight/obesity remains

one of the most underdiagnosed and undertreated conditions.[12, 13] Furthermore, in clinical

practice the documentation rate of overweight/obesity among physicians’ remains very low.

[14–22] Studies to date have explored the identification through documentation of obesity in

different clinical settings including inpatient settings, ambulatory care and amongst trainees.

[14, 18, 22] The reasons why physicians fail to identify overweight/obesity in the notes are

unclear; however, patients with higher BMI s are more likely to have weight status documented
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by physicians than those with lower BMIs.[17, 23] The introduction of electronic medical rec-

ords has done little to improve the situation.[23]

Obesity among children and adolescents in Saudi Arabia is a significant problem. A recent

systematic review concluded that it is rising “at an alarming rate”.[24] In 2010, national overall

prevalence rates of overweight (23.1%), obesity (9.3%) and severe obesity (2%) were identified

among children/adolescents.[25] Another national study reported the prevalence of over-

weight (15.9%) and obesity (14.1%) in adolescents.[26] In Saudi Arabia, to date, we are

unaware of any studies that have assessed physician practices in identifying overweight and

obesity status among children and adolescents. Therefore, in building the knowledge base and

exploring whether patterns of identification in the rest of the world mirror those within Saudi

Arabia, this study hopes to help improve and support achieving quality health care provision

for overweight/obese children and adolescents. This study aimed to explore physicians’ prac-

tices with regards to identifying and managing overweight/obese children and adolescents in

the ambulatory care setting in a tertiary care hospital in Riyadh, Saudi Arabia. It also compared

such practices between primary care providers and pediatricians.

Methods

Study design and participants

This was a cross-sectional survey based on a retrospective paper medical record review. All

children and adolescents aged 6–14 years who visited either the primary care clinic (Kashma-

laan) or the General Pediatrics Clinic (at KAMC-R) during January-June 2012 were included

in the study. Age criteria was selected on the basis of the United States Preventative Services

Taskforce recommendation that obesity screening begin at six years.[27] The age of 14 years

was selected as a cutoff point because the upper age limit for Pediatric clinics is 14 years

(patients >14 years are seen in adult clinics) in the medical city. All medical records of patients

aged 6–14 years were eligible for study inclusion except those that had height or weight data

missing from their clinic visit during the study period.

Sample size for this study was estimated at 454 medical records (in total) (227 records, from

each site) based on an estimated proportion of 18% for obese/overweight children (28) with a

margin of error of 5% at the 95% confidence level. After consulting with a statistician it was

recommended that we review 600 charts (300 each from the pediatrics clinic and the primary

care center)to account for any missing data. Due to logistical constraints we were however

only able to consecutively review 552 medical records in total. The medical records of patients

that had either height or weight data missing from the clinic visit were excluded. A total of 481

(87%) patient medical records were therefore included in the final analysis.

Study setting

This study was conducted at King Abdul Aziz Medical City, Riyadh, Saudi Arabia (KAMC-R),

which is part of the Ministry of National Guard- Health Affairs (MNGHA). At KAMC-R,

there is a tertiary care hospital with a capacity of over 1000 beds. A general pediatrics clinic,

within the hospital, serves approximately 4000 children and adolescents per month. Across the

street, there is a primary care center (Kashmalaan), which is also part of the MNGHA network

and provides health services to individuals of all ages. The health care to children and adoles-

cents is provided by primary care physicians (general practitioners, family medicine physi-

cians). Height and weight measurements are recorded routinely by nursing staff at every clinic

visit at both sites regardless of physical presenting complaint. Medical records of patients (6-

14years) would only contain growth charts if there is a clinical suspicion of growth problem

that requires monitoring.
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Data collection: Variables selected for the study

The patient medical records were reviewed by two investigators and the following data was

collected: demographics (age, gender), site of physician consultation (primary care center/

pediatric clinic), physical measurements (height, weight) as well as any documented medical

diagnoses for each patient.

Physician identification of overweight/obese patients was assessed through written docu-

mentation of the diagnosis in the patient notes. This variable was coded “Yes” if overweight or

obesity was clearly documented in the medical records, and coded “No” where it was not.

Course of physician action taken once a diagnosis of overweight or obesity was identified was

also reviewed from the records. This data was classified according to the following nine physi-

cian response categories; nutritional advice; exercise, both nutritional advice and exercise;

referral to dietician; referral to endocrinologist; referral to another specialist, laboratory test-

ing, follow up, and any other physician actions. Each variable was coded Yes/No according to

whether or not this information was documented in the medical records.

BMI classification

As the medical records for patients were paper based, the BMI for each patient was calculated

by the investigator and documented. BMI percentile was thereafter identified using CDC BMI

for age percentile growth charts for gender and age.[28] Patients were categorized by their per-

centile ranges into underweight (<5th percentile), healthy weight (5th - 84th percentile), over-

weight (85th - 94th percentile) and obese (�95th percentile).[28]

Data analysis

Data was entered and analyzed using Stata statistical software; (StataCorp. 2017. Release 15.

College Station, TX: StataCorp LLC). The categorical variables were presented as frequencies

and percentages. The outcome of interest was correct identification of overweight/obesity sta-

tus by physicians based on BMI calculations and BMI charting on CDC age, gender specific

growth charts. The covariates studied included clinic site (pediatric vs. primary care), gender,

age category, and BMI percentile group. Chi square test was used to determine any association

between the covariates and the outcome variable. A p-value of<0.05 was considered to show a

statistically significant association.

Approval from the Institutional Review Board (IRB) at the King Abdullah International

Medical Research Center was obtained prior to conducting the study.

Results

Sample characteristics

In total 552 medical charts were reviewed of patients attending primary health care centers or

pediatrics clinics. However height was undocumented for 71 patients, so they were excluded; a

total of 481 (87%) patient medical records were therefore included in the final analysis.

Table 1 displays the demographic and weight distribution of patients according to BMI per-

centile among the sample. The male: female gender distribution in the sample was equal. Chil-

dren aged 6 to<10 years made up the majority of the sample; n = 281 (58%). The

proportionate distribution of patients was higher from hospital pediatric clinics; 268 (56%)

compared to primary care-family medicine clinics where 213 (44%) patients were seen.

Table 1 shows that 86 children were classified as overweight/obese based on BMI percen-

tiles�85th centile on the BMI chart. The prevalence of overweight/obesity was found to be

18% (95% CI: 14.5%, 21.5%), with a higher distribution of patients in the obese percentile of
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�95th centile (11%) as compared to the overweight group of�85th to<95th centile (7%); there

were 97 (20%) children in the sample who were underweight (<5th centile).

Physicians correctly identified the overweight/obese weight status for (20%) of the sample,

17 out of 86 subjects; Physicians did not identify the weight status of (71%), 33 out of 35 of

patients who were classified as obese (according to BMI percentile) and (94%) 36 out of 51 of

patients classified as overweight (according to BMI percentile). Among the 17 (20%) of

patients whose weight status was correctly identified the most common management plan rec-

ommended was referral to a dietician (9 cases), while three patients who were overweight/

obese, had their weight status alone documented in their notes without any further action pro-

posed by their physician (Table 2).

Table 3 shows the distribution of overweight/obese status by age, gender, and site of visit. It

was seen that there was no significant difference in the distribution by age group (p = 0.21)

and gender (p = 0.98). There was a borderline significance in the site of visit with slightly more

overweight/obese children presenting to the hospital pediatrics clinic (21%) as compared to

the primary care- family medicine clinics (15%) (p = 0.09).

Fig 1 presents the effect of covariates on physician identification of overweight/obese status

of patients. Obese children with the highest BMI percentile�95th were more likely to be

Table 2. Physician identification and management of overweight/obese status patients.

Physician identified overweight/obese patients (N = 86) n (%)

Yes 17 20%

No 69 80%

Physician response to

identifying an overweight/obese patient (N = 17�)

Refer to Dietician 9 53%

Refer to Endocrinologist 2 12%

Referral to Other 1 6%

Documentation only of Diagnosis 3 18%

Nutritional Advice 2 12%

Laboratory Test & Follow-up 1 6%

� One child was referred to both Dietician & Endocrinologist

https://doi.org/10.1371/journal.pone.0215697.t002

Table 1. Characteristics of the study subjects (N = 481).

n (%)

Age Group

Children< 10 yrs 281 58%

Adolescents � 10 to 14 yrs 200 42%

Gender

Male 241 50%

Female 240 50%

Site where patient was seen

Primary Care-Family Medicine clinic 213 44%

Hospital Pediatrics clinic 268 56%

Body Mass Index Percentile

<5th centile 97 20%

5 to <85th centile 298 62%

�85th to <95th centile 35 7%

�95th centile 51 11%

https://doi.org/10.1371/journal.pone.0215697.t001
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correctly identified by physicians as compared to patients whose BMI fell in the�85th to

<95th centile (p = 0.007). Also pediatricians had a borderline significance (p = 0.08) in identi-

fying a higher proportion (25%) of overweight/obese children as compared to family medicine

physicians (10%).

Table 3. Distribution of overweight/obese status patients by covariates.

Overweight / Obese status

(� 85th centile)

n Yes (n = 86) No (n = 395) p-value�

Age

Children (<10 yrs) 281 45 (16%) 236 (84%) 0.21

Adolescents (�10yrs) 200 41 (20.5%) 159 (79.5%)

Gender

Male 241 43 (18%) 198 (82%) 0.98

Female 240 43 (18%) 197 (82%)

Site

Primary care 213 31 (15%) 182 (85%) 0.09

Pediatric 268 55 (21%) 213 (79%)

�After applying a Bonferroni correction on α� 0.05, statistical significance is α� 0.017

https://doi.org/10.1371/journal.pone.0215697.t003

Fig 1. Physician identification of overweight/obese status of patients by covariates (N = 86). �After applying a Bonferroni correction on α� 0.05,

statistical significance is α� 0.013.

https://doi.org/10.1371/journal.pone.0215697.g001
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Discussion

Early identification and referral by physicians to behavioral interventions that improve weight

status has been recommended as a critical step in the pathway to curtailing the rise in over-

weight and obesity in children and adolescents. Physician documentation of overweight or

obese status in the medical records of children and adolescents through use of BMI screening

is essential to identifying cases who are affected or at high risk of being affected by obesity. Fur-

thermore, documentation of overweight/obese status on patients’ problem lists has been

shown to increase the rate at which health providers address obesity in future patient visits.

[29] The current study showed that physicians are poor at identifying/documenting cases of

children and adolescents who are overweight/ obese. Furthermore, children and adolescents

with BMIs�95th percentile were more likely to be identified by their physicians as compared

to patients who fell into the overweight category.

Several interdependent steps are involved in identifying and documenting BMI and over-

weight/obese status; taking a patient’s height and weight measurements, physician’s clinical

suspicion of obesity, BMI calculation, plotting these values on growth charts, discussing diag-

nosis with patient and documenting it in the medical notes. A failure in any one of these steps

can be a cause for poor rates of Identification of overweight /obese status. Assessing the causes

for poor physician identification of overweight/obese was beyond the study scope and design;

however, we can hypothesize a number of possible contributing factors.

Despite height and weight being routinely recorded on growth charts for all children and

adolescents included in the analysis; BMI is not routinely documented in the paper based med-

ical records. Infrequent documentation of BMI in children and adolescents by pediatric physi-

cians has been reported in a handful of studies [17, 20] with documentation rates ranging

between 3.0–5.5%. BMI documentation has been found to increase documentation of over-

weight/obesity [30–32] and national bodies in the United States (US) like the US preventative

services task force recommend using BMI to screen for obesity in all children and adolescents

over the age of six years. [27] Physician review of patient BMI is a random and unplanned

occurrence. In our hospital, physicians are expected to review the BMI of their patients once

every year. However, this is not a scheduled event, nor is the responsibility delegated to a single

health care provider or setting. Furthermore, quality processes of monitoring and checking

documentation of BMI are lacking. Belbins’ studies of teamwork have shown that teams per-

form best when employees are given clear responsibilities, and responsibilities are known to

senior management.[33] Similarly, the importance of clearly defining employee tasks responsi-

bilities and roles within a team and holding team members accountable is widely acknowl-

edged as best management practices to increase performance and productivity within team

settings.[34] Delegation of screening for BMI in patients, plotting on CDC charts at the same

time growth and weight are recorded and flagging suspected cases may improve BMI docu-

mentation and hence early identification of obesity in children and adolescents. Weight status

is unlikely to be addressed by physicians unless the patient comes with this as a presenting

complaint. Modification of the diagnosis template in the medical records that mandates physi-

cians routinely review and document weight classification as part of their clinical encounter

has been shown to be an effective measure in improving physicians documentation of over-

weight/ obesity status among children. [35]

The study found that there were a slightly higher proportion of overweight/obese children

visiting the Pediatrics clinic as compared to the family medicine clinic. Also the pediatricians

were borderline more likely to identify overweight/obese children as compared to the family

medicine physicians. This finding supports findings from a similar study where pediatrician

and primary care physicians were compared in their prevalence of using BMI for age to screen
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for obesity.[36] Pediatricians’ prevalence of using BMI at well child visits was 50% compared

to primary care physicians’ use of 22%. [37] Reasons why pediatricians are better in identifying

overweight/obese patients compared to general practice physicians are unknown. Possible

explanations may include pediatricians’ exposure to children & adolescents with BMIs in the

higher centiles may be greater than those of primary care physicians. This is reflected in our

results which show proportionately more children & adolescents with BMIs in the overweight/

obese category were attending pediatric clinic compared to those seen by primary care physi-

cians. Children and adolescents with higher BMIs may trigger greater clinical suspicion (based

on weight-based presentation of co morbidities and physical appearance) that would trigger

further investigation of BMI. One study found that children with a BMI�95th centile for age

were 10.7 times more likely to have their BMI documented for age. [17] It has also been

reported that pediatricians are more confident than primary care practitioners in discussing

issues of BMI with their patients. [37] Pediatricians’ confidence in being able to discuss BMI

with their patients may be linked to their higher prevalence of documenting the diagnosis in

the medical record. Furthermore, pediatricians’ documentation rates of diagnoses may also be

linked to their better ability to refer overweight/obese patients for management compared to

primary care practitioners. Specialized obesity prevention and treatment services like weight

control clinics and dieticians are often located in tertiary care hospitals. Hospital based pedia-

tricians have better accessibility to these services and have advantages in referral of their

patients compared to physicians outside the hospital vicinity. In fact one study, reported that

pediatricians access to specialized obesity clinics for referral was significantly higher for pedia-

tricians compared to primary care practitioners. [37]

Height and weight measurements are vital prerequisites to BMI calculation, height was

missing from 13% of the medical charts reviewed in this study. Therefore, 71 cases of BMI

could not be calculated and these subjects were thus excluded from the study. Although this

figure is much lower than reported by similar studies (25%), there remains room for improve-

ment.[38] Physician identification of overweight and obese patients would be potentially hin-

dered in cases where patient’s critical height/ weight measurements (needed for BMI

calculation) are missing/ unavailable during the patient- physician consultation.

As expected, obese patients were more likely to be correctly identified by physicians com-

pared to overweight patients. This finding supports previous studies, reporting that children

with a BMI� 95% for age were more likely to have BMI documented and/or plotted on CDC

charts within their medical records. [17, 22] However, in this study, nearly all overweight chil-

dren and adolescents (94%) were not identified by the physicians they consulted as being over-

weight. Overweight children and adolescents are known to be at high risk of developing

obesity in childhood and as adults. [39, 40] The low percentage of physicians correctly identify-

ing overweight children in this study signifies a missed opportunity to initiate early obesity

prevention strategies.

To our knowledge, this is the first study to compare practices in identifying overweight/

obese children and adolescents between primary care family medicine physicians and hospital

based pediatricians in an outpatient setting. Previous studies have looked at whether hospital

physicians at different stages of medical training in their career (medical student, intern, resi-

dent, and consultant) differ in their frequency of documenting BMI/overweight/obese status

in the notes [17, 18] within inpatient settings. The low documentation rate of overweight/

obese status among physicians in our study mirrors those of a similar study which found that

physicians regardless of their level of medical training and experience were overall poor at doc-

umenting obese/overweight status in the medical records. Out of 300 hospitalized children

who according to their BMI were classified as overweight/obese: physicians documented their

weight status in only 25 cases (8%) [18].
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This study was cross-sectional and based on retrospective review of patient medical records.

Therefore, obesity/overweight diagnoses documentation may be underestimated because of

issues related to missing data (example height and weight data as seen in our study). Further-

more, the retrospective nature of the study meant that researcher is unable to determine reli-

ability and accuracy of height and weight measurements, moreover measurement bias may be

introduced due to differing nursing staff, hospital equipment at different sites etc. It does not

give any assessment of physician’s knowledge, perceptions, and attitude towards using BMI to

screen for overweight/ obese status or the factors they would themselves identify as potential

barriers to documenting obesity/overweight diagnoses within patient charts. It is possible that

during consultations, physicians may verbally discuss overweight /obesity status but not docu-

ment it; these cases would not be captured by this study.

Conclusion

The outpatient physician clinic consultation is often the first step in parent/child healthcare

seeking behavior. This clinical encounter provides an excellent opportunity to screen for phy-

sicians to routinely monitor BMI and identify children and adolescents at risk of/ affected by

obesity. By doing so, timely appropriate preventative and treatment interventions can be initi-

ated early resulting in better short and long term health outcomes for those affected. The low

rates of overweight/obesity diagnosis documentation by physicians (hospital pediatricians and

family medicine physicians) in our study indicate that an opportunity for early identification

of obesity among this vulnerable population is being missed. Further research that concen-

trates on looking at factors that may influence physicians’ documentation of obesity and over-

weight status in patient problem lists are recommended to support efforts to curtail the rising

obesity epidemic in this group.

Supporting information

S1 Codebook. [2019_17_Mar_Codebook_submitted to PLOS1].

(DOCX)

S1 Dataset. [2019_17_Mar_dataset_for_PLOS1].

(XLS)

Acknowledgments

We would like to thank Eyad Hussain Gutub for his efforts in collecting the data for this study.

Author Contributions

Conceptualization: Maliha Nasim, Mohammed Aldamry, Aamir Omair.

Data curation: Maliha Nasim, Mohammed Aldamry.

Formal analysis: Maliha Nasim, Aamir Omair.

Investigation: Maliha Nasim.

Methodology: Maliha Nasim.

Project administration: Mohammed Aldamry, Aamir Omair.

Supervision: Aamir Omair.

Writing – original draft: Maliha Nasim, Mohammed Aldamry.

Physicians’ weight screening practice

PLOS ONE | https://doi.org/10.1371/journal.pone.0215697 April 25, 2019 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0215697.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0215697.s002
https://doi.org/10.1371/journal.pone.0215697


Writing – review & editing: Maliha Nasim, Aamir Omair, Fadia AlBuhairan.

References
1. Karnik S, Kanekar A. Childhood Obesity: A global public health crisis. International Journal of Preven-

tive Medicine. 2012; 3(1):1–7. PMC3278864. PMID: 22506094

2. WHO. Final report of the Commission on Ending Childhood Obesity 2016.

3. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and national

prevalence of overweight and obesity in children and adults during 1980–2013: a systematic analysis

for the Global Burden of Disease Study 2013. The Lancet. 2014; 384(9945):766–81. https://doi.org/10.

1016/S0140-6736(14)60460-8 PMID: 24880830

4. Taylor SA, Borzutzky C, Jasik CB, Mihalopoulos NL, Smith-Barron K, Woolford SJ, et al. Preventing

and Treating Adolescent Obesity: A Position Paper of the Society for Adolescent Health and Medicine:

The Society for Adolescent Health and Medicine. The Journal of adolescent health: official publication

of the Society for Adolescent Medicine. 2016; 59(5):602–6. https://doi.org/10.1016/j.jadohealth.2016.

08.020 PMC5147420. PMID: 27772662

5. WHO. Global action plan for the prevention and control of NCDs 2013–2020. Action Plan. Geneva,

Switzerland: 2013.

6. Puhl RM, King KM. Weight discrimination and bullying. Best Practice & Research Clinical Endocrinology

& Metabolism. 2013; 27(2):117–27. http://dx.doi.org/10.1016/j.beem.2012.12.002.

7. Puhl RM, Heuer CA. Obesity stigma: important considerations for public health. American journal of

public health. 2010; 100(6):1019–28. Epub 2010/01/16. https://doi.org/10.2105/AJPH.2009.159491

PMID: 20075322; PubMed Central PMCID: PMCPmc2866597.

8. Swallen KC, Reither EN, Haas SA, Meier AM. Overweight, obesity, and health-related quality of life

among adolescents: the National Longitudinal Study of Adolescent Health. Pediatrics. 2005; 115

(2):340–7. Epub 2005/02/03. https://doi.org/10.1542/peds.2004-0678 PMID: 15687442.

9. Gordon-Larsen P, The NS, Adair LS. Longitudinal trends in obesity in the United States from adoles-

cence to the third decade of life. Obesity (Silver Spring, Md). 2010; 18(9):1801–4. Epub 2009/12/26.

https://doi.org/10.1038/oby.2009.451 PMID: 20035278; PubMed Central PMCID: PMCPmc2929301.

10. Must A, Phillips SM, Naumova EN. Occurrence and timing of childhood overweight and mortality: find-

ings from the Third Harvard Growth Study. The Journal of pediatrics. 2012; 160(5):743–50. Epub 2011/

12/21. https://doi.org/10.1016/j.jpeds.2011.10.037 PMID: 22183448; PubMed Central PMCID:

PMCPmc3397161.

11. Grossman DC, Bibbins-Domingo K, Curry SJ, Barry MJ, Davidson KW, Doubeni CA, et al. Screening

for Obesity in Children and Adolescents: US Preventive Services Task Force Recommendation State-

ment. Jama. 2017; 317(23):2417–26. Epub 2017/06/21. https://doi.org/10.1001/jama.2017.6803 PMID:

28632874.

12. Plourde G. Preventing and managing pediatric obesity. Recommendations for family physicians. Cana-

dian family physician Medecin de famille canadien. 2006; 52:322–8. Epub 2006/04/01. PMID:

16572577; PubMed Central PMCID: PMCPmc1479709.

13. Bass R, Eneli I. Severe childhood obesity: an under-recognised and growing health problem. Postgrad-

uate medical journal. 2015; 91(1081):639–45. Epub 2015/09/05. https://doi.org/10.1136/postgradmedj-

2014-133033 PMID: 26338983.

14. Azhdam DB, Reyhan I, Grant-Guimaraes J, Feinstein R. Prevalence and documentation of overweight

and obesity in hospitalized children and adolescents. Hospital pediatrics. 2014; 4(6):377–81. Epub

2014/11/02. https://doi.org/10.1542/hpeds.2014-0040 PMID: 25362080.

15. Cyr PR, Haskins AE, Holt C, Hanifi J. Weighty Problems: Predictors of Family Physicians Documenting

Overweight and Obesity. Family medicine. 2016; 48(3):217–21. Epub 2016/03/08. PMID: 26950911.

16. Harkins PJ, Lundgren JD, Spresser CD, Hampl SE. Childhood obesity: survey of physician assessment

and treatment practices. Childhood obesity (Print). 2012; 8(2):155–61. Epub 2012/07/18. https://doi.

org/10.1089/chi.2011.0062 PMID: 22799515.

17. Hillman JB, Corathers SD, Wilson SE. Pediatricians and Screening for Obesity with Body Mass Index:

Does Level of Training Matter? Public health reports (Washington, DC: 1974). 2009; 124(4):561–7.

PMC2693170.

18. King MA, Nkoy FL, Maloney CG, Mihalopoulos NL. Physicians and Physician Trainees Rarely Identify

or Address Overweight/Obesity in Hospitalized Children. The Journal of pediatrics. 2015; 167(4):816–

20.e1. Epub 2015/08/10. https://doi.org/10.1016/j.jpeds.2015.06.040 PMID: 26254834; PubMed Cen-

tral PMCID: PMCPmc4607260.

Physicians’ weight screening practice

PLOS ONE | https://doi.org/10.1371/journal.pone.0215697 April 25, 2019 10 / 12

http://www.ncbi.nlm.nih.gov/pubmed/22506094
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
http://www.ncbi.nlm.nih.gov/pubmed/24880830
https://doi.org/10.1016/j.jadohealth.2016.08.020
https://doi.org/10.1016/j.jadohealth.2016.08.020
http://www.ncbi.nlm.nih.gov/pubmed/27772662
http://dx.doi.org/10.1016/j.beem.2012.12.002
https://doi.org/10.2105/AJPH.2009.159491
http://www.ncbi.nlm.nih.gov/pubmed/20075322
https://doi.org/10.1542/peds.2004-0678
http://www.ncbi.nlm.nih.gov/pubmed/15687442
https://doi.org/10.1038/oby.2009.451
http://www.ncbi.nlm.nih.gov/pubmed/20035278
https://doi.org/10.1016/j.jpeds.2011.10.037
http://www.ncbi.nlm.nih.gov/pubmed/22183448
https://doi.org/10.1001/jama.2017.6803
http://www.ncbi.nlm.nih.gov/pubmed/28632874
http://www.ncbi.nlm.nih.gov/pubmed/16572577
https://doi.org/10.1136/postgradmedj-2014-133033
https://doi.org/10.1136/postgradmedj-2014-133033
http://www.ncbi.nlm.nih.gov/pubmed/26338983
https://doi.org/10.1542/hpeds.2014-0040
http://www.ncbi.nlm.nih.gov/pubmed/25362080
http://www.ncbi.nlm.nih.gov/pubmed/26950911
https://doi.org/10.1089/chi.2011.0062
https://doi.org/10.1089/chi.2011.0062
http://www.ncbi.nlm.nih.gov/pubmed/22799515
https://doi.org/10.1016/j.jpeds.2015.06.040
http://www.ncbi.nlm.nih.gov/pubmed/26254834
https://doi.org/10.1371/journal.pone.0215697


19. Melamed OC, Nakar S, Vinker S. Suboptimal identification of obesity by family physicians. The Ameri-

can journal of managed care. 2009; 15(9):619–24. Epub 2009/09/15. PMID: 19747026.

20. Muo IM, Sacajiu G, Kunins H, Deluca J. Effect of the availability of weight and height data on the fre-

quency of primary care physicians’ documented BMI, diagnoses and management of overweight and

obesity. Quality in primary care. 2013; 21(4):221–8. Epub 2013/09/18. PMID: 24041139.

21. Reyes I. An Evaluation of the Identification and Management of Overweight and Obesity in a Pediatric

Clinic. Journal of pediatric health care: official publication of National Association of Pediatric Nurse

Associates & Practitioners. 2015; 29(5):e9–14. Epub 2015/06/04. https://doi.org/10.1016/j.pedhc.2015.

05.002 PMID: 26036620.

22. Waring ME, Roberts MB, Parker DR, Eaton CB. Documentation and management of overweight and

obesity in primary care. Journal of the American Board of Family Medicine: JABFM. 2009; 22(5):544–

52. Epub 2009/09/08. https://doi.org/10.3122/jabfm.2009.05.080173 PMID: 19734401; PubMed Cen-

tral PMCID: PMCPmc3967526.

23. Mattar A, Carlston D, Sariol G, Yu T, Almustafa A, Melton GB, et al. The prevalence of obesity docu-

mentation in Primary Care Electronic Medical Records. Are we acknowledging the problem? Applied

clinical informatics. 2017; 8(1):67–79. Epub 2017/01/26. https://doi.org/10.4338/ACI-2016-07-RA-0115

PMID: 28119990.

24. Sama SH, Diane CB. The Child Obesity Epidemic in Saudi Arabia: A Review of the Literature. Journal

of Transcultural Nursing. 2016; 28(5):505–15. https://doi.org/10.1177/1043659616668398 PMID:

27655934

25. El Mouzan MI, Foster PJ, Al Herbish AS, Al Salloum AA, Al Omer AA, Qurachi MM, et al. Prevalence of

overweight and obesity in Saudi children and adolescents. Annals of Saudi Medicine. 2010; 30(3):203–

8. https://doi.org/10.4103/0256-4947.62833 PMC2886870. PMID: 20427936

26. AlBuhairan FS, Tamim H, Al Dubayee M, AlDhukair S, Al Shehri S, Tamimi W, et al. Time for an Adoles-

cent Health Surveillance System in Saudi Arabia: Findings From “Jeeluna”. Journal of Adolescent

Health. 2015; 57(3):263–9. https://doi.org/10.1016/j.jadohealth.2015.06.009 PMID: 26299553

27. Force USPST. Screening for obesity in children and adolescents: Us preventive services task force rec-

ommendation statement. Jama. 2017; 317(23):2417–26. https://doi.org/10.1001/jama.2017.6803

PMID: 28632874

28. Centers for Disease Control and Prevention C. What is a BMI percentile and how is it interpreted? 2015

[updated May 15 20155/12/2017]. Available from: https://www.cdc.gov/healthyweight/assessing/bmi/

childrens_bmi/about_childrens_bmi.html.

29. Banerjee ES, Gambler A, Fogleman C. Adding obesity to the problem list increases the rate of providers

addressing obesity. Family medicine. 2013; 45(9):629–33. Epub 2013/10/19. PMID: 24136693.

30. Bode DV, Roberts TA, Johnson C. Increased Adolescent Overweight and Obesity Documentation

Through a Simple Electronic Medical Record Intervention. Military medicine. 2016; 181(10):1391. Epub

2016/10/19. https://doi.org/10.7205/milmed-d-16-00293 PMID: 27753582.

31. Keehbauch J, Miguel GS, Drapiza L, Pepe J, Bogue R, Smith-Dixon A. Increased documentation and

management of pediatric obesity following implementation of an EMR upgrade and education. Clinical

pediatrics. 2012; 51(1):31–8. Epub 2011/09/03. https://doi.org/10.1177/0009922811417293 PMID:

21885433.

32. Whitlock EP, Williams SB, Gold R, Smith PR, Shipman SA. Screening and interventions for childhood

overweight: a summary of evidence for the US Preventive Services Task Force. Pediatrics. 2005; 116

(1):e125–44. Epub 2005/07/05. https://doi.org/10.1542/peds.2005-0242 PMID: 15995013.

33. M BR. Team Roles at Work. 2nd ed: Butterworth Heinemann; 2010. https://doi.org/10.3233/WOR-

2010-1023

34. Varney GH. Building productive teams. San Francisco, CA 94104: Jossey-Bass 1989.

35. Cygan HR, Baldwin K, Chehab LG, Rodriguez NA, Zenk SN. Six to Success: Improving Primary Care

Management of Pediatric Overweight and Obesity. Journal of Pediatric Health Care. 2014; 28(5):429–

37. https://doi.org/10.1016/j.pedhc.2014.02.002 PMID: 24725517

36. Huang TTK, Borowski LA, Liu B, Galuska DA, Ballard-Barbash R, Yanovski SZ, et al. Pediatricians’ and

Family Physicians’ Weight-Related Care of Children in the U.S. American journal of preventive medi-

cine. 2011; 41(1):24–32. https://doi.org/10.1016/j.amepre.2011.03.016 PMC3115545. PMID:

21665060

37. Wethington HR, Sherry B, Polhamus B. Physician practices related to use of BMI-for-age and counsel-

ing for childhood obesity prevention: a cross-sectional study. BMC family practice. 2011; 12:80. Epub

2011/08/05. https://doi.org/10.1186/1471-2296-12-80 PMID: 21812987; PubMed Central PMCID:

PMCPmc3160897.

Physicians’ weight screening practice

PLOS ONE | https://doi.org/10.1371/journal.pone.0215697 April 25, 2019 11 / 12

http://www.ncbi.nlm.nih.gov/pubmed/19747026
http://www.ncbi.nlm.nih.gov/pubmed/24041139
https://doi.org/10.1016/j.pedhc.2015.05.002
https://doi.org/10.1016/j.pedhc.2015.05.002
http://www.ncbi.nlm.nih.gov/pubmed/26036620
https://doi.org/10.3122/jabfm.2009.05.080173
http://www.ncbi.nlm.nih.gov/pubmed/19734401
https://doi.org/10.4338/ACI-2016-07-RA-0115
http://www.ncbi.nlm.nih.gov/pubmed/28119990
https://doi.org/10.1177/1043659616668398
http://www.ncbi.nlm.nih.gov/pubmed/27655934
https://doi.org/10.4103/0256-4947.62833
http://www.ncbi.nlm.nih.gov/pubmed/20427936
https://doi.org/10.1016/j.jadohealth.2015.06.009
http://www.ncbi.nlm.nih.gov/pubmed/26299553
https://doi.org/10.1001/jama.2017.6803
http://www.ncbi.nlm.nih.gov/pubmed/28632874
https://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html
https://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html
http://www.ncbi.nlm.nih.gov/pubmed/24136693
https://doi.org/10.7205/milmed-d-16-00293
http://www.ncbi.nlm.nih.gov/pubmed/27753582
https://doi.org/10.1177/0009922811417293
http://www.ncbi.nlm.nih.gov/pubmed/21885433
https://doi.org/10.1542/peds.2005-0242
http://www.ncbi.nlm.nih.gov/pubmed/15995013
https://doi.org/10.3233/WOR-2010-1023
https://doi.org/10.3233/WOR-2010-1023
https://doi.org/10.1016/j.pedhc.2014.02.002
http://www.ncbi.nlm.nih.gov/pubmed/24725517
https://doi.org/10.1016/j.amepre.2011.03.016
http://www.ncbi.nlm.nih.gov/pubmed/21665060
https://doi.org/10.1186/1471-2296-12-80
http://www.ncbi.nlm.nih.gov/pubmed/21812987
https://doi.org/10.1371/journal.pone.0215697


38. Patel AI, Madsen KA, Maselli JH, Cabana MD, Stafford RS, Hersh AL. Under-diagnosis of Pediatric

Obesity during Outpatient Preventive Care Visits. Academic pediatrics. 2010; 10(6):405–9. https://doi.

org/10.1016/j.acap.2010.09.004 PMC4011383. PMID: 21075322

39. Nader PR, O’Brien M, Houts R, Bradley R, Belsky J, Crosnoe R, et al. Identifying risk for obesity in early

childhood. Pediatrics. 2006; 118(3):e594–601. Epub 2006/09/05. https://doi.org/10.1542/peds.2005-

2801 PMID: 16950951.

40. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence of overweight and

obesity in the United States, 1999–2004. Jama. 2006; 295(13):1549–55. Epub 2006/04/06. https://doi.

org/10.1001/jama.295.13.1549 PMID: 16595758.

Physicians’ weight screening practice

PLOS ONE | https://doi.org/10.1371/journal.pone.0215697 April 25, 2019 12 / 12

https://doi.org/10.1016/j.acap.2010.09.004
https://doi.org/10.1016/j.acap.2010.09.004
http://www.ncbi.nlm.nih.gov/pubmed/21075322
https://doi.org/10.1542/peds.2005-2801
https://doi.org/10.1542/peds.2005-2801
http://www.ncbi.nlm.nih.gov/pubmed/16950951
https://doi.org/10.1001/jama.295.13.1549
https://doi.org/10.1001/jama.295.13.1549
http://www.ncbi.nlm.nih.gov/pubmed/16595758
https://doi.org/10.1371/journal.pone.0215697

