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ABSTRACT 

OBJECTIVE:  To evaluate BMI change among pediatric 
refugees resettling in Providence, RI. 

METHODS:  Retrospective chart review of pediatric ref-
ugees from the initial evaluation to year 3 post-resettle-
ment at Hasbro Children’s Hospital. Primary outcome of 
interest was within person change in BMI percentile at 
each time point. 

RESULTS:  From 2007–2012, 181 children visited the 
clinic. Initial prevalence of overweight and obesity was 
14.1% and 3.2% versus 22.8% and 12.6% at year 3. From 
visit 1 and years 1–3, there was a positive mean within 
person change in BMI percentile of 12.9% (95% CI 6.3–
19.6%s), 16.6% (95% CI 11.2–21.9%), and 14.4% (95% 
CI 9.1–19.7%). 

CONCLUSIONS: The prevalence of overweight and obe-
sity increased from 17.3% at initial intake to 35.4% at 
3 years post-resettlement to surpass that of American 
children (31.7–31.8% for 2007–2012). Refugee children 
have additional risk factors for obesity; multidisciplinary 
interventions must be designed to address nutrition at 
each visit. 

KEYWORDS :  refugee, pediatric, child, obesity, overweight, 
BMI, weight

BACKGROUND

Refugees arriving in the United States (US) present with 
health problems that differ drastically from those of the gen-
eral population. Research from across the US shows high 
rates of positive purified protein derivative testing for latent 
TB,1-3 elevated lead levels,4 pathogenic gastrointestinal par-
asites,2,3,5 anemia, malnutrition, dental carries, and mental 
health problems in this at-risk population.1-3, 5,6 However, 
little evidence is available regarding the changing medi-
cal needs of pediatric refugees over time and whether their 
needs ultimately mirror those of American-born children.

Pediatric obesity remains a problem of critical importance 
in the US, with rates having doubled to tripled over the last 
25 years. Almost 17% of children and adolescents ages 2–19 
currently meet criteria for obesity (body mass index (BMI) 
> 95th percentile for age and sex) and nearly one-third of 

American children are either overweight (BMI between 85th 
to <95th percentile) or obese.7-9 In Rhode Island (RI), 16.3% 
of children ages 2–5 and 16.7% of adolescents are over-
weight while 15.5% and 10.4% are obese, respectively.10 The 
health effects of obesity in childhood include both short-
term effects (type II diabetes,11 hypertension, dyslipidemia,12 
orthopedic problems,13 and even poor quality of life14) as well 
as longer-term risks (obesity in adulthood, cardiovascular 
disease,12 diabetes, and some cancers15,16).  

While there are countless research efforts targeted at 
understanding obesity and its outcomes in both the pediatric 
and adult populations in the US, there is little research that 
specifically focuses on obesity amongst refugee populations 
and even less is available regarding pediatric refugees. Sev-
eral research studies have shown that among different adult 
immigrant subgroups, the number of years of residence in 
the US is associated with higher BMI after 15 years.17,18 A 
smaller study of 69 Somali refugee children in 2009 noted 
that refugee children who were overweight or at risk for 
becoming overweight on arrival were more likely to be over-
weight on follow-up at 24 months than children who were 
not at risk or overweight on arrival,19 but more research  
is needed.

RI welcomed 1,010 refugees between 2007 and 2012, the 
majority of whom resettled from Burundi, Iraq, Eritrea, Libe-
ria, Nepal, Bhutan, Myanmar, Somalia, and the Democratic 
Republic of Congo.  Of these, 181 were children evaluated 
at the Pediatric Refugee Health Program (PRHP) at Hasbro 
Children’s Hospital in Providence between October 2007 and 
March 2012. Working under the Federal Refugee Act of 1980 
and in collaboration with the Dorcas International Institute 
of RI (the state’s primary refugee resettlement agency), this 
program coordinates the care of newly-resettled pediatric 
refugees and provides ongoing primary care after the initial 
evaluation. The refugee intake process, including timing of 
initial appointments, screening labs, and immunization pro-
cess has been described elsewhere.20-22 In conjunction with 
refugee interpreters working as community health workers, 
the pediatric clinic involves additional ancillary services 
including: intake dental assessment, mental health follow- 
up, and frequent contact with schools.  

METHODS
We conducted a retrospective chart review of all refugee 
patients who underwent initial evaluation at the PRHP 
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during the above-specified date range (n=181). The time 
frame and sample size were selected out of convenience given 
concomitant quality improvement initiatives at the clinic 
aimed to enhance the comprehensive care services offered 
to refugees. Inclusion criteria were: at least two annual  
well-child checks (WCC) and age between 2 and 18 years. 

Data was collected from the initial intake appointment 
as well as all annual WCCs and included background infor-
mation (i.e. age, sex, country of origin, country of exit, 
birthplace, language, etc), and physical exam and lab results 
(i.e. height, weight, body mass index (BMI), BMI percentile, 
blood pressure, results from screening labs, etc). BMI was 
determined by calculating weight in kilograms divided by 
height in meters squared.  BMI percentile was calculated 
based on the Centers for Disease Control (CDC) BMI for 
age and sex growth algorithms. Overweight and obese were 
defined according to the CDC and as written above. Both 
BMI and BMI percentile were included in analysis only when 
calculated at WCC visits to reduce selection bias based on 
more frequent visits for obesity follow-up. A WCC visit was 
counted in a given follow-up “window” if it occurred within 
the first week following arrival as well as during subsequent 
intervals thereafter (i.e. 1–12 months for year 1 post-resettle-
ment, 13–24 months for year 2, and 25–36 months for year 
3). This study was approved by the Lifespan Institutional 
Review Board.

The primary outcome of interest was within person 
change in BMI percentile from the time of initial visit to 
each subsequent year following. Using JUMP software 
version 8.0, ninety-five percent 
confidence intervals (95% CI) 
were derived for the mean within 
person change in BMI percentile 
from initial intake to 1, 2, and 3 
years post-resettlement to assess 
whether there was a significant 
positive increase in BMI percen-
tile over time. This was defined as 
having mean change in BMI over 
time with 95% confidence inter-
vals that did not include zero. This 
is somewhat analogous to use of 
a P-value of P < 0.05 but is more 
informative as it provides the 
range of values around the mean 
to be expected. We further strati-
fied these analyses based on the 
presence of underweight at time 
of arrival (BMI percentile for age 
and gender <3%) versus those who 
were not underweight, as these 
subjects might be expected to have 
a more significant increase in BMI 
which would represent a healthy 
process. Finally, we examined the  

overall prevalence of overweight and obesity in this  
population at arrival and each year following.   

RESULTS
Of the 181 children who visited the PRHP for intake 
between 2007 and 2012, 103 (57%) were male and 78 (43%) 
were female. They emigrated from 17 different countries 
across the continents of Africa and Asia. Of the 181 children 
for whom data was available, 156 (86.2%) met the above  
inclusion criteria.

Demographic characteristics of the subjects at their initial 
visit and at each year of follow-up are displayed in Table 1. 
Data was available for 43 (27.5%), 76 (48.7%), and 79 (48.7%) 
children at years 1, 2, and 3. Across all years, the majority 
of participants were boys. While the age distribution of par-
ticipants was approximately equal between ages 2-15 at the 
initial visit, subsequent visits demonstrate an increase in 
the number of participants aged 5-10. Approximately 5.7% 
of subjects were underweight at arrival. The majority of 
subjects were from the African continent, with Burundi and 
Eritrea most heavily represented; among those participants 
who emigrated from the Asian continent, Iraq and Nepal 
were most heavily represented. Though the individual 
breakdown between the 17 represented countries varied by 
year, the majority of participants who followed up remained 
those from African nations by year 3 post-resettlement. 

Figure 1 demonstrates that the baseline prevalence of 
overweight and obese rose from 14.1% and 3.2% at initial 
intake to 22.8% and 12.7% at year 3, respectively. Overall, 

Initial visit  
(n = 156)

Year 1 
(n = 43)

Year 2 
(n = 76)

Year 3 
(n = 79)

Number of months post-resettlement  
at follow-up, mean (SD)

N/A 11.1 (2.4) 17.2 (3.8) 30.1 (3.4)

Male sex, n (%) 103 (58.3) 25 (58.1) 44 (57.9) 49 (62.0)

Age (years), n (%)

2 to <5 48 (30.8) 12 (27.9) 21 (27.6) 15 (19.0)

5 to <10 39 (25.0) 16 (37.2) 27 (35.5) 28 (35.4)

10 to <15 47 (30.1) 9 (20.9) 17 (22.4) 23 (29.1)

15+ 22 (14.1) 6 (14.0) 11 (14.5) 13 (16.5)

Percentage underweight 

(BMI% <3) 

5.7 0 1.3 1.2

Family continent of ethnic origin, n (%)

Africa 90 (57.7) 26 (60.5) 39 (51.3) 45 (57.0)

Asia 64 (41.0) 17 (39.5) 37 (48.7) 34 (43.0)

Not listed 2 (1.3) N/A N/A N/A

BMI percentile, mean (95% CI) 49.4 

(44.4-54.2)

68.5

(60.7-76.3)

57.8

(50.9-64.8)

64.0

(57.4-70.6)

Table 1. Baseline and Follow-up Characteristics of Pediatric Refugees Attending the Pediatric Refu-

gee Health Program at Hasbro Children’s Hospital, 2007-2012

N/A, not applicable; SD, standard deviation; BMI, body mass index; CI, confidence interval
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the total prevalence of overweight 
or obesity more than doubled from 
17.3% initially to 35.4% by year 3, 
with the most substantial increase 
occurring by year 1 post-resettle-
ment. Between the initial visit and  
the year 3 post-resettlement WCC, 
the mean BMI percentile rose 
from 49.4% to 64.0% among all 
participants. To put these results 
within the context of an individ-
ual subject and minimize bias in 
loss to follow-up, we calculated 
the mean within person change 
in BMI percentile between the 
initial visit and each subsequent 
year as shown in Table 2. Between 
the initial visit and year 1 post-re-
settlement, there was a positive 
mean within person BMI per-
centile change of 12.9% (95% CI 
6.3–19.6%). Similarly, between the 
initial visit and the years 2 and 3 
WCCs, there were positive mean 
within person changes of 16.6% 
(95% CI 11.2–21.9%) and 14.4% 
(95% CI 9.1–19.7%), respectively. 
We then stratified the within per-
son change analyses by presence 
of underweight initially and found that even among those 
who were not underweight at arrival, there remained a sig-
nificant positive change in BMI percentile for age and gen-
der, with means and CI as follows from arrival to years 1–3: 
12.9% (95% CI 6.3, 19.6%), 14.8 (95% CI 9.4–20.2%) and 
14.2 (95% CI 8.8, 19.7%). 

DISCUSSION

Although refugee children resettling in the US do not ini-
tially have the same prevalence of overweight and obesity 
as do American-born children (17.3% in our study vs 31.7–
31.8% based on National Health and Nutrition Examination 
Survey (NHANES) data for children aged 2–19 from 2007–
20127-9), we observed a significant increase in prevalence to 
approximate that of American-born children within 1 year 
post-resettlement (32.5%) and to surpass that of Ameri-
can-born children within 3 years post-resettlement (35.4%). 
Results on our primary endpoint also confirm a significant 
positive mean within person increase in BMI percentile at 
years 1-3. This was true even after excluding children under-
weight at arrival. Our results, which confirm that length 
of stay in the US is associated with increased BMI percen-
tile, mirror those published about adult immigrant popula-
tions17,18 and one small study involving refugee children.19  

Many factors predispose refugees to gain weight upon 

moving from areas of relative food shortage to the US. Bio-
chemically, prenatal nutrient restriction has been shown to 
predispose to obesity later in life during times of food abun-
dance.23 Children born in resource-constrained settings who 
are at higher risk of low birth weight may be at increased 
risk of obesity once they move to the US. Cost, availability, 
transportation, and other barriers to procuring nutritious 
foods, as well as developing a taste preference for American 
foods, have also been theorized to lead to unhealthy eating 
habits.24 Aside from just changes in diet, refugee children 
may be more physically inactive once moving to the US, 
and other socioeconomic and cultural factors (including 
parents having less time to prepare meals, unsafe neighbor-
hoods lending to sedentary lifestyles, trauma related to the 
migration process, and degradation in social position) are 
additional obstacles.24,25 

This study has several potential limitations. First, we 
observed substantial loss-to-follow-up among this popu-
lation, especially within the first year post-resettlement. 
This may reflect the fact that once in the US there is sig-
nificant secondary migration for employment or to join 
family members in a more established anchor community. 
The increase in lost-to-follow-up at year 1 may also reflect 
the unfamiliarity of refugees to primary health care services 
in this country. Interventions must address the importance 
of keeping families within their patient-centered medical 

Figure 1. Prevalence of Overweight and Obese Among Refugees Attending the Pediatric Refugee 

Health Program at Hasbro Children’s Hospital, 2007-2012
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Total	
  prevalence	
  
(overweight	
  +	
  obese)	
  

Years post-resettlement

Year 1 Year 2 Year 3

Mean within person change

BMI percentile (entire cohort) 12.9 (6.3–19.6) 16.6 (11.2–21.9) 14.4 (9.1–19.7)

BMI percentile (underweight excluded) No change 14.8 (9.4–20.2) 14.2 (8.8–19.7)

Table 2. Mean Within Person Change in BMI Percentile at Years 1–3 Post-Resettlement
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home (PCMH) during this transition utilizing trained com-
munity health workers. 

Furthermore, our results were limited by the accuracy 
of the data we abstracted from the charts. Many refugees 
immigrating to the US do not have documented birth cer-
tificates or do not know their exact dates of birth; upon 
entering the US, many are automatically assigned a January 
1st birthday of the year they are believed to have been born. 
Since our calculations were predicated on having accurate 
ages so that BMI percentile could be correctly calculated, it 
is possible that these results either over or underestimate 
the actual prevalence of overweight or obese within this 
population. The primary endpoint of mean within person 
change addresses this issue.  

This study confirms that refugee children are at risk of 
becoming overweight and obese within the first year follow-
ing resettlement and that their risk increases by the third 
year post-resettlement. Given these trends, in addition to 
the extensive workup done at intake to address infectious 
diseases and mental health conditions, focused interventions 
should be designed to counsel these at-risk families on nutri-
tion at every visit. These interventions should firmly root 
resettling refugee families within their PCMH by integrat-
ing ethnically-, culturally-, and linguistically-appropriate 
counseling by nutritionists, nurse care managers, physicians 
and most importantly, community health workers, who 
can guide and educate providers as to the cultural context 
of food for a particular culture or individual families. Fur-
ther research is still needed to better define the problem of 
pediatric obesity among refugee populations, including fol-
lowing a larger number of participants over a longer period 
of time as well as evaluating interventions designed to help 
this at-risk population. 

Acknowledgments
We would like to thank all the providers at Hasbro Children’s  
Hospital Pediatric Refugee Health Program, with special thanks  
to the community health supporters who work tirelessly to ensure 
the health of the populations we serve. 

References
1.	 Meropol SB. Health status of pediatric refugees in Buffalo, NY. 

Arch Pediatr Adolesc Med. Aug 1995;149(8):887-892.
2.	 Lifson AR, Thai D, O’Fallon A, Mills WA, Hang K. Prevalence 

of tuberculosis, hepatitis B virus, and intestinal parasitic infec-
tions among refugees to Minnesota. Public Health Rep. Jan-Feb 
2002;117(1):69-77.

3.	 Hayes EB, Talbot SB, Matheson ES, Pressler HM, Hanna AB, Mc-
Carthy CA. Health status of pediatric refugees in Portland, ME. 
Arch Pediatr Adolesc Med. Jun 1998;152(6):564-568.

4.	 Geltman PL, Brown MJ, Cochran J. Lead poisoning among ref-
ugee children resettled in Massachusetts, 1995 to 1999. Pediat-
rics. Jul 2001;108(1):158-162.

5.	 Geltman PL, Radin M, Zhang Z, Cochran J, Meyers AF. Growth 
status and related medical conditions among refugee chil-
dren in Massachusetts, 1995-1998. Am J Public Health. Nov 
2001;91(11):1800-1805.

6.	 Cote S, Geltman P, Nunn M, Lituri K, Henshaw M, Garcia RI. 
Dental caries of refugee children compared with US children. 
Pediatrics. Dec 2004;114(6):e733-740.

7.	 Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prev-
alence of high body mass index in US children and adolescents, 
2007-2008. JAMA. Jan 20 2010;303(3):242-249.

8.	 Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity 
and trends in body mass index among US children and adoles-
cents, 1999-2010. JAMA. Feb 1 2012;307(5):483-490.

9.	 Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of child-
hood and adult obesity in the United States, 2011-2012. JAMA. 
Feb 26 2014;311(8):806-814.

10.	Centers for Disease Control. Rhode Island: State Nutrition, 
Physical Activity, and Obesity Profile. 2012; http://www.cdc.
gov/obesity/stateprograms/fundedstates/pdf/rhode-island-state-
profile.pdf. Accessed 12 August, 2013.

11.	Pinhas-Hamiel O, Zeitler P. Clinical presentation and treatment 
of type 2 diabetes in children. Pediatr Diabetes. Dec 2007;8 Sup-
pl 9:16-27.

12.	Freedman DS, Mei Z, Srinivasan SR, Berenson GS, Dietz WH. 
Cardiovascular risk factors and excess adiposity among over-
weight children and adolescents: the Bogalusa Heart Study. J 
Pediatr. Jan 2007;150(1):12-17 e12.

13.	Taylor ED, Theim KR, Mirch MC, et al. Orthopedic complica-
tions of overweight in children and adolescents. Pediatrics. Jun 
2006;117(6):2167-2174.

14.	Swallen KC, Reither EN, Haas SA, Meier AM. Overweight, obe-
sity, and health-related quality of life among adolescents: the 
National Longitudinal Study of Adolescent Health. Pediatrics. 
Feb 2005;115(2):340-347.

15.	National Institutes of Health Obesity Education Initiative. 
Clinical Guidelines on the Identification, Evaluation, and Treat-
ment of Overweight and Obesity in Adults: The Evidence Re-
port. 1998; http://www.ncbi.nlm.nih.gov/books/NBK2003/pdf/
TOC.pdf. Accessed 12 August, 2013.

16.	Centers for Disease Control. Basics About Childhood Obesity. 
2012; http://www.cdc.gov/obesity/childhood/basics.html. Ac-
cessed 12 August, 2013.

17.	Goel MS, McCarthy EP, Phillips RS, Wee CC. Obesity among 
US immigrant subgroups by duration of residence. JAMA. Dec 
15 2004;292(23):2860-2867.

18.	Roshania R, Narayan KM, Oza-Frank R. Age at arrival and risk 
of obesity among US immigrants. Obesity (Silver Spring). Dec 
2008;16(12):2669-2675.

19.	Hervey K, Vargas D, Klesges L, Fischer PR, Trippel S, Juhn YJ. 
Overweight among refugee children after arrival in the United 
States. J Health Care Poor Underserved. Feb 2009;20(1):246-256.

20.	Lacourse S, Rybak N, Lewis C, et al. Health screening of 
newly resettled refugees in a primary care setting. R I Med J 
(2013).96(4):28-32.

21.	Watts DJ, Friedman JF, Vivier PM, Tompkins CE, Alario AJ. Im-
munization status of refugee children after resettlement. Med 
Health R I. Oct;94(10):290-293.

22.	Watts DJ, Friedman JF, Vivier PM, Tompkins CE, Alario AJ. 
Health care utilization of refugee children after resettlement. J 
Immigr Minor Health. Aug;14(4):583-588.

23.	Ravelli AC, van Der Meulen JH, Osmond C, Barker DJ, Bleker 
OP. Obesity at the age of 50 y in men and women exposed to 
famine prenatally. Am J Clin Nutr. Nov 1999;70(5):811-816.

24.	Rondinelli AJ, Morris MD, Rodwell TC, et al. Under- and 
over-nutrition among refugees in San Diego County, California. 
J Immigr Minor Health. Feb;13(1):161-168.

25.	Magnusson MB, Hulthen L, Kjellgren KI. Obesity, dietary 
pattern and physical activity among children in a suburb 
with a high proportion of immigrants. J Hum Nutr Diet. Jun 
2005;18(3):187-194.

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  J A N U A R Y  W E B P A G E J A N U A R Y  2 0 1 5 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   46

http://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/rhode-island-state-profile.pdf
http://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/rhode-island-state-profile.pdf
http://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/rhode-island-state-profile.pdf
http://www.ncbi.nlm.nih.gov/books/NBK2003/pdf/TOC.pdf
http://www.ncbi.nlm.nih.gov/books/NBK2003/pdf/TOC.pdf
http://www.cdc.gov/obesity/childhood/basics.html
http://www.rimed.org/rimedicaljournal-2015-01.asp


CONTRIBUTION

Authors
Jessica H. Heney, MD, is a Resident in the Department of Family 

Medicine, Memorial Hospital of Rhode Island, Pawtucket, RI.

Camia C. Dimock, MD, is a Resident in the Department of Family 
Medicine, Maine Medical Center, Portland, ME. 

Jennifer F. Friedman, MD, PhD,  is affiliated with the Center for 
International Health Research at Rhode Island Hospital and 
Hasbro Children’s Hospital, Providence, RI, and is Associate 
Professor, Department of Pediatrics, The Warren Alpert 
Medical School of Brown University.

Carol Lewis, MD, is Director, Refugee Health Program, Fostering 
Health Program, Hasbro Children’s Hospital, Providence, RI, 
and is Associate Professor of Pediatrics (Clinical), The Warren 
Alpert Medical School of Brown University.

Correspondence 
Carol Lewis, MD
Hasbro Children’s Hospital
Primary Care, Lower Level
593 Eddy Street
Providence, RI 02903-4923
401-444-4471
Fax 401-444-3870
CLewis2@lifespan.org

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  J A N U A R Y  W E B P A G E J A N U A R Y  2 0 1 5 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   47

mailto:CLewis2%40lifespan.org?subject=
http://www.rimed.org/rimedicaljournal-2015-01.asp

	COVER
	CONTENTS 1 - Special Section
	CONTENTS 2 - Commentary, Features
	CONTENTS 3 – News/People
	CONTENTS 4 - Contributions
	COMMENTARY: Friedman
	COMMENTARY: Aronson
	COMMENTARY: Stoll
	RIMJ AROUND THE WORLD
	ID: Public-private Partnerships, Programs Target Infectious Diseases in RI  
	ID: Tuberculosis Control in RI: Maintaining Control Efforts in the Context of Declining Incidence an
	ID: Tuberculous Meningitis in Child Born in the US to Immigrants  from a Tuberculosis-Endemic Countr
	ID: Monitored Viral Load: A Measure of HIV Treatment Outcomes  in an Outpatient Setting in Rhode Is
	ID: Addressing the Increasing Burden of Sexually Transmitted Infections  in Rhode Island
	ID: Tick-Borne Illness In Rhode Island – How Big a Problem Is It?
	ID: Outpatient Parenteral Antibiotic Therapy in an Academic Practice  in Rhode Island
	CONTRIBUTION: Pediatric Refugees in Rhode Island: Increases in BMI Percentile, Overweight, and Obesi
	CONTRIBUTION:Treating Children at Urgent Care Centers: A Qualitative Study to Determine How Provider
	CPC: A Broken Heart: A Woman with Chest Pain and an Abnormal ECG
	VITAL STATISTICS
	RIMS NEWS
	SPOTLIGHT: Q & A with Carol T. Lewis, MD 
	NEWS: South Street Landing to House RI Nursing Education Center
	NEWS: Southcoast Breaks Ground on Heart and Vascular Center at Charlton
	NEWS: CMM Picks RI for $20M Healthcare Payment/Service Delivery ‘Model Test’ Award
	NEWS: Providence VA Expands Services in Renovated Outpatient Clinic in New Bedford 
	NEWS: HEALTH Accepting Applications for Health Professional Loan Repayment Program
	PEOPLE: Recognition, Appointments, Obituaries
	LEXICON: The Compulsion to Do Away With Anonymity
	HERITAGE: 100 Years Ago – Dr. Harriet Alleyne Rice of Newport:  The struggles of an African-American

