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Abstract

Limited data are available on the dual burden of under- and over-nutrition 
among children in the Republic of Marshall Islands (RMI). This study aimed 
to identify the prevalence of stunting and obesity among elementary school 
students on Majuro, RMI. A cross-sectional study was conducted in public 
and private elementary schools on Majuro in 2017 – 2018. Anthropometric 
data were collected for 3,271 children, 4-16 years of age. The main outcome 
measures were prevalence of stunting and obesity. Differences by gender, age, 
and school type (public or private) were assessed using chi-squared tests. 
Overall, 5.1% (95% CI 4.4-5.9) of children were obese, and 23.6% (95% CI 
22.2-25.1) of children were stunted. Obesity prevalence was higher among 
boys (6.3%; girls 3.9%; P=0.002) and children attending private schools (11.8%; 
public schools 2.9%; P<0.001), and increased with age (4-6 years 3.3%; 10-
12 years 7.1%; P<0.001),. Stunting prevalence was higher among children 
attending public schools (28.8%; private schools 8.0%) and increased with age 
(4-6 years 20.6%; 10-12 years 27.5%; P<0.001). Prevalence of stunting and 
obesity observed in this study support the need for interventions to improve 
nutrition and promote healthy lifestyles among children, both to address 
current undernutrition, and to intervene early to prevent the onset of obesity.
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Introduction

8QGHUVWDQGLQJ� WKH� SUHYDOHQFH� RI� XQGHUQXWULWLRQ� DQG�REHVLW\�
DPRQJ� FKLOGUHQ� LV� RI� FULWLFDO� LPSRUWDQFH� IRU� SXEOLF� KHDOWK�
SROLF\�� DV� ERWK� DUH� DVVRFLDWHG�ZLWK� OLIHORQJ� DGYHUVH� HIIHFWV��
&KLOGKRRG�XQGHUQXWULWLRQ�LV�DVVRFLDWHG�ZLWK�LPSDLUHG�FRJQLWLYH�
GHYHORSPHQW��UHGXFHG�VFKRRO�DFKLHYHPHQW��DQG�LQFUHDVHG�ULVN�
RI�REHVLW\�DQG�UHGXFHG�HFRQRPLF�SURGXFWLYLW\�LQ�DGXOWKRRG���� 
2EHVLW\�DPRQJ�FKLOGUHQ�DGYHUVHO\�DIIHFWV�WKHLU�SV\FKRORJLFDO��
PXVFXORVNHOHWDO��FDUGLRYDVFXODU�DQG�UHVSLUDWRU\�KHDOWK���� Fur-
WKHUPRUH��REHVH�FKLOGUHQ�DUH�OLNHO\�WR�UHPDLQ�REHVH�DV�DGXOWV�� 
SODFLQJ�WKHP�DW�LQFUHDVHG�ULVN�RI�GLDEHWHV��K\SHUWHQVLRQ��FDU-
GLRYDVFXODU�PRUELGLW\�DQG�SUHPDWXUH�PRUWDOLW\��

:KLOH�FKLOGKRRG�REHVLW\�LV�UHFHLYLQJ�LQFUHDVHG�DWWHQWLRQ�JORE-
DOO\��XQGHUQXWULWLRQ�±�ZKLFK�LQFOXGHV��ZDVWLQJ��ORZ�ZHLJKW�IRU�
KHLJKW��� VWXQWLQJ� �ORZ�KHLJKW�IRU�DJH��DQG�XQGHUZHLJKW� �ORZ�
ZHLJKW�IRU�DJH��±�FRQWLQXHV�WR�EH�D�SXEOLF�KHDOWK�SUREOHP�LQ�
PDQ\�ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV��0DQ\�FRXQWULHV�DUH�
H[SHULHQFLQJ�D�QXWULWLRQ�µGXDO�EXUGHQ¶��FKDUDFWHULVHG�E\�WKH�FR�
H[LVWHQFH�RI�XQGHUQXWULWLRQ�DQG�PLFURQXWULHQW�GH¿FLHQFLHV��DORQJ�
ZLWK� REHVLW\� DQG� GLHW�UHODWHG� QRQ�FRPPXQLFDEOH� GLVHDVHV���� 

2QH�VXFK�FRXQWU\�LV�WKH�5HSXEOLF�RI�0DUVKDOO�,VODQGV��50,���
ZKHUH�HYLGHQFH�VXJJHVWV�KLJK�UDWHV�RI�XQGHUZHLJKW�DQG�VWXQWLQJ�
DPRQJ�\RXQJ�FKLOGUHQ��FRXSOHG�ZLWK�KLJK�UDWHV�RI�REHVLW\�LQ�
DGXOWKRRG��$�QXWULWLRQ�VXUYH\�FRQGXFWHG�LQ������IRXQG�����
RI�0DUVKDOOHVH�FKLOGUHQ�DJHG�XQGHU���ZHUH�XQGHUZHLJKW�DQG�
������VWXQWHG����:KLOH�WKH�VDPH�VWXG\�IRXQG�RQO\����RI�FKLOGUHQ�
XQGHU���ZHUH�RYHUZHLJKW�RU�REHVH��REHVLW\�HPHUJHV�DV�DQ�LVVXH�
LQ�DGROHVFHQFH�DQG�DGXOWKRRG��ZLWK�REHVLW\�SUHYDOHQFH�RI�����
DPRQJ�DGROHVFHQWV11�DQG�����RI�DGXOWV�LQ�50,�12

50,�LV�ORFDWHG�LQ�WKH�FHQWUDO�3DFL¿F�2FHDQ�DQG�FRPSULVHV�¿YH�
LVODQGV�DQG����VFDWWHUHG�DQG�UHPRWH�DWROOV��D�ODQG�DUHD�RI�MXVW�����
VTXDUH�NLORPHWHUV�VSUHDG�RYHU�����PLOOLRQ�VTXDUH�NLORPHWHUV�RI�
RFHDQ��7KH�HVWLPDWHG�SRSXODWLRQ�RI�50,��DV�RI�������LV��������
SHRSOH��ZLWK�WKH�PDMRULW\�������OLYLQJ�LQ�WKH�GHQVHO\�SRSXODWHG�
XUEDQ�DUHDV�RI�0DMXUR�DQG�.ZDMDOHLQ����7KH�XQLTXH�JHRJUDSK\�RI�
50,�SRVHV�D�VLJQL¿FDQW�FKDOOHQJH�WR�IRRG�VHFXULW\��D�NH\�IDFWRU�
GULYLQJ�WKH�QXWULWLRQ�GXDO�EXUGHQ�LQ�50,��50,�ZDV�WUDGLWLRQ-
DOO\�GHSHQGHQW�RQ�¿VKLQJ�DQG�VXEVLVWHQFH�DJULFXOWXUH��KRZHYHU�
LQFUHDVLQJ�XUEDQL]DWLRQ�DQG�OLPLWHG�DYDLODELOLW\�RI�DJULFXOWXUDO�
ODQG�KDV�OHG�WR�KLJK�GHSHQGHQFH�RQ�LPSRUWHG�IRRGV��&OLPDWH�
FKDQJH��GURXJKW��DQG�FRQWDPLQDWLRQ�ZLWK� UDGLRDFWLYH�ZDVWHV�
KDYH�IXUWKHU�DIIHFWHG�ERWK�DJULFXOWXUDO�SURGXFWLRQ�DQG�KRXVHKROG�
IRRG�VHFXULW\�ZLWK�UHVXOWDQW�LPSDFW�RQ�KHDOWK��QXWULWLRQ��ZDWHU��
VDQLWDWLRQ�DQG�HGXFDWLRQ�VWDWXV�RI�WKH�SRSXODWLRQ��

7KH�50,�0LQLVWU\�RI�+HDOWK�DQG�0LQLVWU\�RI�(GXFDWLRQ�DUH�
LPSOHPHQWLQJ�D�UDQJH�RI� LQLWLDWLYHV� LQ�VFKRRO�VHWWLQJV� WR�DG-
GUHVV�FKLOGKRRG�XQGHU��DQG�RYHU�QXWULWLRQ��2QH�VXFK�SURMHFW�
LV�WKH�0DMXUR�<RXWK�/LIHWLPH�+HDOWK�3URJUDP�14�LPSOHPHQWHG�
LQ�SXEOLF�HOHPHQWDU\�VFKRROV�RQ�0DMXUR� LQ�SDUWQHUVKLS�ZLWK�
&DQYDVEDFN�0LVVLRQV��7KH�SURJUDP�VWDUWHG�LQ�-XO\�������DQG�
KDV�PXOWLSOH�FRPSRQHQWV�LQFOXGLQJ�����GHYHORSPHQW�RI�WHDFK-
LQJ�PDWHULDOV�DERXW�KHDOWK\�GLHW�DQG�OLIHVW\OH�WDUJHWLQJ�NLQGHU-
JDUWHQ�DQG�HOHPHQWDU\�VFKRRO�VWXGHQWV������EXLOGLQJ�WHDFKHUV¶�
FDSDFLW\�WR�XVH�WKHVH�PDWHULDOV�LQ�WKH�FODVVURRP������WUDLQLQJ�
RI� VFKRRO� IRRG�YHQGRUV� WR�SURYLGH�KHDOWKLHU� VFKRRO� OXQFKHV��
DQG�����EXLOGLQJ�VFKRROV¶�FDSDFLW\�WR�SURYLGH�SK\VLFDO�DFWLYLW\�
FODVVHV�DQG�FUHDWH�VDIH�DUHDV�IRU�SK\VLFDO�DFWLYLW\��:KLOH�WKH�
SURJUDP�IRFXVVHV�RQ�REHVLW\�SUHYHQWLRQ��WKH�QXWULWLRQ�DVSHFWV�
RI�WKH�SURJUDP�DOVR�KDYH�SRWHQWLDO�WR�DGGUHVV�XQGHUQXWULWLRQ�±�
SDUWLFXODUO\�VXSSRUWLQJ�SURYLVLRQ�RI�KHDOWKLHU�VFKRRO�OXQFKHV��
HQJDJLQJ�ZLWK�SDUHQWV�DQG�FRPPXQLWLHV��7KLV�UHSRUW�SUHVHQWV�
EDVHOLQH�GDWD�RQ�WKH�SUHYDOHQFH�RI�REHVLW\�DQG�VWXQWLQJ�DPRQJ�
HOHPHQWDU\�VFKRRO�VWXGHQWV�OLYLQJ�RQ�0DMXUR�
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Methods

Study Design and Sample

7KLV�ZDV�D�FURVV�VHFWLRQDO�VWXG\��ZLWK�GDWD�FROOHFWHG�EHWZHHQ�
6HSWHPEHU������DQG�-DQXDU\�������$OO�HOHPHQWDU\�VFKRROV�RQ�
0DMXUR�����SXEOLF�VFKRROV����SULYDWH�VFKRROV��ZHUH�LQYLWHG�WR�
SDUWLFLSDWH�YLD�OHWWHU�WR�WKH�VFKRRO�SULQFLSDO��1LQH�SXEOLF�VFKRROV�
DQG���SULYDWH�VFKRROV�DJUHHG�WR�SDUWLFLSDWH��

(WKLFV�$SSURYDO�DQG�&RQVHQW

7KLV�VWXG\�ZDV�FRQGXFWHG�ZLWK�WKH�DSSURYDO�RI�WKH�50,�0LQ-
LVWU\�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��0LQLVWU\�RI�(GXFDWLRQ��
DQG�WKH�VFKRRO�SULQFLSDO�DW�HDFK�SDUWLFLSDWLQJ�VFKRRO��3DUHQWV�
DQG�FKLOGUHQ�ZHUH�DGYLVHG�WKDW�WKH�VWXG\�ZDV�WDNLQJ�SODFH��WKDW�
SDUWLFLSDWLRQ�ZDV�YROXQWDU\�DQG�WKH\�FRXOG�RSW�RXW�DW�DQ\�WLPH��
KRZHYHU�QR�SDUHQWV�RU�FKLOGUHQ�GHFLGHG�WR�RSW�RXW�RI�WKH�VWXG\����

'DWD�&ROOHFWLRQ

2QH�GD\�RI�GDWD�FROOHFWLRQ�ZDV�FRQGXFWHG�DW�HDFK�VFKRRO��ZLWK�
DQWKURSRPHWU\�GDWD�FROOHFWHG�IURP�DOO�VWXGHQWV�DWWHQGLQJ�VFKRRO�
WKDW� GD\��'HPRJUDSKLF� LQIRUPDWLRQ� �VWXGHQWV¶� QDPH�� VFKRRO�
JUDGH��JHQGHU�DQG�GDWH�RI�ELUWK��ZDV�SURYLGHG�E\�VFKRRO�DGPLQ-
LVWUDWRUV�DW�HDFK�SDUWLFLSDWLQJ�VFKRRO��(DFK�FKLOG¶V�FXUUHQW�KHLJKW�
DQG�ZHLJKW�ZHUH�PHDVXUHG�DFFRUGLQJ�WR�VWDQGDUG�SURFHGXUHV�� 
E\� D� WHDP� RI� HLJKW� WUDLQHG� VWDII�� XVLQJ� VWDQGDUG� HTXLSPHQW�
�3HUVSHFWLYH�(QWHUSULVHV�6WDGLRPHWHU�PRGHO�3(�$,0������6HFD�
VFDOH�0RGHO�������0LGGOH�XSSHU�DUP�FLUFXPIHUHQFH�ZDV�DOVR�
PHDVXUHG�IRU�.LQGHUJDUWHQ�VWXGHQWV�LQ�VRPH�VFKRROV��WKHVH�GDWD�
DUH�QRW�SUHVHQWHG�KHUH�GXH�WR�WKH�VPDOO�VDPSOH�VL]H�

Analysis 

:HLJKW�VWDWXV�ZDV�FDWHJRUL]HG�XVLQJ�DJH�VSHFL¿F�ERG\�PDVV�
LQGH[�SHUFHQWLOHV��%0,�IRU�DJH��EDVHG�RQ�86�&HQWHUV�IRU�'LV-
HDVH�&RQWURO�DQG�3UHYHQWLRQ�FKLOG�JURZWK�FKDUWV����%0,�IRU�DJH�
ZDV�FODVVL¿HG�DV�IROORZV��XQGHUZHLJKW��XQGHU��WK�SHUFHQWLOH���
KHDOWK\�ZHLJKW���WK�WR���WK�SHUFHQWLOH���RYHUZHLJKW����WK�WR���WK�
SHUFHQWLOH���DQG�REHVH� ���WK�SHUFHQWLOH�DQG�DERYH���6WXQWLQJ�
ZDV�GH¿QHG�DV�FXUUHQW�KHLJKW�IRU�DJH�PRUH�WKDQ���6'V�EHORZ�
WKH�PHDQ� RI�:RUOG� +HDOWK� 2UJDQL]DWLRQ� FKLOG� JURZWK� VWDQ-
GDUGV�17 %LRORJLFDOO\�LPSODXVLEOH�YDOXHV�IRU�KHLJKW������FP���
%0,�IRU�DJH� ������ RU� !��� VWDQGDUG� GHYLDWLRQV� DFFRUGLQJ� WR�
&'&�JURZWK�FKDUWV���DQG�KHLJKW�IRU�DJH�������RU�!���VWDQGDUG�
GHYLDWLRQV�DFFRUGLQJ�WR�:+2�JURZWK�VWDQGDUGV��ZHUH�H[FOXGHG�
IURP�DQDO\VLV��3UHYDOHQFH�DQG�����FRQ¿GHQFH� LQWHUYDO� �&,��
IRU�HDFK�%0,�IRU�DJH�FDWHJRU\�DQG�VWXQWLQJ�ZHUH�FDOFXODWHG�
RYHUDOO�DQG�VWUDWL¿HG�E\�JHQGHU��DJH�JURXS��DQG�VFKRRO� W\SH�
�SXEOLF�RU�SULYDWH���3UHYDOHQFH�ZDV�FRPSDUHG�EHWZHHQ�JURXSV�
XVLQJ�FKL�VTXDUHG�WHVWV��P�YDOXHV�OHVV�WKDQ�����ZHUH�FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQL¿FDQW��$QDO\VLV�ZDV�FRQGXFWHG�XVLQJ�6366�
6WDWLVWLFV�9HUVLRQ�����,%0��$UPRQN��1HZ�<RUN��

Results

2I�WKH�������FKLOGUHQ�HQUROOHG�LQ�SDUWLFLSDWLQJ�VFKRROV��DQWKUR-
SRPHWULF�GDWD�ZHUH�FROOHFWHG�IRU�������FKLOGUHQ��'DWD�IRU�����
FKLOGUHQ�ZHUH� H[FOXGHG�GXH� WR�PLVVLQJ�GDWD� >JHQGHU� �Q� �����
GDWH�RI�ELUWK��Q� �����@�DQG�LPSODXVLEOH�DQWKURSRPHWU\�YDOXHV�
�Q� �����OHDYLQJ�D�WRWDO�RI�������FKLOGUHQ�LQFOXGHG�LQ�WKH�DQDO\-
VLV��7DEOH�����7KLV�UHSUHVHQWHG�������RI�FKLOGUHQ�HQUROOHG�LQ�
SDUWLFLSDWLQJ�VFKRROV�

&KLOGUHQ�ZHUH�LQ�VFKRRO�JUDGHV�3UH�.LQGHUJDUWHQ�WR��WK�JUDGH��
UDQJLQJ�IURP���WR����\HDUV�RI�DJH��6HYHQW\�¿YH�SHUFHQW�RI�FKLOGUHQ�
DWWHQGHG�SXEOLF�VFKRROV��7DEOH�����:HLJKW�VWDWXV�RI�SDUWLFLSDWLQJ�
FKLOGUHQ�LV�VKRZQ�LQ�7DEOH����2YHUDOO�������RI�FKLOGUHQ�LQFOXGHG�
LQ� WKH� VWXG\�ZHUH�REHVH��7KH�SUHYDOHQFH�RI�REHVLW\� LQ�ER\V�
�������ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�JLUOV���������Ȥ2� ��������
P�� ��������7KH�SUHYDOHQFH�RI�REHVLW\�LQ�SULYDWH�VFKRRO�VWXGHQWV�
��������ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�SXEOLF�VFKRRO�VWXGHQWV�
��������Ȥ2� ��������P����������3UHYDOHQFH�RI�REHVLW\�ZDV�KLJKHU�
DPRQJ�ROGHU�DJHG�FKLOGUHQ��2EHVLW\�SUHYDOHQFH�ZDV�VLPLODU�IRU�
FKLOGUHQ�DJHG�����\HDUV��������DQG�����\HDUV���������Ȥ2� �������
P �������EXW�ZDV�VLJQL¿FDQWO\�KLJKHU�DPRQJ�FKLOGUHQ�DJHG����
���\HDUV��������Ȥ2� ��������P���������UHI�����\HDUV���DQG����DQG�
RYHU��������Ȥ2� �������P� �������UHI�����\HDUV���

7KH�RYHUDOO�SUHYDOHQFH�RI�VWXQWLQJ�ZDV��������7DEOH�����7KHUH�
ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� SUHYDOHQFH� RI� VWXQWLQJ�
EHWZHHQ�ER\V� ��������DQG�JLUOV� �������� �Ȥ2� �������P� �������
7KH�SUHYDOHQFH�RI�VWXQWLQJ�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�SULYDWH�
VFKRRO�VWXGHQWV��������WKDQ�LQ�SXEOLF�VFKRRO�VWXGHQWV���������
(Ȥ2� ���������P����������7KH�SUHYDOHQFH�RI�VWXQWLQJ�DOVR�YDULHG�
E\�DJH�JURXS��)ROORZLQJ�WKH�VDPH�SDWWHUQ�DV�REHVLW\��VWXQWLQJ�
SUHYDOHQFH�ZDV� VLPLODU� IRU� FKLOGUHQ�DJHG�����\HDUV� ��������
DQG�����\HDUV����������Ȥ2� �������P� �������EXW�ZDV�VLJQL¿FDQWO\�
KLJKHU�DPRQJ�FKLOGUHQ�DJHG�������\HDUV� ��������Ȥ2� ��������
P���������UHI�����\HDUV���DQG����\HDUV�DQG�RYHU���������Ȥ2� �������
P���������UHI�����\HDUV���

Table 1. Demographic Characteristics of Children with 
Anthropometric Measurements
&KLOG�&KDUDFWHULVWLFV 1 % ����&,
*HQGHU
Boys 1620 49.5 47.8-51.2
Girls 1651 50.5 48.8-52.2
$JH
4-6 years 845 25.8 24.4-27.4
7-9 years 1246 38.1 36.4-39.8
10-12 years 1091 33.4 31.8-35.0
13 years + 89 2.7 2.2-3.3
6FKRRO�7\SH
Public 2466 75.4 73.9-76.8
Private 805 24.6 23.2-26.1
7RWDO 3271
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Table 2. BMI-for-Age Status of Elementary School Children on Majuro, Republic of Marshall Islands

8QGHUZHLJKW +HDOWK\�:HLJKW 2YHUZHLJKW 2EHVH
ȥ��5HVXOWV�
IRU�2EHVLW\�
3UHYDOHQFH

n % ����&, n % ����&, n % ����&, n % ����&, ȥ� P - 
9DOXH

2YHUDOO 149 4.6 3.9-5.3 2686 82.1 80.8-83.4 269 8.2 7.3-9.2 167 5.1 4.4-5.9
*HQGHU
Boys 81 5.0 4.0-6.1 1290 79.6 77.6-81.5 147 9.1 7.7-10.5 102 6.3 5.2-7.6 Ref
Girls 68 4.1 3.2-5.2 1396 84.6 82.8-86.2 122 7.4 6.2-8.7 65 3.9 3.1-5.0 9.319 .002
$JH
4-6 Years 34 4.0 2.9-5.5 724 85.7 83.2-87.9 59 7.0 5.4-8.8 28 3.3 2.3-4.7 Ref
7-9 Years 55 4.4 3.4-5.7 1035 83.1 80.9-85.1 101 8.1 6.7-9.7 55 4.4 3.4-5.7 1.60 .21
10-12 Years 51 4.7 3.5-6.0 859 78.7 76.2-81.1 104 9.5 7.9-11.4 77 7.1 5.9-8.7 13.01 <.001
13 Years + 9 10.1 5.1-17.6 68 76.4 66.8-84.3 5 5.6 2.2-11.9 7 7.9 3.6-14.8 4.62 .031
6FKRRO�7\SH
Public 127 5.2 4.3-6.1 2104 85.3 83.9-86.7 163 6.6 5.7-7.6 72 2.9 2.3-3.6 Ref
Private 22 2.7 1.8-4.0 582 72.3 69.1-75.3 106 13.2 11.0-15.6 95 11.8 9.7-14.2 99.01 <.001

Table 3. Stunting Status of Elementary School Children on Majuro, Republic of Marshall Islands
1RW�VWXQWHG 6WXQWHG

n % ����&, 1 % ����&, ȥ� P�9DOXH
2YHUDOO 2498 76.4 74.9-77.8 773 23.6 22.2-25.1
*HQGHU
Boys 1249 77.1 75.0-79.1 371 22.9 20.9-25.6 Ref
Girls 1249 75.7 73.5-77.7 402 24.3 22.3-26.5 0.95 .33
$JH
4-6 Years 671 79.4 76.6-82.0 174 20.6 18.0-23.4 Ref
7-9 Years 999 80.2 77.9-82.3 247 19.8 17.7-22.1 0.18 .67
10-12 Years 791 72.5 69.8-75.1 300 27.5 24.9-30.2 12.28 <.001
13 Years and Over 37 41.6 31.7-51.9 52 58.4 48.1-68.3 62.8 <.001
6FKRRO�7\SH
Public 1757 71.2 69.4-73.0 709 28.8 27.0-30.6 Ref
Private 741 92.0 90.0-93.8 64 8.0 6.2-10.0 145.50 <.001

Discussion

2YHUDOO��WKH�VWXG\�IRXQG�WKDW�������RI�HOHPHQWDU\�VFKRRO�FKLOGUHQ�
RQ�0DMXUR�ZHUH�VWXQWHG��DQG������ZHUH�REHVH��7KH�SUHYDOHQFH�
RI�REHVLW\�ZDV�KLJKHU�DPRQJ�ER\V��FKLOGUHQ�DWWHQGLQJ�SULYDWH�
VFKRRO�� DQG� ROGHU� FKLOGUHQ��7KH� SUHYDOHQFH� RI� VWXQWLQJ�ZDV�
VLPLODU�IRU�ER\V�DQG�JLUOV��EXW�KLJKHU�DPRQJ�FKLOGUHQ�DWWHQGLQJ�
SXEOLF�VFKRRO�DQG�ROGHU�FKLOGUHQ��

%\�SURYLGLQJ�UHFHQW�GDWD�IURP�D�ODUJH�VDPSOH�RI�FKLOGUHQ�RQ�
0DMXUR��RXU�VWXG\�KDV�PDGH�D�VLJQL¿FDQW�FRQWULEXWLRQ�WR�WKH�
OLWHUDWXUH�RI�FKLOGKRRG�VWXQWLQJ�DQG�REHVLW\�LQ�50,��SDUWLFX-

ODUO\�IRU�FKLOGUHQ�RYHU���\HDUV�RI�DJH�IRU�ZKRP�OLPLWHG�UHFHQW�
GDWD�DUH�DYDLODEOH��2QO\�WKUHH�SUHYLRXV�VWXGLHV�KDYH�DVVHVVHG�
SUHYDOHQFH�RI�REHVLW\�DQG�RU�VWXQWLQJ�DPRQJ�FKLOGUHQ�LQ�50,��
$� ����� QDWLRQDO� QXWULWLRQ� VXUYH\� IRXQG� VWXQWLQJ� SUHYDOHQFH�
RI�����DQG�REHVLW\�SUHYDOHQFH�RI����DPRQJ�FKLOGUHQ�XQGHU�
��\HDUV�RI�DJH�LQ�50,����$QRWKHU�UHFHQW�VXUYH\�FRQGXFWHG�DV�
SDUW�RI�WKH�&KLOGUHQ¶V�+HDOWK\�/LYLQJ�3URJUDP�IRXQG�VWXQWLQJ�
SUHYDOHQFH�RI�����DPRQJ�FKLOGUHQ�����\HDUV�RI�DJH��DQG�QR�
REHVH�FKLOGUHQ����)LQDOO\��D������VXUYH\�FRQGXFWHG�LQ���ORFD-
WLRQV�LQ�50,��UDQJLQJ�IURP�XUEDQ�DQG�SHUL�XUEDQ�FRQGLWLRQV�WR�
UHPRWH�DWROOV��IRXQG�������RI�FKLOGUHQ��±��\HDUV�RI�DJH��DQG�
������RI�FKLOGUHQ��±���\HDUV�RI�DJH��ZHUH�VWXQWHG��� 
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7KH�SUHYDOHQFH�RI�REHVLW\�LGHQWL¿HG�LQ�RXU�VWXG\������LV�VLPLODU�
WR�WKDW�UHSRUWHG�DPRQJ�FKLOGUHQ�XQGHU���LQ�WKH�UHFHQW�QDWLRQDO�
QXWULWLRQ�VXUYH\����:KLOH�WKH�&KLOGUHQ¶V�+HDOWK\�/LYLQJ�3UR-
JUDP�IRXQG�QR�REHVH�FKLOGUHQ�DJHG�����\HDUV��WKLV�PD\�EH�GXH�
WR�WKH�VWXG\¶V�VPDOO�VDPSOH�VL]H������FKLOGUHQ�����7KH�REHVLW\�
SUHYDOHQFH�LGHQWL¿HG�LQ�RXU�VWXG\�LV�VXEVWDQWLDOO\�ORZHU�WKDQ�
WKDW�UHSRUWHG�LQ�RWKHU�8QLWHG�6WDWHV�DI¿OLDWHG�3DFL¿F�LVODQGV��)RU�
H[DPSOH��SUHYLRXV�VWXGLHV�KDYH�UHSRUWHG�REHVLW\�SUHYDOHQFH�RI�
����RI�FKLOGUHQ�DJHG���\HDUV�LQ�$PHULFDQ�6DPRD��DQG�������RI�
FKLOGUHQ�DJHG������\HDUV�RQ�*XDP��������:KLOH�REHVLW\�SUHYDOHQFH�
ZDV�PXFK�ORZHU�LQ�RXU�VWXG\��WKH�SDWWHUQ�RI�KLJKHU�SUHYDOHQFH�
RI�REHVLW\�DPRQJ�ER\V��DQG�LQ�ROGHU�FKLOGUHQ��LV�FRQVLVWHQW�ZLWK�
WKDW�UHSRUWHG�LQ�86$3,V������DQG�LQWHUQDWLRQDOO\������ 

7KH�FXUUHQW�VWXG\�LGHQWL¿HG�D�KLJK�SUHYDOHQFH�RI�VWXQWLQJ���������
DPRQJ�HOHPHQWDU\�VFKRRO�FKLOGUHQ�RQ�0DMXUR��LQGLFDWLQJ�WKDW�
FKLOGKRRG�XQGHUQXWULWLRQ�FRQWLQXHV�WR�EH�D�VLJQL¿FDQW�SXEOLF�
KHDOWK�LVVXH�RQ�0DMXUR��:KLOH�WKLV�LV�ORZHU�WKDQ�WKH�SUHYDOHQFH�
UHSRUWHG�LQ�SUHYLRXV�VWXGLHV����������DSSUR[��������FRPSDULVRQV�
PXVW�EH�PDGH�ZLWK�FDXWLRQ�GXH� WR� WKH�GLIIHUHQW�DJH�JURXSV��
VDPSOLQJ�PHWKRGV�DQG�ORFDWLRQV�RI�WKH�VWXGLHV��1HYHUWKHOHVV��
WKH�REVHUYHG�SUHYDOHQFH�RI�������LV�³YHU\�KLJK´�DFFRUGLQJ�WR�
:+2�FODVVL¿FDWLRQV���LQ�D�ZHOO�QRXULVKHG�SRSXODWLRQ�ZH�ZRXOG�
H[SHFW�RQO\������RI�FKLOGUHQ�WR�EH�VWXQWHG�17 

7KH�KLJK�SUHYDOHQFH�RI�VWXQWLQJ�LQ�50,���DQG�XQGHUQXWULWLRQ�
PRUH�EURDGO\���KDV�EHHQ�DWWULEXWHG�WR�D�FRPSOH[�UDQJH�RI�IDF-
WRUV�LQFOXGLQJ�KRXVHKROG�IRRG�LQVHFXULW\��OLPLWHG�DYDLODELOLW\�RI�
QXWULWLRXV�ORFDO�IRRGV��SRRU�PDWHUQDO�QXWULWLRQ�GXULQJ�SUHJQDQF\��
XQKHDOWK\�KRXVHKROG�HQYLURQPHQWV��HJ��ODFN�RI�FOHDQ�ZDWHU��SRRU�
VDQLWDWLRQ���D�SUHVHQFH�RI�PLFURQXWULHQW�GH¿FLHQFLHV�WKURXJKRXW�
LQIDQF\� DQG� \RXQJ� FKLOGKRRG�� DQG� SRRU� FKLOG� IHHGLQJ� SUDF-
WLFHV��HJ��OLPLWHG�EUHDVWIHHGLQJ��SRRU�FRPSOHPHQWDU\�IHHGLQJ�
SUDFWLFHV�����7KH�QXWULWLRQ�VLWXDWLRQ�LV�IXUWKHU�H[DFHUEDWHG�E\�
WKH�UHDG\�DYDLODELOLW\��DQG�DJJUHVVLYH�PDUNHWLQJ��RI�LPSRUWHG�
SURFHVVHG�IRRGV�WKDW�DUH�KLJK�LQ�FDORULHV��������7KH�UHFHQW�QDWLRQDO�
QXWULWLRQ�VXUYH\�LQ�50,�IRXQG�WKDW�SRRUHU�KRXVHKROGV�ZHUH�PRUH�
OLNHO\�WR�H[SHULHQFH�IRRG�LQVHFXULW\��DQG�WKDW�FKLOGUHQ�XQGHU���
LQ�WKH�SRRUHVW�KRXVHKROGV�ZHUH�PRUH�OLNHO\�WR�EH�VWXQWHG�WKDQ�
FKLOGUHQ�IURP�KLJKHU�ZHDOWK�TXLQWLOHV����6LPLODUO\��WKH�KLJKHU�
SUHYDOHQFH�RI�VWXQWLQJ�LQ�SXEOLF�VFKRRO�VWXGHQWV�WKDQ�SULYDWH�
VFKRRO�VWXGHQWV�UHSRUWHG�KHUH�VWURQJO\�VXJJHVW�IRRG�LQVHFXULW\�
DV� D� FKDOOHQJH� RQ�0DMXUR��:KLOH� SUHYLRXV� UHVHDUFK� LQ�50,�
KDV�PDLQO\�IRFXVVHG�RQ�FKLOGUHQ�XQGHU����IXWXUH�UHVHDUFK�PD\�
VHHN�WR�IXUWKHU�H[SORUH�WKH�FRPSOH[�DVVRFLDWLRQV�EHWZHHQ�IRRG�
VHFXULW\��QXWULWLRQ�DQG�VWXQWLQJ�DPRQJ�ROGHU�FKLOGUHQ��

7KH�VWXG\�VXSSRUWV�WKH�QHHG�IRU�LQWHUYHQWLRQV�WR�LPSURYH�QXWULWLRQ�
DQG�SURPRWH�KHDOWK\�OLIHVW\OHV�DPRQJ�HOHPHQWDU\�VFKRRO�DJHG�
VWXGHQWV��ERWK�WR�DGGUHVV�WKH�H[LVWLQJ�KLJK�UDWHV�RI�VWXQWLQJ�LQ�
WKLV�DJH�JURXS��DQG�WR�LQWHUYHQH�HDUO\�WR�SUHYHQW�WKH�RQVHW�RI�
REHVLW\��7KH�:+2�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�µGRXEOH�GXW\�DF-
WLRQV¶���LQWHUYHQWLRQV��SURJUDPV��DQG�SROLFLHV�WKDW�VLPXOWDQHRXVO\�
DGGUHVV�ERWK�XQGHUQXWULWLRQ��DV�ZHOO�DV�REHVLW\�DQG�GLHW�UHODWHG�
QRQ�FRPPXQLFDEOH�GLVHDVHV����6FKRRO�EDVHG�QXWULWLRQ�SURJUDPV�
KDYH�EHHQ�LGHQWL¿HG�DV�D�SRWHQWLDO�DUHD�IRU�GRXEOH�GXW\�DFWLRQ��
DQG�LQ�DGGLWLRQ�WR�DGGUHVVLQJ�XQGHUQXWULWLRQ�DQG�REHVLW\�DPRQJ�
VFKRRO�FKLOGUHQ�PD\�DOVR�EH�D�SRWHQWLDO�HQWU\�SRLQW�IRU�HQJDJLQJ�
ZLWK�SDUHQWV�DQG�FRPPXQLWLHV����7KH�0DMXUR�<RXWK�/LIHWLPH�
+HDOWK�3URJUDP��E\�SURPRWLQJ�KHDOWK\�OLIHVW\OHV�DQG�QXWULWLRQ�
IRU�HOHPHQWDU\�VFKRRO�VWXGHQWV��KDV�SRWHQWLDO�IRU�GRXEOH�GXW\�
DFWLRQ��%H\RQG�VFKRRO�EDVHG�HGXFDWLRQ�DQG�ZHOOQHVV�SURJUDPV��
WKHUH�LV�DOVR�D�QHHG�WR�LQFUHDVH�WKH�DIIRUGDELOLW\�DQG�DFFHVVLELOLW\�
RI�KHDOWK\�IRRGV��IRU�H[DPSOH�WKURXJK�IUHH�LQ�VFKRRO�EUHDNIDVW�
DQG�OXQFK�SURJUDPV��DV�ZHOO�DV�QDWLRQDO�OHJLVODWLRQ�DQG�SROLF\��
2XU�¿QGLQJ�WKDW�SULYDWH�VFKRROV�KDG�KLJKHU�REHVLW\�SUHYDOHQFH�
DQG�ORZHU�VWXQWLQJ�SUHYDOHQFH�WKDQ�SXEOLF�VFKRROV�VXJJHVWV�WKDW�
LQWHUYHQWLRQV�LQ�50,�PD\�QHHG�WR�EH�WDLORUHG�E\�VFKRRO�W\SH��
ZLWK�JUHDWHU�HPSKDVLV�RQ�XQGHUQXWULWLRQ�LQ�SXEOLF�VFKRROV�DQG�
RYHUQXWULWLRQ�LQ�SULYDWH�VFKRROV��

7KHUH�ZHUH�VHYHUDO�OLPLWDWLRQV�WR�WKLV�VWXG\��)LUVW��DOWKRXJK�WKH�
HLJKW�PHPEHUV�RI�WKH�GDWD�FROOHFWLRQ�WHDP�UHFHLYHG�DQWKURSRP-
HWU\�WUDLQLQJ��WKHUH�ZDV�QR�IRUPDO�VWDQGDUGL]DWLRQ�RI�WKH�GDWD�
FROOHFWLRQ�WHDP���$OWKRXJK�HUURQHRXV�GDWD�ZHUH�PLQLPLVHG�E\�
H[FOXGLQJ�H[WUHPH�YDOXHV�IRU�KHLJKW��%0,�IRU�DJH��DQG�KHLJKW�
IRU�DJH��PHDVXUHPHQWV�PD\�VWLOO�EH�VXEMHFW�WR�PHDVXUHPHQW�HUURU��
6HFRQG��WKH�¿QGLQJV�PD\�QRW�EH�UHSUHVHQWDWLYH�RI�DOO�FKLOGUHQ�
LQ�50,��DV�WKH�VDPSOH�GLG�QRW�LQFOXGH�FKLOGUHQ�IURP�LVODQGV�
RWKHU� WKDQ�0DMXUR��FKLOGUHQ�QRW�HQUROOHG� LQ� VFKRRO�� FKLOGUHQ�
ZKR�ZHUH�KRPH�VFKRROHG��DQG�FKLOGUHQ�QRW�DWWHQGLQJ�VFKRRO�RQ�
WKH�GD\�RI�WKH�VXUYH\�±�DOO�RI�ZKRP�PD\�KDYH�GLIIHUHQW�JURZWK�
VWDWXV�WR�WKH�FKLOGUHQ�LQFOXGHG�LQ�RXU�VWXG\��+RZHYHU��WKH�ODUJH�
VDPSOH�VL]H�DQG�KLJK�SDUWLFLSDWLRQ�UDWH��GDWD�ZHUH�FROOHFWHG�IRU�
����RI�FKLOGUHQ�LQ�SDUWLFLSDWLQJ�VFKRROV��VXJJHVWV�WKH�VDPSOH�
LV�OLNHO\�WR�EH�UHSUHVHQWDWLYH�RI�0DMXUR�HOHPHQWDU\�VFKRRO�VWX-
GHQWV��)LQDOO\��QR�GDWD�ZHUH�FROOHFWHG�RQ�FKLOGUHQ¶V�HWKQLFLW\��,Q�
RWKHU�86$3,V��SUHYDOHQFH�RI�FKLOGKRRG�REHVLW\�KDV�EHHQ�IRXQG�
WR�YDU\�E\�HWKQLFLW\����LW�ZRXOG�KDYH�EHHQ�RI�LQWHUHVW�WR�NQRZ�
ZKHWKHU�WKLV�LV�DOVR�WKH�FDVH�RQ�0DMXUR�

,Q�FRQFOXVLRQ��WKH�GXDO�EXUGHQ�RI�XQGHUQXWULWLRQ�DQG�REHVLW\�
LV�D�VLJQL¿FDQW�SXEOLF�KHDOWK�D�FKDOOHQJH�LQ�50,��7KH�UDWHV�RI�
VWXQWLQJ�DQG�REHVLW\�REVHUYHG�LQ�WKLV�VWXG\�KLJKOLJKW�HOHPHQWDU\�
VFKRROV�DV�DQ�LPSRUWDQW�VHWWLQJ�IRU�WDNLQJ�LQWHJUDWHG�GRXEOH�GXW\�
DFWLRQV�WR�DGGUHVV�WKH�QXWULWLRQ�GXDO�EXUGHQ�LQ�50,��
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