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-ƱŁóŪ͸�ďďóŪ͈̂͸eĞƛŨŇŪ͸�ƹşşĞǘ͸eƛ͈̃͹�ƛǘƣƱóş͸tóƛƚƹĞǢ͈͸t%͇͈̄͹tóƛĐŵ͸¯ƱŇşşŵ̄
̂ÄŪŇǑĞƛƣŇƱǘ͸ŵĸ͸¯ŵƹƱŁĞƛŪ͸�óşŇĸŵƛŪŇó͈͸̃�ƛŵŵśşǘŪ͸�ŵşşĞĹĞ͈͸̄¯Ävã͸%ŵǒŪƣƱóƱĞ͸

§ĞƣĞóƛĐŁ͸Ňƣ͸ƣƹƘƘŵƛƱĞė͸ďǘ͸ƱŁĞ͸½§�v¯¤�§½͸-ŪėŵǒŨĞŪƱ͹Ʊŵ͸¯Ävã͸%ŵǒŪƣƱóƱĞ͸OĞóşƱŁ͸¯ĐŇĞŪĐĞƣ͸ÄŪŇǑĞƛƣŇƱǘ

Uv½§�%Ä�½U�v

Ýŵƛś͟ƛĞşóƱĞė͸ƣƱƛĞƣƣ͸Ňƣ͸ó͸ƘĞƛǑóƣŇǑĞ͸ŇƣƣƹĞ͸ƱŁóƱ͸ƣŇĹŪŇǨĐóŪƱşǘ͸
ŇŨƘóĐƱƣ͸ĞŨƘşŵǘĞĞƣ͸óĐƛŵƣƣ͸ǑóƛŇŵƹƣ͸ŇŪėƹƣƱƛŇĞƣ͈͸şĞóėŇŪĹ͸Ʊŵ͸óėǑĞƛƣĞ͸
ŁĞóşƱŁ͸ŵƹƱĐŵŨĞƣ͈͸ėĞĐƛĞóƣĞė͸Řŵď͸ƣóƱŇƣĸóĐƱŇŵŪ͈͸óŪė͸ŁŇĹŁĞƛ͸
ƱƹƛŪŵǑĞƛ͸ƛóƱĞƣ͇͸½ŁĞ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪ͈͸ǒŁŇĐŁ͸ĞŪĐŵŨƘóƣƣĞƣ͸ƱŁĞ͸
ƘŁǘƣŇĐóş͸ĞŪǑŇƛŵŪŨĞŪƱ͈͸Řŵď͸ėĞŨóŪėƣ͈͸ƣŵĐŇóş͸ŇŪƱĞƛóĐƱŇŵŪƣ͈͸óŪė͸
ŵƛĹóŪŇǢóƱŇŵŪóş͸ĐƹşƱƹƛĞ͈͸Ƙşóǘƣ͸ó͸ĐƛŇƱŇĐóş͸ƛŵşĞ͸ŇŪ͸ƣŁóƘŇŪĹ͸ƣƱƛĞƣƣ͸
şĞǑĞşƣ͸óŨŵŪĹ͸ǒŵƛśĞƛƣ͇͸¤ƛĞǑŇŵƹƣ͸ƛĞƣĞóƛĐŁ͸Łóƣ͸ėĞŨŵŪƣƱƛóƱĞė͸ƱŁóƱ͸
ƣƹƘƘŵƛƱŇǑĞ͸óŪė͸ǩĞǗŇďşĞ͸ǒŵƛś͸ĞŪǑŇƛŵŪŨĞŪƱƣ͸ĐóŪ͸ŨŇƱŇĹóƱĞ͸ƣƱƛĞƣƣ͈͸
ǒŁĞƛĞóƣ͸óėǑĞƛƣĞ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪƣ͸ĐŁóƛóĐƱĞƛŇǢĞė͸ďǘ͸ŁŇĹŁ͸
ėĞŨóŪėƣ͸óŪė͸şŵǒ͸ĐŵŪƱƛŵş͸ĐóŪ͸ĞǗóĐĞƛďóƱĞ͸ŇƱ͸͙góƛóƣĞś͈͸̂̊̈̊͊͸
GŵşėĞŪ͈͸̃́́̉͊͸íŁóŪĹ͸ĞƱ͸óş͇͈͸͚͇̃́̃̄͸
%ĞƣƘŇƱĞ͸ƱŁĞ͸ƣƹďƣƱóŪƱŇóş͸ďŵėǘ͸ŵĸ͸şŇƱĞƛóƱƹƛĞ͸ŵŪ͸ǒŵƛś͟ƛĞşóƱĞė͸

ƣƱƛĞƣƣ͈͸ƱŁĞƛĞ͸ƛĞŨóŇŪƣ͸ó͸ŪĞĞė͸ĸŵƛ͸ĸŵĐƹƣĞė͸ƛĞƣĞóƛĐŁ͸ŵŪ͸ƣƘĞĐŇǨĐ͸
ƘŵƘƹşóƱŇŵŪƣ͸óŪė͸óĹĞ͸ĹƛŵƹƘƣ͸Ʊŵ͸ďĞƱƱĞƛ͸ƹŪėĞƛƣƱóŪė͸Łŵǒ͸ǒŵƛś͸
ƣŇƱƹóƱŇŵŪƣ͸ŇŨƘóĐƱ͸ƣƱƛĞƣƣ͸şĞǑĞşƣ͇͸½ŁŇƣ͸ƣƱƹėǘ͸óŇŨƣ͸Ʊŵ͸óėėƛĞƣƣ͸ƱŁŇƣ͸
ĹóƘ͸ďǘ͸ŇŪǑĞƣƱŇĹóƱŇŪĹ͸ƱŁĞ͸ƛĞşóƱŇŵŪƣŁŇƘ͸ďĞƱǒĞĞŪ͸ėŇĸĸĞƛĞŪƱ͸ǒŵƛś͸
ƣŇƱƹóƱŇŵŪƣ͸óŪė͸ƣƱƛĞƣƣ͸şĞǑĞşƣ͸óŨŵŪĹ͸ǒŵƛśŇŪĹ͸óėƹşƱƣ͸óĹĞė͸͇̄́̅̆͟͸
�ǘ͸ƹƣŇŪĹ͸ƱŁĞ͸¤§�¤�§-͸ƣƹƛǑĞǘ͈͸ǒŁŇĐŁ͸Ňƣ͸ó͸ǑóşŇėóƱĞė͸Ʊŵŵş͸ĸŵƛ͸
óƣƣĞƣƣŇŪĹ͸ƣŵĐŇóş͸ėĞƱĞƛŨŇŪóŪƱƣ͸ŵĸ͸ŁĞóşƱŁ͈͸ŇŪĐşƹėŇŪĹ͸ĞŨƘşŵǘŨĞŪƱ͸
ƣƱóƱƹƣ͸óŪė͸Řŵď͸ƣƱóďŇşŇƱǘ͈͸ƱŁŇƣ͸ƣƱƹėǘ͸ƣĞĞśƣ͸Ʊŵ͸ƘƛŵǑŇėĞ͸ŨĞóŪŇŪĹĸƹş͸
ŇŪƣŇĹŁƱƣ͸ŇŪƱŵ͸ƱŁĞ͸ĞĸĸĞĐƱƣ͸ŵĸ͸Řŵď͸ĐŁŵŇĐĞ͸óŪė͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪ͸ŵŪ͸
ƣƱƛĞƣƣ͸şĞǑĞşƣ͇͸
UƱ͸Ňƣ͸ŁǘƘŵƱŁĞƣŇǢĞė͸ƱŁóƱ͸óėǑĞƛƣĞ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪƣ͈͸ƣƹĐŁ͸óƣ͸

ƹŪĞŨƘşŵǘŨĞŪƱ͸ŵƛ͸ƘóƛƱ͟ƱŇŨĞ͸ǒŵƛś͈͸ǒŇşş͸ďĞ͸óƣƣŵĐŇóƱĞė͸ǒŇƱŁ͸
ŁŇĹŁĞƛ͸ƣƱƛĞƣƣ͸şĞǑĞşƣ͸ĐŵŨƘóƛĞė͸Ʊŵ͸ĸƹşş͟ƱŇŨĞ͸ǒŵƛś͈͸ǒŁŇĐŁ͸Ňƣ͸
ƘƛĞƣƹŨĞė͸Ʊŵ͸ŵĸĸĞƛ͸ŨŵƛĞ͸ƣƱóďŇşŇƱǘ͸óŪė͸ƛĞƣŵƹƛĐĞƣ͇͸

t-½O�%¯͸ ͸

Ɣ Fŵƛ͸ƱŁŇƣ͸ƚƹóŪƱŇƱóƱŇǑĞ͸ƣƱƹėǘ͈͸ǒĞ͸şŵŵśĞė͸óƱ͸ėóƱó͸ĸƛŵŨ͸ó͸¤§�¤�§-͸

ƣƹƛǑĞǘ͸ƱŁóƱ͸ǒóƣ͸óėŨŇŪŇƣƱĞƛĞė͸Ʊŵ͸̃̄̇͸ƘĞŵƘşĞ͸ƛóŪĹŇŪĹ͸ŇŪ͸óĹĞ͸

ĸƛŵŨ͸͇̂̃̉̃͟͸

Ɣ �ĸ͸ƱŁĞƣĞ͸̃̄̇͸ƘĞŵƘşĞ͈͸ǒĞ͸ŇŪĐşƹėĞė͸ėóƱó͸ŵŪşǘ͸ĸƛŵŨ͸ƘóƛƱŇĐŇƘóŪƱƣ͸

óĹĞė͸͇̄́̅̆͟͸½ŁŇƣ͸óĹĞ͸ƛóŪĹĞ͸ǒóƣ͸ĐŁŵƣĞŪ͸ďĞĐóƹƣĞ͸ŇƱ͸ƛĞƘƛĞƣĞŪƱƣ͸ó͸

ĹƛŵƹƘ͸ŵĸ͸ƘĞŵƘşĞ͸ǒŁŵ͸óƛĞ͸şŇśĞşǘ͸Ʊŵ͸ŁóǑĞ͸ó͸ďóşóŪĐĞ͸ŵĸ͸ƣƱóďŇşŇƱǘ͸óŪė͸

ŨóƱƹƛŇƱǘ͸ǒŁĞŪ͸ėĞóşŇŪĹ͸ǒŇƱŁ͸ƣƱƛĞƣƣ͸ĸóĐƱŵƛƣ͇͸�ŪóşǘǢŇŪĹ͸ƱŁŇƣ͸

ƣƘĞĐŇǨĐ͸óĹĞ͸ĹƛŵƹƘ͸óşşŵǒĞė͸ŵƹƛ͸ƣƱƹėǘ͸Ʊŵ͸óǑŵŇė͸ƱŁĞ͸ƹŪŇƚƹĞ͸

ƣƱƛĞƣƣŵƛƣ͸ŵĸ͸ǘŵƹŪĹĞƛ͸óŪė͸ŵşėĞƛ͸ƘĞŵƘşĞ͸óŪė͸ĸŵĐƹƣ͸ƘƛŇŨóƛŇşǘ͸ŵŪ͸

Łŵǒ͸ėŇĸĸĞƛĞŪƱ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪƣ͸ŇŨƘóĐƱ͸ƣƱƛĞƣƣ͸şĞǑĞşƣ͇͸

Ɣ ½ŁĞ͸¤§�¤�§-͸ƣƹƛǑĞǘ͸ŇƱƣĞşĸ͈͸ĸĞóƱƹƛĞė͸ƚƹĞƣƱŇŵŪƣ͸ƣƹĐŁ͸óƣ͸ͩOŵǒ͸

ƣƱƛĞƣƣĞė͸óƛĞ͸ǘŵƹ͎͸͙vŵƱ͸óƱ͸óşş͈͸�͸şŇƱƱşĞ͸ďŇƱ͈͸¯ŵŨĞǒŁóƱ͈͸¦ƹŇƱĞ͸ó͸ďŇƱ͈͸

óŪė͸ÜĞƛǘ͸ŨƹĐŁ͚ͪ͸óŪė͸ͩÝŁóƱ͸Ňƣ͸ǘŵƹƛ͸ĐƹƛƛĞŪƱ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪ͎͸

͙Fƹşş͟ƱŇŨĞ͸ǒŵƛś͈͸¤óƛƱ͟ƱŇŨĞ͸ǒŵƛś͈͸¯ƱƹėĞŪƱ͈͸óŪė͸ÄŪĞŨƘşŵǘĞė͚͇ͪ͸

Ɣ ½ŁĞ͸óƣƣŵĐŇóƱŇŵŪ͸ďĞƱǒĞĞŪ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪƣ͸͙ŨóŇŪ͸ƘƛĞėŇĐƱŵƛ͚͸óŪė͸

ƣƱƛĞƣƣ͸şĞǑĞşƣ͸͙ŨóŇŪ͸ŵƹƱĐŵŨĞ͚͸ǒĞƛĞ͸óŪóşǘǢĞė͸ŇŪ͸¯¤¯¯͸ƹƣŇŪĹ͸

�ŁŇ͟ƣƚƹóƛĞ͸óŪė͸FŇƣŁĞƛ͸ĞǗóĐƱ͸ƱĞƣƱƣ͇͸

Ɣ FƹƛƱŁĞƛŨŵƛĞ͈͸ǒĞ͸ƘĞƛĸŵƛŨĞė͸ó͸ƣƱƛóƱŇǨĞė͸óŪóşǘƣŇƣ͸ŇŪ͸¯¤¯¯͈͸͸ǒŁŇĐŁ͸

óĐĐŵƹŪƱƣ͸ĸŵƛ͸ƱŁĞ͸ƘŵƱĞŪƱŇóş͸ƛŵşĞ͸ŵĸ͸ĹĞŪėĞƛ͸ǒŇƱŁŇŪ͸ŵƹƛ͸óƣƣŵĐŇóƱŇŵŪ͸

ďĞƱǒĞĞŪ͸ƣƱƛĞƣƣ͸óŪė͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪƣ͇͸

FŇĹƹƛĞ͸͉̂͸¯Ʊƹėǘ͸%ĞŨŵĹƛóƘŁŇĐƣ͸

t�½-§U�j¯͹

Ѵ ¤§�¤�§-͸͡͸ó͸Ʊŵŵş͸ĐŵŪƣŇƣƱŇŪĹ͸ŵĸ͸̃́͸ƚƹĞƣƱŇŵŪƣ͸
ėĞǑĞşŵƘĞė͸ďǘ͸ƣĞǑĞƛóş͸ŇŪƣƱŇƱƹƱĞƣ͸Ʊŵ͸ĐƛĞóƱĞ͸ó͸

ƣƱóŪėóƛėŇǢĞė͸ƣĐƛĞĞŪĞƛ͸ĸŵƛ͸ĐŵŨŨƹŪŇƱǘ͸ŁĞóşƱŁ͸

ĐĞŪƱĞƛƣ͹͙jóĸŵƛĹĞ͸ĞƱ͸óş͇͈͸͚̃́̂̉

Ѵ §Ğė�óƘ͸͡͸ó͸ėóƱóďóƣĞ͸Ʊŵ͸ŨóŪóĹĞ͸ŵŪşŇŪĞ͸ƣƹƛǑĞǘƣ

Ѵ U�t͸¯¤¯¯͸͡͸ó͸ƣŵĸƱǒóƛĞ͸ĸŵƛ͸ƣƱóƱŇƣƱŇĐóş͸
ĐŵŨƘƹƱóƱŇŵŪ

§-F-§-v�-¯
�ĐśĞƛ͈͸¯͇͸͙͚͇̂̊̊̊͸½ŁĞ͸ƛĞóşŇƱŇĞƣ͸ŵĸ͸ǒŵƛś͉͸�ĐóėĞŨŇĐƣ͸ƣƱƛƹĹĹşŇŪĹ͸ǒŇƱŁ͸ŪĞǒ͸
ŨóŪóĹĞƛŇóşŇƣŨ͇͸OŇĹŁĞƛ͸-ėƹĐóƱŇŵŪ͸¦ƹóƛƱĞƛşǘ͈͸͙͚͈̆̄̃͸͇̂̅̈̂̇̆͟

�şşĞŪ͈͸½͇͸%͇͈͸GŵşėĞŪ͈͸½͇͸%͇͈͸ό͸¯ŁŵĐśşĞǘ͈͸g͇͸t͇͸͙͚͇̃́̂̆͸Oŵǒ͸ĞĸĸĞĐƱŇǑĞ͸Ňƣ͸
ƱĞşĞĐŵŨŨƹƱŇŪĹ͎͸�ƣƣĞƣƣŇŪĹ͸ƱŁĞ͸ƣƱóƱƹƣ͸ŵĸ͸ŵƹƛ͸ƣĐŇĞŪƱŇǨĐ͸ǨŪėŇŪĹƣ͇͸
¤ƣǘĐŁŵşŵĹŇĐóş͸¯ĐŇĞŪĐĞ͸ŇŪ͸ƱŁĞ͸¤ƹďşŇĐ͸UŪƱĞƛĞƣƱ͈͸͙͚͈̂̇̃͸͇̅́̇̉͟

%ĞŨĞƛŵƹƱŇ͈͸-͇͈͸�óśśĞƛ͈͸�͇͸�͇͈͸vóĐŁƛĞŇŪĞƛ͈͸F͇͈͸ό͸¯ĐŁóƹĸĞşŇ͈͸Ý͇͸�͇͸͙͚͇̃́́̂͸
½ŁĞ͸eŵď͸%ĞŨóŪėƣ͟§ĞƣŵƹƛĐĞƣ͸ŨŵėĞş͸ŵĸ͸ďƹƛŪŵƹƱ͇͸eŵƹƛŪóş͸ŵĸ͸�ƘƘşŇĞė͸
¤ƣǘĐŁŵşŵĹǘ͈͸͙͚͈̉̇̄͸͇̅̊̊̆̂̃͟

GŵşėĞŪ͈͸½͇͸%͇͸͙͚͇̃́́̉͸�ǑŵŇėŇŪĹ͸ėĞƘşĞƱŇŵŪ͸ŇŪ͸ǑŇƛƱƹóş͸ǒŵƛś͉͸½ĞşĞǒŵƛś͸óŪė͸
ƱŁĞ͸ŇŪƱĞƛǑĞŪŇŪĹ͸ŇŨƘóĐƱ͸ŵĸ͸ǒŵƛś͸ĞǗŁóƹƣƱŇŵŪ͸ŵŪ͸ĐŵŨŨŇƱŨĞŪƱ͸óŪė͸
ƱƹƛŪŵǑĞƛ͸ŇŪƱĞŪƱŇŵŪƣ͇͸eŵƹƛŪóş͸ŵĸ͸ÜŵĐóƱŇŵŪóş͸�ĞŁóǑŇŵƛ͈͸͙͚͈̇̊̂͸̂̈̇̂̉͟ ͇̈

eŵŁŪƣŵŪ͈͸¯͇͸g͇͸͙͚͇̃́̃̄͸½ŁĞ͸ŇŨƘóĐƱ͸ŵĸ͸ŨóŪóĹĞŨĞŪƱ͸ƘƛóĐƱŇĐĞƣ͸ŵŪ͸
ĞŨƘşŵǘĞĞ͸ƣƱƛĞƣƣ͇͸eŵƹƛŪóş͸ŵĸ͸tóŪóĹĞŨĞŪƱ͸%ĞǑĞşŵƘŨĞŪƱ͈͸͙͚͈̅̃̅͸
͇̆́́̆̃́͟

góƛóƣĞś͈͸§͇͸�͇͸͙͚͇̂̊̈̊͸eŵď͸ėĞŨóŪėƣ͈͸Řŵď͸ėĞĐŇƣŇŵŪ͸şóƱŇƱƹėĞ͈͸óŪė͸ŨĞŪƱóş͸
ƣƱƛóŇŪ͉͸UŨƘşŇĐóƱŇŵŪƣ͸ĸŵƛ͸Řŵď͸ƛĞėĞƣŇĹŪ͇͸�ėŨŇŪŇƣƱƛóƱŇǑĞ͸¯ĐŇĞŪĐĞ͸¦ƹóƛƱĞƛşǘ͈͸
͙͚͈̃̅̃͸͇̃̉̆̄́̉͟

jóǢóƛƹƣ͈͸§͇͸¯͇͈͸ό͸FŵşśŨóŪ͈͸¯͇͸͙͚͇̂̊̉̅͸¯ƱƛĞƣƣ͈͸óƘƘƛóŇƣóş͈͸óŪė͸ĐŵƘŇŪĹ͇͸
¯ƘƛŇŪĹĞƛ͸¤ƹďşŇƣŁŇŪĹ͸�ŵŨƘóŪǘ͇

¯ŇĞĹƛŇƣƱ͈͸e͇͸͙͚͇̂̊̊̇

§-¯Äj½¯
Ѵ �ƹƛ͸ƣƱƹėǘ͸Łóė͸̆̃͸ƛĞƣƘŵŪƣĞƣ͸ǒŇƱŁ͸̅̂͸ŵĸ͸ƱŁĞŨ͸
ĐŵŨŇŪĹ͸ĸƛŵŨ͸ǒŵŨĞŪ͸͙̈ ͇̈̅β͚͈͸óŪė͸̂̂͸ŵĸ͸ƱŁĞŨ͸
ĐŵŨŇŪĹ͸ĸƛŵŨ͸ŨĞŪ͸͙͇̃̃̇β͚͇͸͙ǨĹƹƛĞ͸͚̂

ƒ �ĸ͸ƱŁĞƣĞ͸̆̃͸ŇŪėŇǑŇėƹóşƣ͈͸̄̆͸ǒŵƛśĞė͸ĸƹşş͟ƱŇŨĞ͈͸̄͸
ǒŵƛśĞė͸ƘóƛƱ͟ƱŇŨĞ͈͸̃͸ǒĞƛĞ͸ƣƱƹėĞŪƱƣ͈͸óŪė͸̂̃͸ǒĞƛĞ͸
ƹŪĞŨƘşŵǘĞė͇͸͙ƱóďşĞ͸͚̂

ƒ ̉͸ŵĸ͸ŵƹƛ͸ƘóƛƱŇĐŇƘóŪƱƣ͸ƛĞƘŵƛƱĞė͸Ʊŵ͸ďĞ͸ŪŵƱ͸ƣƱƛĞƣƣĞė͸óƱ͸
óşş͇͸̃́͸ƛĞƘŵƛƱĞė͸ďĞŇŪĹ͸ó͸şŇƱƱşĞ͸ďŇƱ͸ƣƱƛĞƣƣĞė͇͸̊͸
ƛĞƘŵƛƱĞė͸ďĞŇŪĹ͸ƣŵŨĞǒŁóƱ͸ƣƱƛĞƣƣĞė͇͸̇͸ƛĞƘŵƛƱĞė͸
ŁóǑŇŪĹ͸ƚƹŇƱĞ͸ó͸ďŇƱ͸ŵĸ͸ƣƱƛĞƣƣ͈͸óŪė͸̈͸ƛĞƘŵƛƱĞė͸ďĞŇŪĹ͸
ǑĞƛǘ͸ŨƹĐŁ͸ƣƱƛĞƣƣĞė͇͸͙ƱóďşĞ͸͚̂

ƒ �ƹƛ͸¤ĞóƛƣŵŪ͸�ŁŇ͟¯ƚƹóƛĞ͸ƱĞƣƱ͸ƛĞĐŵƛėĞė͸ó͸Ƙ͟ǑóşƹĞ͸ŵĸ͸
͇̆̃̆͸óŪė͸ŵƹƛ͸FŇƣŁĞƛ͸-ǗóĐƱ͸ƱĞƣƱ͸ƛĞĐŵƛėĞė͸ó͸Ƙ͟ǑóşƹĞ͸ŵĸ͸
͇̇́ ͇̈͸�ŵƱŁ͸Ƙ͟ǑóşƹĞƣ͸óƛĞ͸ŇŪƣŇĹŪŇǨĐóŪƱ͇͸

ƒ �ƹƛ͸ƣƱƛóƱŇǨĞė͸óŪóşǘƣŇƣ͸ǒŁŇĐŁ͸Ʊŵŵś͸ĹĞŪėĞƛ͸ŇŪƱŵ͸
óĐĐŵƹŪƱ͸ĐŵŪƱŇŪƹĞė͸Ʊŵ͸ƣŁŵǒ͸Ūŵ͸óƣƣŵĐŇóƱŇŵŪ͸
ďĞƱǒĞĞŪ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪ͸óŪė͸ƣƱƛĞƣƣ͸şĞǑĞşƣ͸͙ĸĞŨóşĞ͸
Ƙ͟ǑóşƹĞ͸Ν͸͇͈̅̆̄͸ŨóşĞ͸Ƙ͟ǑóşƹĞ͸Ν͸͇͚͇̃́̃
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Ɣ UŪ͸ƱŁŇƣ͸ƣƱƹėǘ͈͸Ūŵ͸ƣŇĹŪŇǨĐóŪƱ͸óƣƣŵĐŇóƱŇŵŪ͸Đŵƹşė͸ďĞ͸ĸŵƹŪė͸
ďĞƱǒĞĞŪ͸ǒŵƛś͸ƣŇƱƹóƱŇŵŪ͸óŪė͸ƣƱƛĞƣƣ͇͸½ŁŇƣ͸ĐŵŪĐşƹƣŇŵŪ͸ǒóƣ͸
ėƹĞ͸Ʊŵ͸ó͸ŪƹŨďĞƛ͸ŵĸ͸şŇŨŇƱóƱŇŵŪƣ͇͸

Ɣ ½ŁŵƣĞ͸şŇŨŇƱóƱŇŵŪƣ͸ŇŪĐşƹėĞ͸ó͸ƣŨóşş͸ƣóŨƘşĞ͸ƣŇǢĞ͈͸óƣ͸ǒĞşş͸óƣ͸
ƱŁĞ͸ėóƱó͸ďĞŇŪĹ͸ĐŵşşĞĐƱĞė͸ėƹƛŇŪĹ͸ƱŁĞ͸ƘĞóś͸ŵĸ͸ƱŁĞ͸�ŵǑŇė͸
ƘóŪėĞŨŇĐ͇͸

Ɣ tŵƛĞ͸ƣŇĹŪŇǨĐóŪƱ͸ƛĞƣƹşƱƣ͸Đŵƹşė͸ďĞ͸ƘƛŵėƹĐĞė͸ďǘ͸ƹƣŇŪĹ͸ó͸
şóƛĹĞƛ͸ƣóŨƘşĞ͸ƣŇǢĞ͸ŵĸ͸ƘĞŵƘşĞ͸ŵĸ͸ƱŁĞ͸ƣóŨĞ͸óĹĞ͸ƛóŪĹĞ͸
͙ǒŇƱŁŇŪ͸̂̆͸ǘĞóƛƣ͚͈͸ǒŁŵ͸óƛĞ͸óĐƱŇǑĞşǘ͸ǒŵƛśŇŪĹ͸ǒŇƱŁŵƹƱ͸
ŵƹƱƣŇėĞ͸ŇŨƘĞėŇŨĞŪƱ͇͸

Ɣ ½ŁĞ͸ǨŪėŇŪĹƣ͸ŵĸ͸ƱŁŇƣ͸ƣƱƹėǘ͸ǒŇşş͸ŁóǑĞ͸ŇŨƘşŇĐóƱŇŵŪƣ͸ĸŵƛ͸
ĞŨƘşŵǘĞƛƣ͈͸ŁĞóşƱŁĐóƛĞ͸ƘƛŵǑŇėĞƛƣ͈͸óŪė͸ƘŵşŇĐǘŨóśĞƛƣ͸ŇŪ͸
ĐƛĞóƱŇŪĹ͸ƣƹƘƘŵƛƱŇǑĞ͸ǒŵƛś͸ĞŪǑŇƛŵŪŨĞŪƱƣ͸ƱŁóƱ͸ƘƛŵŨŵƱĞ͸
ŨĞŪƱóş͸ŁĞóşƱŁ͸óŪė͸ƘƛŵėƹĐƱŇǑŇƱǘ͇͸͸͸

FŇĹƹƛĞ͸͉̃͸§ĞşóƱŇŵŪƣŁŇƘ͸ďĞƱǒĞĞŪ͸Ýŵƛś͸
ƣŇƱƹóƱŇŵŪ͸óŪė͸¯ƱƛĞƣƣ͸şĞǑĞşƣ

͇̈̈̅β

͇̃̃̇β
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ÝĞ͸ǒŵƹşė͸şŇśĞ͸Ʊŵ͸ĹŇǑĞ͸ó͸ŁƹĹĞ͸ƱŁóŪśƣ͸Ʊŵ͸tóƛĐŵ͸¯ƱŇşşŵ͸óŪė͸%ƛ͇͸
tóƛƚƹĞǢ͸ĸŵƛ͸ĹƹŇėŇŪĹ͸ƹƣ͸ƱŁƛŵƹĹŁ͸ŪŵƱ͸ŵŪşǘ͸ƱŁŇƣ͸ƛĞƣĞóƛĐŁ͸ƘƛŵŘĞĐƱ͸ďƹƱ͸
ŵƹƛ͸ĞŪƱŇƛĞ͸¯¤§Uv½-§͸ĞǗƘĞƛŇĞŪĐĞ͇͸ÝĞ͸ǒŵƹşė͸óşƣŵ͸şŇśĞ͸Ʊŵ͸ƱŁóŪś͸%ƛ͇͸
�ŵƹƱŇŪ͸FŵƣƱĞƛ͸ĸŵƛ͸ĹŇǑŇŪĹ͸ƹƣ͸ƱŁĞ͸ŵƘƘŵƛƱƹŪŇƱǘ͸Ʊŵ͸ďĞ͸ó͸ƘóƛƱ͸ŵĸ͸ƱŁĞ͸
¯¤§Uv½-§͸ƘƛŵĹƛóŨ͸óƣ͸ó͸ǒŁŵşĞ͇



Foreign-trained women of color, recruited to address 
staffing shortages, played a crucial role in the historical 
sustainability of the New York State (NYS) healthcare 
system. Using a systematic literature review, this study 
aims to understand how the experiences, leadership 
roles, and enduring legacy of these women can enhance 
diversity, quality of care, and accessibility for NYS 
communities. By unveiling the experiences of these 
hidden figures, we can advocate for efforts that promote 
diversity, gender equity, and inclusion in contemporary 
healthcare.

Pilot Study: A Systematic Literature Review of the Leadership and Legacy of Foreign-
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Introduction

�Comprehensive search of the literature across multiple 
databases including PubMed, Scopus, JSTOR, and Web of 
Science. The search terms included "systematic review," 
"foreign-trained," "women of color," "community 
practice," and "health interventions." The search was 
limited to articles published between January 2010 and 
April 2023.

�Inclusion Criteria: Studies published in peer-reviewed 
journals that reported quantitative or qualitative 
outcomes of community practice interventions and were 
available in English.

�Exclusion Criteria: Studies without clear intervention 
descriptions, review articles, and conference abstracts.

�Reviewers independently screened titles and abstracts 
for relevance, retrieved and assessed the full texts of 
potentially relevant articles. Data on study 
characteristics, intervention specifics, sample size, and 
key outcomes was analyzed using an Excel spreadsheet.

The systematic literature review revealed that there is a 
demand for community-based health interventions to help 
integrate foreign-trained healthcare professionals. These 
studies underscore the importance of these interventions in 
improving health metrics, especially in underserved 
communities. For instance, Kaushal (2015) details foreign-
trained nurses' challenges and successes, while other 
BioMed Central studies demonstrate the positive impact of 
diverse healthcare teams on patient care quality and 
accessibility. When compared with previous research, our 
findings align with the literature supporting the efficacy of 
these interventions. 
Several limitations including a limited amount of existing 
literature, a lack of variability in study designs, and the lack of 
long-term outcome data. These limitations highlight the 
need for future research that focuses on uncovering the 
narratives of underrepresented populations, employing 
diverse methodologies, and the significance of 
intersectionality. Exploring the integration of foreign-trained 
healthcare professionals in various contexts can help identify 
equitable practices and inform policy development.

Objectives 

�This pilot study examines the contributions of foreign-
trained women of color to the New York State healthcare 
system, focusing on their impact on healthcare practices,  
policies, and patient outcomes. It also explores the 
challenges faced by these women, such as immigration, 
sexism, racism, and institutional barriers.

�The findings aim to provide practical insights into 
creating an equitable system for future generations of 
healthcare workers . 

Methods

Obstacle Authors Type of Source

Education Requirements Mick (1975) Journal Article

Education Requirements Wojczewski S, Pentz S, Blacklock C, 
Hoffmann K, Peersman W, Nkomazana 
O, et al. (2015)

Qualitative Research

Education Requirements Primeau, M. D., Champagne, F., & 
Lavoie-Tremblay, M. (2014)

Journal Article

Education Requirements Al Achkar, M., Dahal, A., Frogner, B.K. 
et al. (2023)

Qualitative Research

Education Requirements Stevens, R. A., Goodman, L. W., & 
Mick, S. S. (1974)

Qualitative Research

Language Barriers Mick (1975) Journal Article

Language Barriers Wojczewski S, Pentz S, Blacklock C, 
Hoffmann K, Peersman W, Nkomazana
O, et al. (2015)

Qualitative Research

Language Barriers Primeau, M. D., Champagne, F., & 
Lavoie-Tremblay, M. (2014)

Journal Article

Language Barriers Al Achkar, M., Dahal, A., Frogner, B.K. 
et al. (2023)

Qualitative Research

Language Barriers Stevens, R. A., Goodman, L. W., & 
Mick, S. S. (1974)

Qualitative Research

Cultural Barriers Mick (1975) Journal Article

Cultural Barriers Wojczewski S, Pentz S, Blacklock C, 
Hoffmann K, Peersman W, Nkomazana
O, et al. (2015)

Qualitative Research

Cultural Barriers Primeau, M. D., Champagne, F., & 
Lavoie-Tremblay, M. (2014)

Journal Article

Cultural Barriers Stevens, R. A., Goodman, L. W., & 
Mick, S. S. (1974)

Qualitative Research

Underrepresentation in Leadership 
Positions

Bowman M, Gross ML (1986) Journal Article

Underrepresentation in Leadership 
Positions

Okoro O, Umaru O, Ray M (2024) Journal Article

Discrimination Wojczewski S, Pentz S, Blacklock C, 
Hoffmann K, Peersman W, Nkomazana
O, et al. (2015)

Qualitative Research

Discrimination (Xenophobia) Primeau, M. D., Champagne, F., & 
Lavoie-Tremblay, M. (2014)

Journal Article

Discrimination (Xenophobia) Al Achkar, M., Dahal, A., Frogner, B.K. 
et al. (2023)

Qualitative Research

Discrimination Stevens, R. A., Goodman, L. W., & 
Mick, S. S. (1974)

Qualitative Research

Discrimination (Sexism) Bowman M, Gross ML (1986) Journal Article

Discrimination (Racism) Okoro O, Umaru O, Ray M (2024) Journal Article

Technological Differences Primeau, M. D., Champagne, F., & 
Lavoie-Tremblay, M. (2014)

Journal Article

Difficulty Networking Al Achkar, M., Dahal, A., Frogner, B.K. 
et al. (2023)

Qualitative Research

Difficulty Networking Okoro O, Umaru O, Ray M (2024) Journal Article

Income Inequality Bowman M, Gross ML (1986) Journal Article

Income Inequality Okoro O, Umaru O, Ray M (2024) Journal Article

Table 1 demonstrates the eight most frequently 
reported obstacles for foreign-trained women of color. 
The highest reported obstacle is discrimination. Six out 
of eight articles describe the different types of 
discrimination foreign-trained women may face while 
working in the NYS healthcare sector. Education 
requirements and language barriers also prove to be a 
major adversity to the success of foreign-trained  
women of color in healthcare, with five out eight 
articles referring to these two obstacles. Difficulty 
adjusting to different technology is the least cited 
obstacle with one article referencing it. 

Figure 1: Tree Map of the Challenges, Contributions, 
and Impact of Foreign-Trained Women of Color in the 
NYS Healthcare Sector

Figure 1 illustrates that diversity is the most referenced 
contribution as half of the articles mention the diverse 
perspectives that foreign-trained women bring. 
Another significant contribution is that foreign-trained 
women usually work in underserved communities. Two 
of the articles mention that these individuals prefer 
working in urban hospital settings rather than a private 
practice. The advocacy of these women is also often 
cited in the literature. Three out of the eight articles 
describe how their advocacy for equitable health 
policies shaped the future of healthcare.

The research highlighted the crucial role of foreign-trained 
healthcare professionals in improving health outcomes and 
addressing workforce shortages. These interventions are 
effective in enhancing health metrics, particularly in 
underserved areas. The broader implications of our findings 
suggest that strategic community practice interventions and 
the integration of foreign-trained professionals are vital for 
enhancing healthcare delivery. Future research should 
prioritize underrepresented populations, employ diverse 
methodologies, and consider additional variables to 
strengthen the evidence base. Additionally, exploring the 
integration of foreign-trained professionals in different 
healthcare contexts can further inform best practices and 
policy development, ensuring healthcare systems can 
effectively meet the needs of diverse populations.

Marco Stillo, MPH, MSBME
Jasmin Thomas , OTD, OTR/L, BCP
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INTRODUCTION
ƔFood insecurity: The state of having insufficient quantity and/or lack of quality nutritious foods 
in one's diet, to the point where it fails to meet one's basic needs.

ż Sameena Azhar defines food insecurity as extending to psychosocial stress on 
individuals and families, who worry about having enough money to get their next meal 
(Azhar 2023).

Ɣ Food insecurity is often caused by many factors, such as poverty, unemployment, 
and consequences related to preexisting health conditions.

Ɣ Studies claim that food insecurity rates were affected by the COVID-19 pandemic
ż Worldwide, around 660 million people may still be battling hunger and food insecurity 

in 2030, partly due to the lasting effects of the COVID-19 pandemic.
ż National estimates of food insecurity in the United States doubled to 38%, with U.S. 

households with children facing food insecurity rates at double to triple the numbers seen 
before the pandemic (Azhar 2023).

ż Data obtained by nyc.gov found that 70 % of New Yorkers saw an increase in food 
prices between April and October 2020, whereas 20% of New Yorkers did not have 
enough funds to afford groceries in that period (nyc.gov, 2021).

Ɣ Zip Code: Five-digit numbers that partition geographical areas of the United States, in order 
to make mailing more efficient.

Ɣ In past research, zip codes have been used to represent socioeconomic statuses.
ż Qifang Bi researched the correlation between drinking, nutrition, & HIV testing vs. zip 

codes in NYC, with the intent to create tailored intervention messages to each zip code.
Ɣ Participants are mostly well-aware of their area's zip code, making data collection easier and 

more organized (Bi 2020).
Ɣ The association between food insecurity and zip code in New York City was prominent 

during the COVID-19 pandemic, with focus on the lasting effect these lifestyle inequities 
within each region would have on food insecurity. However, a paucity of wide-
ranging data made it difficult to definitively link these variables together.

Ɣ Our study aims to investigate the possible variability in food insecurity across different 
locations. We will look at the correlation between food insecurity and zip code in a post-
pandemic Brooklyn, as well as look at the access to food pantries in each zip code.

METHODS
Data Source

Our population consisted of outpatient adults (>18 y/o) who utilized one of 5 family medicine clinics 

of University Hospital of Brooklyn-Downstate from 2020-2024. Our study only included patients who 

live within a Brooklyn-based zip codes (i.e. 112_ _ ). We administered a version 

of the PRAPARE survey (3URWRFRO�IRU�5HVSRQGLQJ�WR�DQG�$VVHVVLQJ�3DWLHQWV¶�$VVHWV��5LVNV�DQG�

Experiences), which is a validated risk assessment tool designed to evaluate & address a patient's 

social determinants of health (SDOH); all surveys were administered remotely using Doximity 

dialer & recorded on RedCAP.

Data Definitions

Main Outcome - Food insecurity

Participants were asked if they had difficulty paying for food or groceries in the last 

6 months (answers were formatted in WKH��<HV�RU�QR´�VW\OH�

Main predictor - Zip Code

Zip codes were acquired via the survey and verified via University 

Hospital's EMR. Zip codes containing zero patients were excluded (shown in grey in Figures 1&3)

Other covariates of interest: These covariates were chosen because they could offer further insight into 

our main association of interest.

Food panties: The number of food pantries is of high importance because it gives us an insight 

into which zip codes have food security and which do not. We evaluated the number of food pantries 

within 1 miles of each zip code using data from the HiteSite.org webpage

Education: Participants were asked "What is your highest level of education?" within 

the survey; responses were collapsed into 3 levels: less than junior high (<6th grade), junior high 

through high school diploma (6-12th grade), & greater than high school.

Statistical Analysis

All analyses were performed in SPSS. Basic descriptive analyses were performed, evaluating food 

insecurity, no# of food pantries, & educational level across each Brooklyn zip code. Higher 

level analyses were performed across all zip codes, using Fisher's exact test & logistic regression. 

Figure 3: The Availability of Food Pantries Within 
One Mile of Each Zip Codes (n=144 total pantries)

Figure 1: Percentage Food Insecure in Each 
Zip Code (n=352)

Figure 4: Percentages of Total Brooklyn 
Food Pantries (n=144) by Zip Code

RESULTS
� Our sample is composed of 352 adult clinic patients out of SUNY Downstate hospital who came 

from various neighborhoods across Brooklyn (28 zip codes in total).

� Four zip codes (11212, 11203, 11226, 11213) accounts for 50% of our sample (11212 & 11203 

each contributing 13.1%), while 11225, 11207, 11210, 11234, 11233, 11236 each contribute 4-

8%.

� There was a paucity of data for many other Brooklyn zip codes; because of this, we 

decided to combine these sparse zip codes into larger regions, based on geographical proximity. 

These include:

o Northeastern Brooklyn: 11221, 11206

o Northwestern Brooklyn: 11211, 11249, 11205, 11201

o Eastern Brooklyn: 11208, 11239

o Western Brooklyn: 11217, 11238, 11215, 11218

o Southern Brooklyn: 11230, 11214, 11223, 11229, 11224, 11235

� Figure 1 maps out the prevalence of food insecurity present in each zip code, while Figure 

2 looks specifically at how the food insecure participants are distributed (descriptions provided)

Figure 2: Brooklyn Residents Expressing 
Food Insecurity over Past 6 months By Zip 
Code (n=32)

DISCUSSION & CONCLUSION

The purpose of this study was to investigate how food insecurity varies across different 

neighborhoods of Brooklyn, NY (as delineated by zip codes). Where there appeared to be a 

clear correlation between the borough's geography and food insecurity level [with more insecurity 

focused around the hospital ± Figure 1], the relationship was not found to be significant (p=0.118). This 

finding likely have to do with the highly uneven sampling across zip codes.

When comparing Figures 1 & 3, zip codes with a high number of food pantries seemed to have a 

lower prevalence of food insecurity, compared to the zip codes with little-to-no food pantries. This does 

not come up as a surprise; however, it raises questions as to why food pantries are placed in 

areas that are well-off, instead of places that actually need them.

Finally, the only significant trend in our study suggested that the more educated an individual is, the 

more food insecure they are prone to be. We can speculate that this is due to higher level of 

complacency with food-related stress among those of lower education vs. higher education; 

perhaps academic stress coupled to a low-paying job also cultivates a greater level of insecurity in those 

more educated. However, due to lack of data, we cannot draw a definitive conclusion.

Limitations:

The major limitation in this study is the lack of data, and hence, the lack of power. A sample 

size of 352 spread out over 28 zip codes only allots (on average) 13 participants per zip code (see table 

below). As mentioned, some zip codes even had to be combined into larger regions, in order to have 

>10 participants. This makes food insecurity prevalences in some zip codes very unreliable (e.g. 1 

insecure person in downtown Brooklyn out of 1 patient surveyed would give 11201 a food insecurity of 

100%). Addition of more data from all zip codes would allow future studies to provide clearer results & 

permit better regression models to be built.

To conclude, while our study offers interesting preliminary results, more data and research 

is needed to link food insecurity to zip code, food resources, and education. However, we do 

have enough observational evidence to see possible discrepancies in both level of food security & 

allocation of resources across Brooklyn, and possibly extending throughout New York City.
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-Almost half of these individuals live In East 
Flatbush (11203) or Brownville (11212) - which 
are near SUNY Downstate hospital -
Flatbush (11226) 
and East New York (11207) are also prominently 
represented.

-These results are also reflected in the above map. 
We see the prevalence of food insecurity within 
each zip code, as well as how it seems more 
prominent around SUNY Downstate hospital 
(marked in purple)

Figure 5: Comparing Food Insecurity by Educational
Level (n=333)

.Fisher's exact test provided a p-value=0.118 for food insecurity vs. zip code, indicating that this was 

not a statistically significant result at Į= 0.05

�Figures 3 & 4 show that zip codes with an affluent numbers of food pantries had a lower percentage 

of food insecurity compared to those with fewer food pantries (a 3.8% decrease odds of food 

insecurity for every additional pantry in the zip code region - as calculated via GLM model). However, 

this result was also not statistically significant (p-value= 0.266).

� Figure 5 showed the more educated patients are, the higher the prevalence of food insecurity 

expressed. 11% of individual with a college degree & beyond were food insecure. 7.5% .of those with 

a 7th grade through high school education had concerns for food. Finally, those before a 7th grade 

education experienced no food insecurity. These results were found to be highly significant (p<0.001)

�Finally, we created 2 GLM regressions, each of which adjusted for education as a covariate: 

(1) Food insecurity vs zip code, and (2) Food insecurity vs. no# of food pantries (note: zip code & no# 

of food pantries were too highly correlated to be include as independent covariates in one 

model). Regression no#2 showed no change in significance for no# of pantries vs. food insecurity (p-

value=0.203). Regression no#1 would not run properly, due to lack of power in the study.

-39% exist within affluent neighborhoods 
such as Boerum Hill, Prospect Heights, 
Park Slope, 
Williamsburg, Brooklyn Heights,&
Clinton Hill. However, our survey does 
not have income data to evaluate this 
factor.
-Paucity of patients from these areas 
make further evaluation difficult.

-In some of our most "food insecure" 
regions (Flatbush, East Flatbush, 
Brownsville, and East New 
York), there are a total 35 food pantries (or 
24.3%) - with Flatbush only having 
3 pantries



Predicting Sibling Concordance from Polygenic Heritability 
Arianna Arroyo and Tade Souaiaia, PhD1

INTRODUCTION: SCRIPTING IN PYTHON

LITERATURE REVIEW:

In Python, I created a script in order to determine the percentile of female height given in the US. Which I then 

ɖɀƺƳ�Ɏǝƺ�ǔȒǼǼȒɯǣȇǕ�ɀƬȸǣȵɎ�ǣȇ�ȒȸƳƺȸ�ɎȒ�ȵȸƺƳǣƬɎ�Ə�ɀǣƫǼǣȇǕټɀ�ǝƺǣǕǝɎ�ƏȇƳ�Ɏǝƺ�ȵƺȸƬƺȇɎǣǼƺ�Ɏǝƺɵ�ɯǣǼǼ�ƫƺ�ȵǼƏƬƺƳ�ǣȇ�Ɏǝƺ�È³ِ�

Using Z score to predict the height of siblings as well. Our theoretical framework predicts trait distributions 

among siblings, based on their index sibling's trait value and heritability. This framework creates statistical tests to 

identify complex genetic architecture. Under complete heritability, siblings of an individual with a standard 

normal trait value of z will have a mean trait value of z/2, accounting for three-quarters of the population variance.

The determination of a sibling's height is a multifaceted process influenced by genetic, environmental, and 

epigenetic variables. Height is primarily influenced by the inheritance of multiple genes from both parents, with 

specific loci linked to stature. Height is polygenic, which means that no single gene determines height, but rather 

a complex interplay of numerous genes, each with a small effect, that collectively influence the final adult height. 

According to heritability estimates, genetic factors account for approximately 60-80% of height variation.

ADDITIONAL APPLICATION

Python's ability to handle large datasets, perform complex statistical analyses, and 
use machine learning algorithms makes it a powerful approach for predicting the 
percentile of siblings' heights. Researchers can use Python's extensive libraries, 
such as Pandas, NumPy, Scikit-learn, and TensorFlow, to build robust models that 
predict height percentiles based on genetic and environmental factors. The 
predictive models can be trained with historical data on siblings' heights, parents' 
heights, and other relevant variables, allowing for the identification of previously 
unknown patterns and correlations. Furthermore, Python's visualization libraries 
allow for clear representation of data and prediction results, which aids in better 
understanding and communication of the findings.

The accuracy of predictions is heavily reliant on the quality and completeness of 
the input data. Inaccurate, incomplete, or biased datasets can result in incorrect 
predictions. Furthermore, collecting comprehensive and diverse datasets can be 
difficult. Height is influenced by a complex interaction of genetic factors. 
Simplifying these into a predictive model can lead to errors. Height is polygenic, 
which means that many small genetic variations contribute to the trait, making it 
difficult to accurately measure.

In conclusion, while Python provides a powerful toolkit for predicting siblings' 
height percentiles, researchers must carefully consider these limitations and 
devise strategies to mitigate them. This includes utilizing high-quality, diverse 
datasets and incorporating comprehensive environmental variables.
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THEORETICAL FRAMEWORK

RESULTS:

How tall is the sibling in the 95th percentile?

Ɣ This model can also be used identify cases where social 
ƳƺɎƺȸȅǣȇƏȇɎɀ�Ȓǔ�ǝƺƏǼɎǝٹ�ƫȸƺƏǸٺ�Ɏǝƺ�ȅȒƳƺǼ�ǣȇ�Ȓȇƺ�Ȓȸ�ȅȒȸƺ�
tails. 

Ɣ This model can also be used to estimate the concordance 
between siblings for disease.  Assuming schizophrenia is 
50% heritable and occurs in 1% of individuals, then, 
conditioning on an individual with schizophrenia, what is 
the probability that their will also be diagnosed?  

Hint:  The distribution calculated from (3) is: N(0.585, 15/16) 

CONCLUSION



Determining homozygous and heterozygous alleles of mutated 
Sgms2 gene in mice using Polymerase Chain Reaction .
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Introduction
Polymerase chain reaction (PCR) is a widely used 
method in molecular biology that allows for the 
exponential amplification of specific DNA sequences.  

One of the applications of PCR is genotyping, which is 
the process of determining the genetic makeup of an 
individual by analyzing specific DNA sequences to 
identify variations or mutations in genes.

Our primary objective is to identify the presence of 
heterozygous and homozygous alleles of mutated 
Sgms2 gene in mouse samples using Polymerase Chain 
Reaction (PCR).

Sphingomyelin Synthase 2 (SMS2) encoded by Sgms2 
gene plays an important role in Systemic Lupus 
Erythematosus (SLE), which is an autoimmune disease 
that affect many parts of the body with a common sign 
of rash over the cheeks and nose in shape of butterfly. 
Studies have demonstrated that SMS2 deficiency is 
involved in the development of lupus diseases.

M:DNA Ladder(100-1000bp)
Sgms2 mutated allele: 385bp
Sgms2 WT allele: 242bp
Blank control(H2O)
C-Control 

Results
After performing PCR on 7 mouse samples with Sgms2-
specific forward and reverse primers, we determined that 
sample 1,2,3,6,and 7 were heterozygous for the Sgms2 
gene, whereas samples 4  and 5 were homozygous wild 
type. Breeding the heterozygous mice may yield 
offspring with homozygous Sgms2 mutated alleles.

Discussion and Conclusion
The PCR analysis of our mouse samples revealed a mix 
of heterozygous and wild type genotypes for the Sgms2 
gene. The finding is significant because breeding the 
heterozygous mice can produce offspring with 
homozygous Sgms2 mutated alleles, allowing us to study 
the function of SMS2 in the development of SLE. 

Methods
Step 1: DNA Extraction

Extract DNA from mouse tissue using the solution 
containing 50mM NaOH and 1M Tris-HCl. There are 
several components of the PCR

Ɣ 1.Forward primer - attaches to the anti-sense strand 
DNA template.

Ɣ 2. Genomics DNA containing WT and mutated 
Sgms2 genes.

Ɣ 3.Reverse primer - attached to the complementary 
strand of DNA (the sense strand).

Ɣ 4.DNA Polymerase - synthesizes new DNA strands 
to complement the template

Ɣ 5.Nucleotide dNTPs- as monomeric units which 
polymerize to form DNA by DNA polymerase 
enzyme, (usually Taq DNA polymerase).

Ɣ 6.Buffer - provides a suitable chemical environment 
for activity of DNA polymerase.

Ɣ 7.MgCl2 - Mg 2+ ions are required as a cofactor for 
DNA polymerase activity

Image courtesy: faCelliate

Step 2: PCR Amplification

Amplification is achieved by series of three steps 

Ɣ ��'HQDWXUDWLRQ����ႏ��-in which double-stranded DNA 
templates are separated by heating.

Ɣ ���$QQHDOLQJ����ႏ��-in which short DNA molecules 
called Primers bind to flanking regions of the target 
DNA.

Ɣ ��([WHQVLRQ���ႏ��-in which DNA polymerase extends 
WKH��¶HQG�RI�HDFK�SULPHU�DORQJ�WKH�WHPSODWH�VWUDQGV��
These steps are repeated (cycled) 25-35 times to 
exponentially produce exact copies of the target DNA.

Step 3: Gel imaging

We use Agarose gel electrophoresis which separates DNA 
products on the basis of size and charge. We dissolve 1g of 
Agarose in 100 ml of TAE solution. Then we load the 
samples on the gel and run the gel followed by imaging with 
BIO-RAD imaging system. 
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Colorectal Cancer Screening Among Black and 
Hispanic Residents of Brooklyn, NY:
A Qualitative Study
Celine Morkos¹; Sharzeeda Diallo² Margaret Salisu, PhD³

METHODS
Ɣ In this qualitative study, we utilized purposeful sampling to recruit 19 participants aged 

45±75 years, unscreened for CRC or considered high-risk due to clinical or family 
history, for focus groups and key informant interviews. 

Ɣ Interviews were conducted in the form of a focus group online over Zoom.
Ɣ Participants were recruited from ambulatory care settings, upon discharge from 

inpatient hospitalizations and from University Hospital at Downstate emergency room 
visits with the use of flyers and emails.

Ɣ Participants completed a brief demographic questionnaire to identify patients with 
SDOH needs.

Ɣ 7R�DVVHVV�SDUWLFLSDQWV¶�ULVNV�RI�FHUWDLQ�6'2+��ZH�DVNHG�³:KDW�LV�WKH�KLJKHVW�OHYHO�RI�
education you have completed? What is your main insurance? Has lack of 
transportation kept you from medical appointments, meetings, work, or from getting 
WKLQJV�QHHGHG�IRU�GDLO\�OLYLQJ"´

Ɣ The Health Equity Implementation Framework guided data analysis and interpretation.
Ɣ The interviews were transcribed and DEDOOSE was used for the data management. In 

DEDOOSE, the participants' responses that were transcribed were coded & analyzed.

RESULTS
Three themes were identified in the study:
Ɣ First: structural inequalities arising from neglect and limited resources in 

comparison to other cancer conditions.
Ɣ Second: participants' lack of awareness and knowledge about colorectal cancer.
Ɣ Third: social determinants of health acting as obstacles to screening.

Figure 3. The table displays the frequency of several responses (which have been coded)
of participants during the focus group. The number shown next to each phrase shows
how many participants said the phrase, displaying common themes among participants.

CONCLUSION
Ɣ The findings of the study can inform broader strategies aimed at reducing health 

disparities and promoting equity in disease prevention and care. 

Ɣ Furthermore, they can address the disparities in CRC screening among Black and 

Hispanic adults in Brooklyn, NY who experience the highest CRC mortality rates.
Ɣ This project is ongoing, with focus groups continuing to be conducted to further this 

research
Ɣ Further research aims to identify and address barriers to colorectal cancer (CRC) 

screening in Black and Hispanic communities, ultimately reducing inequities and 
improving CRC outcomes in these populations
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INTRODUCTION
Ɣ Colorectal cancer (CRC) is the third most common cancer and a leading cause of cancer death 

in the United States, CRC morbidity and mortality is particularly pronounced in minority 

communities

Ɣ According to the NIH, African-Americans are 38% to 43% more likely to die from colon 

cancer than are Whites

Ɣ Evidence shows that colorectal screening can reduce CRC morbidity and mortality, however, 

CRC screening  is underutilized in the U.S. especially among black and hispanic people

Ɣ In 2016, a study showed that CRC screening rates for Blacks were 4.0% lower than the rate of 

Whites. contributing to higher CRC incidence and mortality among Black people in the U.S. 

Ɣ Lower CRC screening rates among African-Americans are associated with late-stage 

diagnosis, leading to more difficult treatment and decreased survival rates.

Ɣ Understanding the barriers to CRC screening in Black and Hispanic communities is essential 

for developing targeted interventions to improve screening rates and early detection. 

Ɣ Brooklyn, New York, with its diverse population and history of redlining, presents a unique 

context to explore these disparities and inform public health strategies. 

Ɣ Socioeconomic factors, including income and education levels, and cultural and language 

barriers significantly impact CRC screening rates among Black and Hispanic populations in 

Brooklyn. 

Ɣ Increased awareness and education about the importance of CRC screening can improve 

screening rates and early detection in Black and Hispanic communities.

Figure 1. This figure displays the Social Determinants of Health, which many 
SDUWLFLSDQWV¶�UHVSRQVHV�DORQJ�ZLWK�SULRU�VWXGLHV�KDYH�LQGLFDWHG�WKDW�6'2+�SOD\�
significant part in accessing CRC screening.
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Most Common Ideas Regarding Colorectal Cancer 
Screening Shared Across Participants In Focus Group

Education/Being Informed - Socioeconomic - Personal Beliefs

- ³,QVXUDQFH�RQO\�FRYHUV�WKH�WHVW�DW�UHTXLUHG�DJH�DV�D�EDUULHU´��

- ³/DFN�RI�DGYHUWLVHPHQW�´

- ³6RFLRHFRQRPLF�>IDFWRUV@�DV�D�EDUULHU�´�

- ³µ)HDU�RI�NQRZLQJ¶�DV�D�EDUULHU�´

- ³2WKHU�W\SHV�RI�FDQFHU�>DUH@�PRUH�DGYHUWLVHG�WKHQ�FRORUHFWDO�
FDQFHU�´

- ³'RFWRUV�VKRXOG�HGXFDWH�SDWLHQWV�HDUO\�RQ�´�

Figure 2. This figure displays a word map of the most prevalent ideas and 
common themes shared across participants during the focus groups. The larger 
WH[W�LV�WKH�PRUH�SUHYDOHQW�LW�ZDV�DPRQJ�SDUWLFLSDQWV¶�UHVSRQVHV��



The Impact of Blood Pressure on Premature Mortality: Insights 
from NHANES 2015-2016
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INTRODUCTION

This research explores the relationship between blood pressure (BP) components 

and premature mortality among 2015-2016 NHANES participants. The primary goal 

is to identify and develop inclusive approaches for enhancing BP management and 

mitigating premature mortality rates.

Ɣ Blood Pressure (BP) Components: 

ż Systolic BP (SBP): Pressure during heart contraction.
ż Diastolic BP (DBP): Pressure during heart relaxation.

ż Pulse Pressure (PP): Difference between SBP and DBP.

ż Mean Arterial Pressure (MAP): Average pressure throughout cardiac cycle.

Ɣ Premature mortality: defined as death before the age of 75, primarily due to 

cardiovascular diseases (CVD) such as coronary artery disease (CAD), stroke, 

and hypertension-related complications.1

Ɣ Research demonstrates that lower SBP and DBP levels significantly decrease 

the likelihood of heart attacks, strokes, and other CVDs, reducing the rates of 

premature mortality.

Ɣ Studies indicate that each 20 mmHg reduction in usual SBP can halve stroke 

mortality and decrease ischemic heart disease (IHD) mortality by one-third, while 

a 10 mmHg reduction in usual DBP is linked to a 45% decrease in stroke 

mortality and a 26% decrease in IHD mortality.2

Ɣ One of the ways to maintain and improve optimal SBP, DBP, and MAP levels is 

through nutrition. Dietary interventions, notably the DASH (Dietary Approaches to 

Stop Hypertension) diet, have proven effective in lowering BP, highlighting the 

role of nutrition in cardiovascular health.3

METHODS

Study Sample and Design Methodology: We used the 2015-2016 National 
Health and Nutrition Examination Survey (NHANES),4 a cross-sectional survey 
conducted by the National Center for Health Statistics (NCHS) to assess the health 
and nutritional status of Americans, linked with the National Death Index (NDI) and 
Linked Mortality File (LMF).

Inclusion Criteria: Our study was restricted to non-institutionalized, non-pregnant 
NHANES participants aged 25-64. 

Outcome variables: Time to Premature Mortality from MEC (Mobile Examination 
Center) visits, based on 2019 NDI data.

Exposure variables: Systolic blood pressure (SBP), diastolic blood pressure 
(DBP), pulse pressure (PP), and mean arterial pressure (MAP), measured using 
standardized protocols during MEC visits.

Covariates: Age, sex, race/ethnicity, education, marital status, family income to 
poverty level, health insurance status, BMI, prior diagnosis of cardiovascular 
condition, smoking status, depression, prior diagnosis of diabetes, prior diagnosis 
of hypertension, prior diagnosis of hyperlipidemia, and recreational physical 
activity.

Statistical Analysis: All analyses were performed in SAS v9.4 and IBM SPSS 
v29.  We used Cox proportional hazard regression models with adjustments for 
demographic, socioeconomic, and clinical factors.

RESULTS

The final analytic sample was 3617, representing 65,723,783 non-institutionalized Americans 

between the ages of 25 to 64. 

Summary of the sample

Ɣ Gender Distribution: Approximately 50% male.

Ɣ Mean Age: 43.72 (SE = 0.37).

Ɣ Education: Nearly  35% reported having a college degree or more.

Ɣ Race/Ethnicity: The study cohort was primarily non-Hispanic White (61.5%) 

Ɣ Socioeconomic Status: About 14% of the sample live below the federal poverty level 

(FPL). 

Ɣ Prevalence of Heart Conditions: Only about 5% reported having been told by a 

physician or other healthcare providers that they have a heart condition.

Ɣ Physical Activity: Surprisingly, over 50% reported being physically active, performing 

any moderate and vigorous recreational physical activities.

Ɣ Prevalence of Hypertension: About 27% of the subsample reported having been told 

by a provider that they have hypertension.

Ɣ Blood Pressure: The average SBP in the subsample was 121.49 (SE = 0.40) mmHg 

and the average DBP was 72.36 (SE = 0.52) mmHg.

Ɣ Health Insurance: Access to health insurance remains high (84%).

Association of BP Parameters with Premature Mortality

Ɣ An increase in SBP and an increase in PP were both associated with an increased risk 
of premature mortality (HR = 1.033, 95% CI = [1.018, 1.049]) and (HR = 1.040, 95% CI = 
[1.025, 1.055]). However, DBP and MAP were not found to be associated with premature 
mortality. [Figure 1]

Ɣ These results are consistent after adjustment of sociodemographic and clinical 
characteristics of the study sample (HR = 1.025, 95% CI = [1.007, 1.044]) and (HR = 
1.027, 95% CI = [1.007, 1.048]). [Figure 2] 

Association of Selected Covariates with Premature Mortality

Ɣ Being Asian and Hispanic were found to be protective against premature mortality in the 
SBP and PP models.

Ɣ Being in the lowest PIR category increased the risk of premature mortality in all models.

Ɣ Being female decreased the risk of premature mortality in all models.

CONCLUSION

Ɣ Higher levels of SBP and PP are associated with an increased risk of 
premature mortality due to cardiovascular diseases and hypertension-
related complications.

Ɣ A reduction of 10 mmHg in SBP has been shown to significantly lower the 
risk of stroke mortality, heart disease, and all-cause mortality, emphasizing 
the importance of blood pressure management.

Ɣ Elevated SBP and PP can cause chronic stress and damage to blood 
vessels, leading to atherosclerosis, increased arterial stiffness, and end-
organ damage. This, in turn, can heighten the risk of cardiovascular events 
like heart attacks and strokes, contributing to premature mortality. 

Ɣ High SBP and PP impose a greater workload on the heart. This could lead 
to left ventricular hypertrophy, heart failure, and other cardiovascular 
complications, increasing the risk of early death. 

Ɣ Monitoring and managing SBP and PP is important to reduce mortality risk, 
even after accounting for sociodemographic and clinical factors.

Ɣ The NHANES uses a complex sampling design with survey weights and 
produces representative and generalizable sample estimates.

Ɣ Since most of the questionnaires were collected through surveys, some of 
the responses may suffer from recall bias and/or social desirability bias. 

Ɣ Due to limitations in the NHANES demographic questionnaire, the result can 
only be generalized to heterogeneous racial/ethnic categories.
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Characteristics N (Weighted Percent)
Age (in years) 

25-34 949 (26.9%)
35-44 900 (23.8%)
45-54 927 (26.9%)
55-64 841 (22.4%)

Sex
Male 1735 (49.7%) 

Female 1882 (50.3%)
Race/Ethnicity 

Non-Hispanic White 1056 (61.5%)
Non-Hispanic Black 811 (12.0%)

Hispanic 1140 (16.8%) 
Non-Hispanic Asian 481 (6.2%)

Non-Hispanic of Other Races 129 (3.5%) 
Education

��+LJK�6FKRRO 1569 (33.4%)
Some College 1057 (31.5%) 

��%DFKHORU�'HJUHH 991 (35.1%) 
Family Income to Poverty Ratio (PIR)

< 100% FPL 695 (13.8%) 
100-299% FPL 1426 (35.8%) 
�������)3/ 1168 (50.4%) 

Any Cardiovascular Conditions
Yes 225 (4.9%) 
No 3392 (95.1%)

Depression
Yes 265 (7.5%)
No 2951 (92.5%)

Access to Health Insurance
Yes 2836 (84.0%)
No 776 (15.9%)

Diagnosed with Hypertension
Yes 1096 (27.4%)
No 2518 (72.5%)

Diagnosed with High Cholesterol
Yes 1061 (29.1%)
No 2534 (70.4%)

Diagnosed with Diabetes
Yes 421 (8.9%)
No 3125 (89.1%)

Borderline 2 (0%)
Any Recreational Physical Activities

Yes 1838 (56.9%)
No 1779 (43.1%)

Table 1. Sociodemographic and Clinical Characteristics of the 
Study Sample (N = 3617)

Figure 1: Univariate Association of Blood Pressure Measurements with Premature 
Mortality

Figure 2: Adjusted Association of Blood Pressure Measurements with 
Premature Mortality

We fit a Cox proportional hazards model to measure the covariate-adjusted hazard ratios 
(HRs), with 95% confidence intervals to understand the association of each BP parameter 
with premature mortality.  Analyses were adjusted by population weight for generalizability to 
the non-institutionalized U.S. population aged 25-64.  All analyses accounted for the multi-
VWDJHG�VDPSOLQJ�GHVLJQ�RI�1+$1(6��6WDQGDUG�HUURUV�ZHUH�FRPSXWHG�XVLQJ�7D\ORU¶V�6HULHV�
Linearization.

We fit a Cox proportional hazards model to measure the unadjusted hazard ratios (HRs), 
with 95% confidence intervals to understand the association of each BP parameter with 
premature mortality.  Analyses were adjusted by population weight for generalizability to 
the non-institutionalized U.S. population aged 25-64.  All analyses accounted for the 
multi-VWDJHG�VDPSOLQJ�GHVLJQ�RI�1+$1(6��6WDQGDUG�HUURUV�ZHUH�FRPSXWHG�XVLQJ�7D\ORU¶V�
Series Linearization.

Data are summarized using count (percent).  Analyses were adjusted by population 
weight for generalizability to the non-institutionalized U.S. population aged 25-64. All 
analyses accounted for the multi-staged sampling design of NHANES.

Table 2. Summary of Blood Pressure Parameters

Predictor Mean (SE) 95% CI
Systolic Blood Pressure 121.49 (0.40) (120.64, 122.35)
Diastolic Blood Pressure 72.36 (0.52) (71.23, 73.49)
Pulse Pressure 49.13 (0.58) (47.90, 50.37)
Mean Arterial Pressure 88.74 (0.40) (87.87, 89.60)

Data are summarized as mean with standard errors (SE). Analyses were adjusted by 
population weight for generalizability to the non-institutionalized U.S. population 
aged 25-64. All analyses accounted for the multi-staged sampling design of NHANES.  
6WDQGDUG�HUURUV�ZHUH�FRPSXWHG�XVLQJ�7D\ORU¶V�6HULHV�/LQHDUL]DWLRQ�
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� A cross-sectional study was performed with a sample size of 88 

participants, most of whom resided in New York City, specifically 

Brooklyn and Queens.

� A 45-question EQoL survey was sent out to different participants to 

obtain information on demographics, indoor household environmental 

conditions, neighborhood and built environment, and level of 

environmental preparedness. Participants remained anonymous, as all 

identifiable data such as zip code, race, and income were removed.

� This data was recorded on a Likert scale from 1 (never) to 3 (always); our 

main predictor and main outcome variables were recorded on such 

a scale.

� The main predictor for this research was the indoor household 

conditions of the participants. Perception of indoor household 

quality included the presence of mold, pests, lack of vents,  etc., as well 

as the corresponding satisfaction level with household condition.

� The main outcomes were: Individual perceptions of their preparedness 

against climate change adversities, such as infectious diseases, coastal 

storms, etc., and their level of concern about these issues.

� The results were analyzed using bivariate correlation analysis on SPSS 

version 29/28. The correlations  were performed ɖɀǣȇǕ�ƫȒɎǝ�¨ƺƏȸɀȒȇټɀ�

ƏȇƳ�³ȵƺƏȸȅƏȇټɀ�ƬȒƺǔǔǣƬǣƺȇɎ�ɎƺɀɎɀً alongside frequency tests, to get a 

statistical breakdown of individual-level demographics. All tests were 

performed at the  .05 significance level.

T A B L E 1

M A T E R I A L S / M E T H O D S

T A B L E  2

R E S U L T S

� When observing the Pearson correlation between continuous values "overall 

satisfaction with home" and "air quality in home", a strong correlation value of .714 

with a significance of <.001 was found. These two had a directly proportional 

relationship.

� In table 1, the following variables were significant: Chronic Diseases Vs Air Quality (p 

<.001), Chronic diseases Vs Satisfaction (p= .001), Loss of power/utilities Vs satisfaction 

(p= .014), Infectious diseases Vs Satisfaction (p= .031), winter storms Vs satisfaction (p= 

.040). All these variables showed a weak, inversely proportional relationship to one 

another.

� In table  2, the values that held significance were: Air conditioning vs H2O pollution 

(p= .002), H2O Vs Food Climate (p=.014), Plumbing Vs Food Climate(p=.022), Heat 

vs Food Climate (p= .023), Plumbing Vs Extreme weather (p= .026), 

Floods/ Ceiling leaks vs Food Climate (p= .045). The associations shown by these 

variables were weakly directly proportional to one another.

C O N C L U S I O N

Overall, EQoLs helped us understand the association between  perceptions 

of individuals  about their homes, and the  worry with being exposed to different 

environmental problems . Though it looks at face level satisfactions and perceptions 

of people's living conditions and worries,  and shows that most individuals do not hold 
much care over climate issues, it allows us to know where change needs to be applied in 

order to make urban cities satisfactory to live in.

� For example , the implementation of more water fountains or facilitated access 

to resources that serve to solve defects in people's homes could improve household 

conditions and allow individuals more time to worry about environmental issues.

� These surveys will serve as ways for urban city residents to report on the conditions of 

their neighborhoods, and apply changes that promote preparedness against 

environmental disasters and encourage environmental awareness.
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I N T R O D U C T I O N

� Quality of life remains a topic of discussion,  when considering 

climate-related adversities and vulnerability to environmental 

disasters and illness for residents  in urban cities, especially those 

living in New York City.

� The goal of this study is to understand the attitudes and 

perceptions around residential environmental health and quality of 

life issues that may aggravate climate-related exposures which are 

paramount to fostering urban climate durability.

With environmental quality of life surveys (EQoLS), this research will be 

testing if there is a proportional correlation between:

� Unfavorable indoor living conditions (presence of mold, pests, or 

other unfavorable factors) observed by individuals

VS

� Concerns towards climate change such as higher concern for 

vulnerability to disease and climate disasters amongst  individuals 

living in said conditions.

DISCUSSI ON
There is a significant correlation on how the indoor living conditions may affect the climate 
change perception. For example, we saw how infectious diseases has a significant 
correlation with the air quality rating (r=0.056). This could possibly be due to concerns over 
seasonal airborne pathogens spreading though coughing, sneezing, etc.. For example, if we 
think of the flu and how kids go back to staying in cramped classrooms every fall, we can 

begin to understand how infections & air quality might be significantly correlated.

Food climate has been noted several times for its significance in relation to resident 
survival. Indoor air quality in the home (represented by potential defects in air conditioning) 
has a weak-to-moderate correlation to water quality; this could be potentially explained by 
water contamination (i.e: Legionnaires' disease, pneumonia)

Limitations:

� Our low sample size could be the reason for seeing weak correlation and non-significant 
result. Thus, a higher sample size could have led to some  variables being significant.

� Because majority of participants were from Brooklyn, it  is not likely representative of all 
New York City residents.

F I G U R E 1 D E M O G R A P H I C S

TRIE ٫ Taskforce on 
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in New York City.
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coalitions in 33 
neighborhoods that 
were impacted by 
COVID-19, which have 
high health and 
socioeconomic 
disparitieshttps://www.nyc.gov/site/trie/ab

out/neighborhoods.page 
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I N T R OD U CT I ON

Chronic diseases are a significant concern for the 

healthcare system. 1 in every 2 American adults 

have at least one chronic disease1.

Safety net hospitals provide a substantial 

proportion of healthcare services to socially 

disadvantaged patients.2

As chronic disease burden increases, it is likely 

that safety net hospitals will serve the most 

vulnerable patients in our society.

It is critical to align resource availability to 

anticipated resource demands.

M E T H O D S

Data source and eligibility. Using a retrospective cohort 

design, we identified admissions for common chronic 

diseases in the National Inpatient Sample between 2000 

and 2020.  All admission among adults older than 18 

years were included. 

Primary exposure. Common chronic diseases included: 

chronic obstructive pulmonary disease (COPD), 

arrhythmia, congestive heart failure, cerebrovascular 

accident.

Primary outcome. Safety-net mix defined as annual 

Medicaid volume in deciles, representing increasing 

safety-net burden.

Statistical analysis. Linear regressions examined the 

association between increasing safety-net burden and 

chronic disease prevalence probability.

R E S U L T S

We identified 11,213,364 admissions for the chronic conditions of interest. Distribution of 

admissions were as follows: 30.9% for congestive heart failure, 25.6% for arrhythmia, 22.9% for 

chronic obstructive pulmonary disease, and 20.5% for cerebrovascular accident.
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The objective of this study was to describe the 

prevalence of common chronic diseases by 

hospital safety net proportion.

Figure 1. Distribution of disease prevalence by safety-net 
burden decile. Each bar represents the count of a disease 
category within a hospital burden decile.

D I S C U S S I O N

Hospital profile of treated chronic diseases changed 

as hospital safety-net score increased.

Chronic obstructive pulmonary disease prevalence 

was significantly higher as safety-net burden 

increased. Conversely, arrhythmia prevalence 

decreased as safety-net burden increased.

Limitations. We did not analyze time series related 

trends. In addition, the data set does not provide 

granularity on individual disease severity. Further, the 

sample size of the data set potentially overpowered 

the analysis.

Table 1. Descriptive characteristics of the cohort

Variables
Hospital Safety-Net Deciles

P
Lowest Moderate Highest

Age, mean + SD 73.5 + 13.1 71.5 + 13.6 66.9 + 14.9 <0.001
Sex, n (%)

Male 204,084 (47.9) 641,444 (47.5) 460,095 (49.0)
<0.001

Female 221,746 (52.1) 709,458 (52.5) 479,361 (51.0)
Race, n (%)

White 316,739 (86.9) 943,552 (83.1) 380,148 (45.0)

<0.001
Black 22,329 (6.1) 126,349 (11.1) 239,307 (28.3)
Hispanic 18,043 (4.9) 50,340 (4.4) 187,960 (22.3)
Asian 7,444 (2.0) 15,096 (1.3) 36,875 (4.4)

Elixhauser index, mean + SD 3.6 + 1.7 3.9 + 1.8 3.8 + 1.7 <0.001

Table 2. Probability of safety-net burden of treating hospital by disease

Chronic Disease Coefficient
95% Confidence Interval

P
Lower Upper

Congestive heart failure Reference Reference Reference -
Arrhythmia -0.03 -0.04 -0.03 <0.001
Chronic obstructive pulmonary disease 0.22 0.22 0.23 <0.001

<0.001Cerebrovascular accident 0.05 0.05 0.56

� As safety-net burden increased, 

mean age decreased.

� Chronic disease profile changed as 

safety-net burden increased:

٬ Prevalence of arrhythmia 

decreased and COPD increased

� In the adjusted analysis, by 

decile, COPD diagnoses account 

for a  22% greater Medicaid 

burden relative to CHF diagnoses.

Chronic disease profiles are significantly  

ƳǣǔǔƺȸƺȇɎ�ƫƏɀƺƳ�Ȓȇ�Ə�ǝȒɀȵǣɎƏǼټɀ�ȵƏɎǣƺȇɎ�

characteristics. This should be taken into 

account when forecasting healthcare 

resources and specialist availability.  

C O N C L U S I O N

http://about:blank
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INTRODUCTION
Intravenous (IV) drug delivery is a complex process involving numerous steps, each 

of which carries a risk for potential errors. Medication-related errors tend to be more 

common in the Pediatric Intensive Care Unit (PICU) and Neonatal Intensive Care 

Unit (NICU) settings due to the limited availability of drugs specifically designed 

for pediatrics and neonates.

Hicks et al. showed medication errors in pediatric patients are three times more 

likely to cause harm than in adults, emphasizing the critical need for standardized IV 

drug concentrations to mitigate these risks1. Berthe-Aucejo et al. demonstrated that 

standardized concentrations reduce medication preparation time, minimize the risk 

of compounding errors, and facilitate clearer communication among healthcare 

providers2. Additionally, standardization has been linked to a reduction in adverse 

drug events in pediatric patients, further underscoring its importance.

To minimize errors, the following institutions established guidelines for 

standardization:

• The ASHP standards, introduced in 2008 as part of the Standardize 4 Safety 

initiative, aim to improve patient safety and reduce medication errors by 

standardizing intravenous concentrations for pediatric patients3. (Last updated: 

June 2024)

• Vermont Oxford (VO) and the Institute for Safe Medication Practices (ISMP) 

introduced standards for neonatal drug concentrations in 2011, since the ASHP 

standards are not always applicable to neonates due to their smaller weight4. (Last 

updated: November 2022)

• The ISMP has set forth recommendations for medications considered "high risk," 

which have a higher potential for medication errors and more severe 

consequences for patient harm if errors do occur. This ‘high-risk’ list is used to 

implement safety measures.

Purpose of standardizing drug library in hospital database:

• providing up-to-date information regarding drug concentrations, pump parameters, 

and dosing guidelines based on ASHP and VO guidelines

• enhancing safety by monitoring ‘high-risk’ medications based on ISMP guidelines

• streamlining the workflow by simplifying the calculation and verification of drug 

concentration

• reducing errors involved in preparation and administration

These drug libraries must be updated periodically to maintain accuracy and safety. 

Therefore, we updated SUNY Downstate Medical Center’s drug database and 

assessed the extent of changes since the last update of the standards.

The aim is to improve patient outcomes and reduce medication errors related to 

ordering, preparing, and administering drugs.

DISCUSS ION
• This quality improvement project aimed to standardize IV drug concentrations in the 

PICU and NICU at SUNY Downstate Medical Center by aligning our drug library 

with the latest standards set forth by ASHP, VO, and ISMP to enhance medication 

safety, reduce errors, and improve patient outcomes.

• We updated 230 out of 259 drug concentrations within the drug library which 

accounted for approximately 90% of the drugs that were extracted from the database 

(145 from the PICU library and 85 from the NICU library). 

• There were a total of 52 (20%) high-risk drugs identified, which need additional 

modifications and monitoring to ensure safety in handling and administration. 

• We noticed 11 drug entries of LASA (Look-Alike/Sound-Alike) medications, that 

required updating of tall man lettering. This way of lettering is recommended by 

ISMP as a safeguard to prevent confusion between two medications that either look-

alike, or sound-alike (e.g., predniSONE vs. prednisoLONE).

• These updates are significant and will positively impact patient safety and clinical 

outcomes.

CONCLUS ION
• In the future, it is essential to be vigilant as to when the standards are next updated, 

so that we can keep up-to-date with the pertinent drug information.

• Medication errors can be reported via KeepSafe. These records should be 

continuously monitored, and appropriate modifications and safeguards set in place 

to prevent reoccurrence.

• These efforts will contribute to safer patient outcomes. 
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METHODS
Data source:

Utilized SUNY Downstate Medical Center's drug library to extract the 

following:

• Continuous and intermittent IV drugs used in the NICU and PICU

• Drug concentrations

• Dosing units

• Continuous & Bolus dosing HARD MAX limits (High-risk continuous IVs 

ONLY)

• Intermittent infusion duration limits & dosing limits (High-risk intermittent 

IVs ONLY)

This data will be compared to the recently updated standardized drug 

concentrations and the information will be updated if needed.

Data analysis:

Using SPSS, we collected the following:

• % of drug concentration entries that needed to be updated based on the 

current recommended standards (vs the % that were currently optimized)

• % of dosing unit entries for PICU continuous IVs that needed to be updated 

based on the current recommended standards (vs the % that were currently 

optimized)

• % of "high-risk" drug entries that were identified

By analyzing these percentages, we will be able to assess the extent of changes 

since the last update of the standards,

RESULTS
Descriptive Statistics. Fig 1-5

Intermittent or Continuous? Vs. Do the standardized drug concentrations match? (Y/N)

Note: Chi-Square Test provided a p-value <0.001

Note: Chi-Square Test provided a p-value of 0.376

Bivariate Analysis: Chi-Squared Test.

Do the standardized 
drug concentrations 

match? (Y/N)
TotalNo Yes

PICU or NICU PICU Count 145 18 163
% within PICU or NICU 89.0% 11.0% 100.0%
% of Total 56.9% 7.1% 63.9%

NICU Count 85 7 92
% within PICU or NICU 92.4% 7.6% 100.0%
% of Total 33.3% 2.7% 36.1%

Total Count 230 25 255
% within PICU or NICU 90.2% 9.8% 100.0%
% of Total 90.2% 9.8% 100.0%

PICU or NICU Vs. Do the standardized drug concentrations match? (Y/N)

Do the standardized 
drug concentrations 

match? (Y/N)
TotalNo Yes

Intermittent or 
Continuous?

Intermittent Count 174 9 183
% within Intermittent or 
Continuous?

95.1% 4.9% 100.0%

% of Total 68.2% 3.5% 71.8%
Continuous Count 56 16 72

% within Intermittent or 
Continuous?

77.8% 22.2% 100.0%

% of Total 22.0% 6.3% 28.2%
Total Count 230 25 255

% within Intermittent or 
Continuous?

90.2% 9.8% 100.0%

% of Total 90.2% 9.8% 100.0%

Approximately 90% of 
drug concentrations 
needed to be updated.

Approximately 29% of 
drug dosing units 
needed to be 
adjusted. This 
percentage takes into 
account only 
continuous IVs used in 
the PICU, n= 49. 
Therefore, the 14 
entries that were 
updated are 
approximately 5.7% of 
total number of drugs 
in the library.

52 high-risk drugs 
were identified 
within the library. 
Modifications to 
their dosing and 
duration limits 
were made.
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MATERIALS /  METHODS
A textual analysis was used throughout the duration of 
June and July of 2024, to determine the relationship 
between graduate students (primarily physical therapy 
students) and burnout - specifically in relation 
to exercise and ACSM guidelines. The aim was to use 
these findings to shed light on the potential benefits of 
exercise in mitigating burnout among this 
study's  specific cohort of students.

S T U D E N T  B U R N O U T  A N D  
E N G A GE M E N T  M O D E L

RESULTS

The BMCM cross-sectional, observational study analyzed 

532 medical students of FMUL, 417 were complete (n1st 

year=215; n2nd year=174; n pilot=28). Most students were 

females (71%), with a mean age of 19.48-years-old 

(SD=2.75), 53% from the Lisbon or Setubal districts.

� The response rate was 76%. About 78% of participants 

completely answered. These numbers are 

representative of students with higher burnout rates 

without social support, whereas those that have social 

support were prone to lower burnout rates. These 

numbers are supportive of this group's hypothesis.

CONCLUSION

This research had many limitations. Being that this topic 

was oddly specific, it was difficult to find explicit articles 

discussing the relationship between PT students, 

exercise, and burnout. That being said, the articles which 

were found were extremely informative, detailing the 

correlation between exercise (as defined by ACSM 

guidelines) and burnout in grad students. The 

information gathered from this research will help 

develop a survey which is better tailored to Physical 

Therapy students, so that our ultimate question can be 

answered.
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I N T R OD U C T I O N
� This summer, I joined forces with Dr. Puneet 

Dhaliwal and a group of her PT students in their 
CAPSTONE research project to determine an 
answer to the question: Does meeting the ACSM 
Physical Activity Guidelines reduce the 
likelihood of burnout in PT students?

� To aid them in their research, I spent time reading 
and analyzing articles pertaining to the topic.

� The group's ultimate goal is to use the findings of 
the articles and literature review to create and 
administer a survey in the fall 2024.

� H1 shows that student burnout (SB) is directly related to 
general distress (GD) & maladaptive coping (MC), but 
negatively related to satisfaction with social support 
(SSS) & adaptive coping (AC).

� H2 conversely shows that academic engagement (SE) is 
directly related to satisfaction with social support (SSS) & 
adaptive coping (AC), but negatively related to general 
distress (GD) & maladaptive coping (MC).

� Finally, H3, H4, & H5 show dropout intention is directly 
related to student burnout (SB), but inversely related to 
academic engagement (SE).

Percentage of U.S. Adults Ages 18 Years or 
Older Who Met the Aerobic and Muscle-
Strengthening Guidelines, 2008٫2016

Student burnout and engagement model. SSS=Satisfaction with Social 
Support, GD=General Distress, AC=Adaptive Coping, MC=Maladaptive 
Coping, SB=Student Burnout, SE=Academic Engagement, 
SB*SE=Student Burnout interaction with Academic Engagement, 
DI=Dropout Intention. Plus sign (+) represents positive expected effect 
and minus sign (-) represents negative expected effect.
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MATERIALS /  METHODS
� Search engines such as PubMed and Cochrane were 

used to find the articles for this literature 
review.  kƺɵɯȒȸƳɀ�ǼǣǸƺٹ�ƺɴƺȸƬǣɀƺ", "burnout", "student" 
and "ȵǝɵɀǣƬƏǼ�ɎǝƺȸƏȵɵٺ�ɯƺȸƺ�utilized. Search criteria were 
limited, such that all study participants were greater 
than 18 years of age & all articles were written in English.

� Burnout is defined as a combination of excessive stress, 
inadequate sleep and lack of exercise having negative/ 
detrimental effects on students.

� Exercise according to ACSM (American College of Sports 
Medicine) guidelines is categorized by age and many 
other factors. For the purpose of this research, the focus 
was on physical activity in adults, for which the ACSM 
recommends at least 150 minutes (2 hours and 30 
minutes) to 300 minutes (5 hours) a week of moderate-
intensity, or 75 minutes (1 hour and 15 minutes) to 150 
minutes (2 hours and 30 minutes) a week of vigorous-
intensity aerobic physical activity.

https://doi.org/10.1007/s40596-016-0526-y
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INTRODUCTION
Intravenous (IV) drug delivery is a complex process involving numerous steps, each 

of which carries a risk for potential errors. Medication-related errors tend to be more 

common in the Pediatric Intensive Care Unit (PICU) and Neonatal Intensive Care 

Unit (NICU) settings due to the limited availability of drugs specifically designed 

for children and neonates.

Hicks et al. showed medication errors in pediatric patients are three times more 

likely to cause harm than in adults, emphasizing the critical need for standardized IV 

drug concentrations to mitigate these risks.1 Berthe-Aucejo et al. demonstrated that 

standardized concentrations reduce medication preparation time, minimize the risk 

of compounding errors, and facilitate clearer communication among healthcare 

providers.2 Additionally, standardization has been linked to a reduction in adverse 

drug events in pediatric patients, further underscoring its importance.

To minimize errors, the following institutions established guidelines for IV 

medication standardization:

• The ASHP standards, introduced in 2008 as part of the Standardize 4 Safety 

Initiative, aim to improve patient safety and reduce medication errors by 

standardizing intravenous concentrations for pediatric patients.3 (Last updated: 

June 2024)

• Vermont Oxford (VO) and the Institute for Safe Medication Practices (ISMP) 

introduced standards for neonatal drug concentrations in 2011, since the ASHP 

standards are not always applicable to neonates due to their smaller weight.4 (Last 

updated: November 2022)

• The ISMP has set forth recommendations for medications considered "high risk," 

which have a higher potential for medication errors and more severe 

consequences for patient harm if errors do occur. This ‘high-risk’ list is used to 

implement safety measures.

Purpose of standardizing PICU and NICU IV drug libraries at SUNY 

Downstate Medical Center:

• provide up-to-date information regarding recommended IV drug 

concentrations, pump parameters, and dosing units based on ASHP and VO 

guidelines

• enhancing safety by further optimizing ‘high-risk’ medications based on ISMP 

guidelines

• streamlining the pharmacy verification by updating IV medication orders to reflect 

updated IV drug library concentrations

• reducing errors involved in preparation and administration by limiting available IV 

concentration selections to the standard concentrations

These drug libraries must be updated periodically to maintain accuracy and safety. 

Therefore, we updated SUNY Downstate Medical Center’s PICU and NICU 

continuous and intermittent IV drug libraries and assessed the extent of change in 

optimization according to the current standards. We further updated high-risk 

medication dosing limits, infusion durations, and tall-man lettering for added safety.

DISCUSS ION
• We updated 230 out of 259 drug concentrations within the drug library which 

accounted for approximately 90% of the drugs that were extracted from the database 

(145 from the PICU library and 85 from the NICU library). 

• The intermittent drug libraries were less standardized vs. continuous, and there was 

no difference in optimization between NICU and PICU libraries

• There were a total of 52 (20%) high-risk drugs identified, which need additional 

modifications and monitoring to ensure safety in handling and administration. 

• We noticed 11 drug entries of LASA (Look-Alike/Sound-Alike) medications, that 

required updating of tall man lettering. This way of lettering is recommended by 

ISMP as a safeguard to prevent confusion between two medications that either look-

alike, or sound-alike (e.g., predniSONE vs. prednisoLONE).

• These updates are significant and will positively impact patient safety and clinical 

outcomes.

CONCLUS ION
• This quality improvement project aimed to standardize IV drug concentrations in 

the PICU and NICU at SUNY Downstate Medical Center by aligning our drug 

library with the latest standards set forth by ASHP, VO, and ISMP to enhance 

medication safety, reduce errors, and improve patient outcomes.

• The majority of PICU and NICU IV medications required updates based on current 

standards.

• In the future, it is essential to be vigilant as to when the standards are next updated, 

so that we can keep up-to-date with the pertinent drug information.

• Medication errors can be reported via KeepSafe. These records should be 

continuously monitored, and appropriate modifications and safeguards set in place 

to prevent reoccurrence.

• These efforts will contribute to safer patient outcomes. 
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The aim is to improve patient outcomes and reduce medication errors related to 

ordering, preparing, and administering drugs.

METHODS
Data source:

Utilized SUNY Downstate Medical Center's drug library to extract the 

following:

• Continuous and intermittent IV drugs used in the NICU and PICU

• Drug concentrations

• Dosing units

• Continuous & Bolus dosing HARD MAX limits (High-risk continuous IVs 

ONLY)

• Intermittent infusion duration limits & dosing limits (High-risk intermittent 

IVs ONLY)

This data will be compared to the updated standardized drug concentrations and 

dosing limits recommended by ASHP, VO, ISMP, Neofax, and Lexicomp 

Data analysis:

Using SPSS, we collected the following:

• % of drug concentration entries that needed to be updated based on the 

current recommended standards (vs the % that were currently optimized)

• % of dosing unit entries for PICU continuous IVs that needed to be updated 

based on the current recommended standards (vs the % that were currently 

optimized)

• % of "high-risk" drug entries that were identified

By analyzing these percentages, we will be able to assess the extent of changes 

since the last update of the standards,

RESULTS
Descriptive Statistics. Fig 1-5

Intermittent or Continuous? Vs. Do the standardized drug concentrations match? (Y/N)

Note: Chi-Square Test provided a p-value <0.001

Note: Chi-Square Test provided a p-value of 0.376

Bivariate Analysis: Chi-Squared Test.

Do the standardized 
drug concentrations 

match? (Y/N)
TotalNo Yes

PICU or NICU PICU Count 145 18 163
% within PICU or NICU 89.0% 11.0% 100.0%
% of Total 56.9% 7.1% 63.9%

NICU Count 85 7 92
% within PICU or NICU 92.4% 7.6% 100.0%
% of Total 33.3% 2.7% 36.1%

Total Count 230 25 255
% within PICU or NICU 90.2% 9.8% 100.0%
% of Total 90.2% 9.8% 100.0%

PICU or NICU Vs. Do the standardized drug concentrations match? (Y/N)

Do the standardized 
drug concentrations 

match? (Y/N)
TotalNo Yes

Intermittent or 
Continuous?

Intermittent Count 174 9 183
% within Intermittent or 
Continuous?

95.1% 4.9% 100.0%

% of Total 68.2% 3.5% 71.8%
Continuous Count 56 16 72

% within Intermittent or 
Continuous?

77.8% 22.2% 100.0%

% of Total 22.0% 6.3% 28.2%
Total Count 230 25 255

% within Intermittent or 
Continuous?

90.2% 9.8% 100.0%

% of Total 90.2% 9.8% 100.0%

Approximately 90% of 
drug concentrations 
needed to be updated.

Approximately 29% of 
drug dosing units 
needed to be 
adjusted. This 
percentage takes into 
account only 
continuous IVs used in 
the PICU, n= 49. 
Therefore, the 14 
entries that were 
updated are 
approximately 5.7% of 
total number of drugs 
in the library.

52 high-risk drugs 
were identified 
within the library. 
Modifications to 
their dosing and 
duration limits 
were made.


