
Chapter 4

States of Consciousness
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Introduction
/RO IFSBP FKSLISB OBDRI>O
 AO>J>QF@ @E>KDBP FK QEB ABDOBB QL TEF@E TB >OB >T>OB LC LRO PROOLRKAFKDP >KA
LRO FKQBOK>I PQ>QBP� 7EFIB >T>HB
 TB CBBI >IBOQ >KA >T>OB LC QEB J>KV FJMLOQ>KQ QEFKDP DLFKD LK >OLRKA RP�
/RO BUMBOFBK@BP @E>KDB AO>J>QF@>IIV TEFIB TB >OB FK ABBM PIBBM >KA LK@B >D>FK TEBK TB >OB AOB>JFKD�
3LJBQFJBP
 TB PBBH QL >IQBO LRO >T>OBKBPP >KA BUMBOFBK@B ?V RPFKD MPV@EL>@QFSB AORDP� QE>Q FP
 AORDP
QE>Q >IQBO QEB @BKQO>I KBOSLRP PVPQBJ >KA MOLAR@B > @E>KDB LC @LKP@FLRPKBPP LO > ABBM JBAFQ>QFSB PQ>QB�
#LKP@FLRPKBPP FP >K >T>OBKBPP LC BUQBOK>I >KA FKQBOK>I PQFJRIF� !P AFP@RPPBA FK QEB @E>MQBO LK QEB ?FLILDV
LC MPV@ELILDV
 QEB ?O>FK >@QFSFQV AROFKD AFCCBOBKQ ME>PBP LC @LKP@FLRPKBPP MOLAR@BP @E>O>@QBOFPQF@ ?O>FK
T>SBP
�TEF@E�@>K�?B�L?PBOSBA�?V�BIB@QOLBK@BME>ILDO>MEV�	%%'
�>KA�LQEBO�QVMBP�LC�>K>IVPFP�
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4EFP @E>MQBO TFII AFP@RPP PQ>QBP LC @LKP@FLRPKBPP TFQE > M>OQF@RI>O BJME>PFP LK PIBBM� 4EB AFCCBOBKQ PQ>DBP
LC PIBBM TFII ?B FABKQFCFBA
 >KA PIBBM AFPLOABOP TFII ?B ABP@OF?BA� 4EB @E>MQBO TFII @ILPB TFQE AFP@RPPFLKP LC
>IQBOBA�PQ>QBP�LC�@LKP@FLRPKBPP�MOLAR@BA�?V�MPV@EL>@QFSB�AORDP
�EVMKLPFP
�>KA�JBAFQ>QFLK�

4.1 What Is Consciousness?

Learning Objectives

"V�QEB�BKA�LC�QEFP�PB@QFLK
�VLR�TFII�?B�>?IB�QL�
k 5KABOPQ>KA�TE>Q�FP�JB>KQ�?V�@LKP@FLRPKBPP
k %UMI>FK�ELT�@FO@>AF>K�OEVQEJP�>OB�FKSLISBA�FK�OBDRI>QFKD�QEB�PIBBM�T>HB�@V@IB
�>KA�ELT

@FO@>AF>K�@V@IBP�@>K�?B�AFPORMQBA
k $FP@RPP�QEB�@LK@BMQ�LC�PIBBM�AB?Q

Consciousness ABP@OF?BP LRO >T>OBKBPP LC FKQBOK>I >KA BUQBOK>I PQFJRIF� !T>OBKBPP LC FKQBOK>I PQFJRIF
FK@IRABP CBBIFKD M>FK
 ERKDBO
 QEFOPQ
 PIBBMFKBPP
 >KA ?BFKD >T>OB LC LRO QELRDEQP >KA BJLQFLKP� !T>OBKBPP
LC BUQBOK>I PQFJRIF FK@IRABP PBBFKD QEB IFDEQ COLJ QEB PRK
 CBBIFKD QEB T>OJQE LC > OLLJ
 >KA EB>OFKD QEB
SLF@B�LC�>�COFBKA�

7B BUMBOFBK@B AFCCBOBKQ PQ>QBP LC @LKP@FLRPKBPP >KA AFCCBOBKQ IBSBIP LC >T>OBKBPP LK > OBDRI>O ?>PFP� 7B
JFDEQ BSBK ABP@OF?B @LKP@FLRPKBPP >P > @LKQFKRRJ QE>Q O>KDBP COLJ CRII >T>OBKBPP QL > ABBM PIBBM� Sleep
FP > PQ>QB J>OHBA ?V OBI>QFSBIV ILT IBSBIP LC MEVPF@>I >@QFSFQV >KA OBAR@BA PBKPLOV >T>OBKBPP QE>Q FP
AFPQFK@Q COLJ MBOFLAP LC OBPQ QE>Q L@@RO AROFKD T>HBCRIKBPP� Wakefulness FP @E>O>@QBOFWBA ?V EFDE IBSBIP LC
PBKPLOV >T>OBKBPP
 QELRDEQ
 >KA ?BE>SFLO� )K ?BQTBBK QEBPB BUQOBJBP >OB PQ>QBP LC @LKP@FLRPKBPP OBI>QBA
QL A>VAOB>JFKD
 FKQLUF@>QFLK >P > OBPRIQ LC >I@LELI LO LQEBO AORD RPB
 JBAFQ>QFSB PQ>QBP
 EVMKLQF@ PQ>QBP

>KA >IQBOBA PQ>QBP LC @LKP@FLRPKBPP CLIILTFKD PIBBM ABMOFS>QFLK� 7B JFDEQ >IPL BUMBOFBK@B RK@LKP@FLRP
PQ>QBP LC ?BFKD SF> AORD�FKAR@BA >KBPQEBPF> CLO JBAF@>I MROMLPBP� /CQBK
 TB >OB KLQ @LJMIBQBIV >T>OB LC
LRO PROOLRKAFKDP
 BSBK TEBK TB >OB CRIIV >T>HB� &LO FKPQ>K@B
 E>SB VLR BSBO A>VAOB>JBA TEFIB AOFSFKD
ELJB COLJ TLOH LO P@ELLI TFQELRQ OB>IIV QEFKHFKD >?LRQ QEB AOFSB FQPBIC� 9LR TBOB @>M>?IB LC BKD>DFKD FK
QEB >II LC QEB @LJMIBU Q>PHP FKSLISBA TFQE LMBO>QFKD > JLQLO SBEF@IB BSBK QELRDE VLR TBOB KLQ >T>OB LC
ALFKD�PL��->KV�LC�QEBPB�MOL@BPPBP
�IFHB�JR@E�LC�MPV@ELILDF@>I�?BE>SFLO
�>OB�OLLQBA�FK�LRO�?FLILDV�

BIOLOGICAL RHYTHMS
Biological rhythms >OB FKQBOK>I OEVQEJP LC ?FLILDF@>I >@QFSFQV� ! TLJ>KsP JBKPQOR>I @V@IB FP >K BU>JMIB
LC > ?FLILDF@>I OEVQEJo> OB@ROOFKD
 @V@IF@>I M>QQBOK LC ?LAFIV @E>KDBP� /KB @LJMIBQB JBKPQOR>I @V@IB
Q>HBP >?LRQ �� A>VPo> IRK>O JLKQEo?RQ J>KV ?FLILDF@>I @V@IBP >OB JR@E PELOQBO� &LO BU>JMIB
 ?LAV
QBJMBO>QROB CIR@QR>QBP @V@IF@>IIV LSBO > ���ELRO MBOFLA 	Figure 4.2
� !IBOQKBPP FP >PPL@F>QBA TFQE EFDEBO
?LAV�QBJMBO>QROBP
�>KA�PIBBMFKBPP�TFQE�ILTBO�?LAV�QBJMBO>QROBP�
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Figure 4.2 4EFP�@E>OQ�FIIRPQO>QBP�QEB�@FO@>AF>K�@E>KDB�FK�?LAV�QBJMBO>QROB�LSBO����ELROP�FK�>�DOLRM�LC�BFDEQ�VLRKD
JBK��"LAV�QBJMBO>QROB�OFPBP�QEOLRDELRQ�QEB�T>HFKD�A>V��MB>HFKD�FK�QEB�>CQBOKLLK��>KA�C>IIP�AROFKD�PIBBM�TFQE�QEB
ILTBPQ�MLFKQ�L@@ROOFKD�AROFKD�QEB�SBOV�B>OIV�JLOKFKD�ELROP�

4EFP M>QQBOK LC QBJMBO>QROB CIR@QR>QFLK
 TEF@E OBMB>QP BSBOV A>V
 FP LKB BU>JMIB LC > @FO@>AF>K OEVQEJ� !
circadian rhythm FP > ?FLILDF@>I OEVQEJ QE>Q Q>HBP MI>@B LSBO > MBOFLA LC >?LRQ �� ELROP� /RO PIBBM�T>HB
@V@IB
 TEF@E FP IFKHBA QL LRO BKSFOLKJBKQsP K>QRO>I IFDEQ�A>OH @V@IB
 FP MBOE>MP QEB JLPQ L?SFLRP BU>JMIB
LC > @FO@>AF>K OEVQEJ
 ?RQ TB >IPL E>SB A>FIV CIR@QR>QFLKP FK EB>OQ O>QB
 ?ILLA MOBPPROB
 ?ILLA PRD>O
 >KA
?LAV�QBJMBO>QROB��3LJB�@FO@>AF>K�OEVQEJP�MI>V�>�OLIB�FK�@E>KDBP�FK�LRO�PQ>QB�LC�@LKP@FLRPKBPP�

)C TB E>SB ?FLILDF@>I OEVQEJP
 QEBK FP QEBOB PLJB PLOQ LC ?FLILDF@>I @IL@H� )K QEB ?O>FK
 QEB EVMLQE>I>JRP

TEF@E IFBP >?LSB QEB MFQRFQ>OV DI>KA
 FP > J>FK @BKQBO LC ELJBLPQ>PFP� Homeostasis FP QEB QBKABK@V QL
J>FKQ>FK�>�?>I>K@B
�LO�LMQFJ>I�IBSBI
�TFQEFK�>�?FLILDF@>I�PVPQBJ�

4EB ?O>FKsP @IL@H JB@E>KFPJ FP IL@>QBA FK >K >OB> LC QEB EVMLQE>I>JRP HKLTK >P QEB suprachiasmatic
nucleus (SCN)� 4EB >ULKP LC IFDEQ�PBKPFQFSB KBROLKP FK QEB OBQFK> MOLSFAB FKCLOJ>QFLK QL QEB 3#. ?>PBA LK
QEB >JLRKQ LC IFDEQ MOBPBKQ
 >IILTFKD QEFP FKQBOK>I @IL@H QL ?B PVK@EOLKFWBA TFQE QEB LRQPFAB TLOIA 	+IBFK
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Figure 4.3 4EB�PRMO>@EF>PJ>QF@�KR@IBRP��3#.	�PBOSBP�>P�QEB�?O>FKhP�@IL@H�JB@E>KFPJ��4EB�@IL@H�PBQP�FQPBIC�TFQE
IFDEQ�FKCLOJ>QFLK�OB@BFSBA�QEOLRDE�MOLGB@QFLKP�COLJ�QEB�OBQFK>�

PROBLEMS WITH CIRCADIAN RHYTHMS
'BKBO>IIV
 >KA CLO JLPQ MBLMIB
 LRO @FO@>AF>K @V@IBP >OB >IFDKBA TFQE QEB LRQPFAB TLOIA� &LO BU>JMIB
 JLPQ
MBLMIB PIBBM AROFKD QEB KFDEQ >KA >OB >T>HB AROFKD QEB A>V� /KB FJMLOQ>KQ OBDRI>QLO LC PIBBM�T>HB @V@IBP
FP QEB ELOJLKB melatonin� 4EB pineal gland
 >K BKAL@OFKB PQOR@QROB IL@>QBA FKPFAB QEB ?O>FK QE>Q OBIB>PBP
JBI>QLKFK
 FP QELRDEQ QL ?B FKSLISBA FK QEB OBDRI>QFLK LC S>OFLRP ?FLILDF@>I OEVQEJP >KA LC QEB FJJRKB
PVPQBJ AROFKD PIBBM 	(>OABI>KA
 0>KAF�0BORJ>I
 � #>OAFK>IF
 ����
� -BI>QLKFK OBIB>PB FP PQFJRI>QBA ?V
A>OHKBPP�>KA�FKEF?FQBA�?V�IFDEQ�

4EBOB >OB FKAFSFAR>I AFCCBOBK@BP TFQE OBD>OAP QL LRO PIBBM�T>HB @V@IB� &LO FKPQ>K@B
 PLJB MBLMIB TLRIA
P>V QEBV >OB JLOKFKD MBLMIB
 TEFIB LQEBOP TLRIA @LKPFABO QEBJPBISBP QL ?B KFDEQ LTIP� 4EBPB FKAFSFAR>I
AFCCBOBK@BP FK @FO@>AF>K M>QQBOKP LC >@QFSFQV >OB HKLTK >P > MBOPLKsP @EOLKLQVMB
 >KA OBPB>O@E
ABJLKPQO>QBP QE>Q JLOKFKD I>OHP >KA KFDEQ LTIP AFCCBO TFQE OBD>OA QL PIBBM OBDRI>QFLK 	4>FII>OA
 0EFIFM

#LPQB
 3>D>PMB
 � "FLRI>@
 ����
� Sleep regulation OBCBOP QL QEB ?O>FKsP @LKQOLI LC PTFQ@EFKD ?BQTBBK PIBBM
>KA�T>HBCRIKBPP�>P�TBII�>P�@LLOAFK>QFKD�QEFP�@V@IB�TFQE�QEB�LRQPFAB�TLOIA�

7>Q@E�QEFP�?OFBC video (http://openstaxcollege.org/l/circadian) ABP@OF?FKD�@FO@>AF>K
OEVQEJP�>KA�ELT�QEBV�>CCB@Q�PIBBM�

Disruptions of Normal Sleep
7EBQEBO I>OH
 LTI
 LO PLJBTEBOB FK ?BQTBBK
 QEBOB >OB PFQR>QFLKP FK TEF@E > MBOPLKsP @FO@>AF>K @IL@H DBQP
LRQ LC PVK@EOLKV TFQE QEB BUQBOK>I BKSFOLKJBKQ� /KB T>V QE>Q QEFP E>MMBKP FKSLISBP QO>SBIFKD >@OLPP
JRIQFMIB QFJB WLKBP� 7EBK TB AL QEFP
 TB LCQBK BUMBOFBK@B GBQ I>D� Jet lag FP > @LIIB@QFLK LC PVJMQLJP QE>Q
OBPRIQP COLJ QEB JFPJ>Q@E ?BQTBBK LRO FKQBOK>I @FO@>AF>K @V@IBP >KA LRO BKSFOLKJBKQ� 4EBPB PVJMQLJP

LINK TO LEARNING
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FK@IRAB C>QFDRB
 PIRDDFPEKBPP
 FOOFQ>?FIFQV
 >KA insomnia 	F�B�
 > @LKPFPQBKQ AFCCF@RIQV FK C>IIFKD LO PQ>VFKD
>PIBBM�CLO�>Q�IB>PQ�QEOBB�KFDEQP�>�TBBH�LSBO�>�JLKQEsP�QFJB
�	2LQE
�����
�

)KAFSFAR>IP TEL AL OLQ>QFKD PEFCQ TLOH >OB >IPL IFHBIV QL BUMBOFBK@B AFPORMQFLKP FK @FO@>AF>K @V@IBP�
Rotating shift work OBCBOP QL > TLOH P@EBARIB QE>Q @E>KDBP COLJ B>OIV QL I>QB LK > A>FIV LO TBBHIV
?>PFP� &LO BU>JMIB
 > MBOPLK J>V TLOH COLJ ���� >�J� QL ���� M�J� LK -LKA>V
 ���� >�J� QL ����� >�J�
LK 4RBPA>V
 >KA ����� >�J� QL ���� M�J� LK 7BAKBPA>V� )K PR@E FKPQ>K@BP
 QEB FKAFSFAR>IsP P@EBARIB
@E>KDBP PL COBNRBKQIV QE>Q FQ ?B@LJBP AFCCF@RIQ CLO > KLOJ>I @FO@>AF>K OEVQEJ QL ?B J>FKQ>FKBA� 4EFP
LCQBK OBPRIQP FK PIBBMFKD MOL?IBJP
 >KA FQ @>K IB>A QL PFDKP LC ABMOBPPFLK >KA >KUFBQV� 4EBPB HFKAP LC
P@EBARIBP >OB @LJJLK CLO FKAFSFAR>IP TLOHFKD FK EB>IQE @>OB MOLCBPPFLKP >KA PBOSF@B FKARPQOFBP
 >KA QEBV
>OB >PPL@F>QBA TFQE MBOPFPQBKQ CBBIFKDP LC BUE>RPQFLK >KA >DFQ>QFLK QE>Q @>K J>HB PLJBLKB JLOB MOLKB QL
J>HFKD�JFPQ>HBP�LK�QEB�GL?�	'LIA�BQ�>I�
�������0OBPPBO
�����
�

2LQ>QFKD PEFCQ TLOH E>P MBOS>PFSB BCCB@QP LK QEB IFSBP >KA BUMBOFBK@BP LC FKAFSFAR>IP BKD>DBA FK QE>Q
HFKA LC TLOH
 TEF@E FP @IB>OIV FIIRPQO>QBA FK PQLOFBP OBMLOQBA FK > NR>IFQ>QFSB PQRAV QE>Q OBPB>O@EBA QEB
BUMBOFBK@BP LC JFAAIB�>DBA KROPBP TEL TLOHBA OLQ>QFKD PEFCQP 	7BPQ
 "LRDEQLK � "VOKBP
 ����
� 3BSBO>I LC
QEB KROPBP FKQBOSFBTBA @LJJBKQBA QE>Q QEBFO TLOH P@EBARIBP >CCB@QBA QEBFO OBI>QFLKPEFMP TFQE QEBFO C>JFIV�
/KB�LC�QEB�KROPBP�P>FA


)C VLRsSB E>A > M>OQKBO TEL ALBP TLOH OBDRI>O GL? � QL � LCCF@B ELROP � � � QEB >?FIFQV QL PMBKA
QFJB
 DLLA QFJB TFQE QEBJ TEBK VLRsOB KLQ CBBIFKD >?PLIRQBIV BUE>RPQBA � � � QE>Q TLRIA ?B LKB
LC�QEB�MOL?IBJP�QE>Q�)sSB�BK@LRKQBOBA��	7BPQ�BQ�>I�
�����
�M�����


7EFIB AFPORMQFLKP FK @FO@>AF>K OEVQEJP @>K E>SB KBD>QFSB @LKPBNRBK@BP
 QEBOB >OB QEFKDP TB @>K AL QL EBIM
RP OB>IFDK LRO ?FLILDF@>I @IL@HP TFQE QEB BUQBOK>I BKSFOLKJBKQ� 3LJB LC QEBPB >MMOL>@EBP
 PR@E >P RPFKD
> ?OFDEQ IFDEQ >P PELTK FK Figure 4.4
 E>SB ?BBK PELTK QL >IIBSF>QB PLJB LC QEB MOL?IBJP BUMBOFBK@BA ?V
FKAFSFAR>IP PRCCBOFKD COLJ GBQ I>D LO COLJ QEB @LKPBNRBK@BP LC OLQ>QFKD PEFCQ TLOH� "B@>RPB QEB ?FLILDF@>I
@IL@H FP AOFSBK ?V IFDEQ
 BUMLPROB QL ?OFDEQ IFDEQ AROFKD TLOHFKD PEFCQP >KA A>OH BUMLPROB TEBK KLQ
TLOHFKD @>K EBIM @LJ?>Q FKPLJKF> >KA PVJMQLJP LC >KUFBQV >KA ABMOBPPFLK 	(R>KD
 4P>F
 #EBK
 � (PR

����
�

Figure 4.4 $BSF@BP�IFHB�QEFP�>OB�ABPFDKBA�QL�MOLSFAB�BUMLPROB�QL�?OFDEQ�IFDEQ�QL�EBIM�MBLMIB�J>FKQ>FK�>�OBDRI>O
@FO@>AF>K�@V@IB��4EBV�@>K�?B�EBIMCRI�CLO�MBLMIB�TLOHFKD�KFDEQ�PEFCQP�LO�CLO�MBLMIB�>CCB@QBA�?V�PB>PLK>I�S>OF>QFLKP�FK
IFDEQ�

7>Q@E�QEFP video (http://openstaxcollege.org/l/jetlag) QL�EB>O�QFMP�LK�ELT�QL
LSBO@LJB�GBQ�I>D�

LINK TO LEARNING

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



Insufficient Sleep
7EBK MBLMIB E>SB AFCCF@RIQV DBQQFKD PIBBM ARB QL QEBFO TLOH LO QEB ABJ>KAP LC A>V�QL�A>V IFCB
 QEBV
>@@RJRI>QB > PIBBM AB?Q� ! MBOPLK TFQE > sleep debt ALBP KLQ DBQ PRCCF@FBKQ PIBBM LK > @EOLKF@ ?>PFP� 4EB
@LKPBNRBK@BP LC PIBBM AB?Q FK@IRAB AB@OB>PBA IBSBIP LC >IBOQKBPP >KA JBKQ>I BCCF@FBK@V� )KQBOBPQFKDIV
 PFK@B
QEB >ASBKQ LC BIB@QOF@ IFDEQ
 QEB >JLRKQ LC PIBBM QE>Q MBLMIB DBQ E>P AB@IFKBA� 7EFIB TB @BOQ>FKIV TBI@LJB
QEB @LKSBKFBK@B LC E>SFKD QEB A>OHKBPP IFQ RM
 TB >IPL PRCCBO QEB @LKPBNRBK@BP LC OBAR@BA >JLRKQP LC PIBBM
?B@>RPB TB >OB JLOB >@QFSB AROFKD QEB KFDEQQFJB ELROP QE>K LRO >K@BPQLOP TBOB� !P > OBPRIQ
 J>KV LC RP
PIBBM IBPP QE>K �n� ELROP > KFDEQ >KA >@@ORB > PIBBM AB?Q� 7EFIB QEBOB FP QOBJBKALRP S>OF>QFLK FK >KV DFSBK
FKAFSFAR>IsP PIBBM KBBAP
 QEB .>QFLK>I 3IBBM &LRKA>QFLK 	K�A�
 @FQBP OBPB>O@E QL BPQFJ>QB QE>Q KBT?LOKP
OBNRFOB QEB JLPQ PIBBM 	?BQTBBK �� >KA �� ELROP > KFDEQ
 >KA QE>Q QEFP >JLRKQ AB@IFKBP QL GRPQ �n� ELROP
?V�QEB�QFJB�TB�>OB�>ARIQP�

)C VLR IFB ALTK QL Q>HB > K>M >KA C>II >PIBBM SBOV B>PFIV
 @E>K@BP >OB VLR J>V E>SB PIBBM AB?Q� 'FSBK QE>Q
@LIIBDB PQRABKQP >OB KLQLOFLRP CLO PRCCBOFKD COLJ PFDKFCF@>KQ PIBBM AB?Q 	(F@HP
 &BOK>KABW
 � 0BIIFDOFKF

����� (F@HP
 *LEKPLK
 � 0BIIFDOFKF
 ����� -FIIBO
 3E>QQR@H
 � ->QP>KD>P
 ����

 @E>K@BP >OB VLR >KA VLRO
@I>PPJ>QBP AB>I TFQE PIBBM AB?Q�OBI>QBA FPPRBP LK > OBDRI>O ?>PFP� Table 4.1 PELTP OB@LJJBKABA >JLRKQP
LC�PIBBM�>Q�AFCCBOBKQ�>DBP�

Table 4.1 Sleep Needs at Different Ages

Age Nightly Sleep Needs

�n��JLKQEP ��n���ELROP

��JLKQEPn��VB>O ��n���ELROP

�n��VB>OP ��n���ELROP

�n��VB>OP ��n���ELROP

�n���VB>OP ��n���ELROP

��n���VB>OP �n���ELROP

���>KA�LIABO �n��ELROP

3IBBM AB?Q >KA PIBBM ABMOFS>QFLK E>SB PFDKFCF@>KQ KBD>QFSB MPV@ELILDF@>I >KA MEVPFLILDF@>I @LKPBNRBK@BP
Figure 4.5� !P JBKQFLKBA B>OIFBO
 I>@H LC PIBBM @>K OBPRIQ FK AB@OB>PBA JBKQ>I >IBOQKBPP >KA @LDKFQFSB
CRK@QFLK� )K >AAFQFLK
 PIBBM ABMOFS>QFLK LCQBK OBPRIQP FK ABMOBPPFLK�IFHB PVJMQLJP� 4EBPB BCCB@QP @>K L@@RO
>P > CRK@QFLK LC >@@RJRI>QBA PIBBM AB?Q LO FK OBPMLKPB QL JLOB >@RQB MBOFLAP LC PIBBM ABMOFS>QFLK� )Q J>V
PROMOFPB VLR QL HKLT QE>Q PIBBM ABMOFS>QFLK FP >PPL@F>QBA TFQE L?BPFQV
 FK@OB>PBA ?ILLA MOBPPROB
 FK@OB>PBA
IBSBIP LC PQOBPP ELOJLKBP
 >KA OBAR@BA FJJRKB CRK@QFLKFKD 	">KHP � $FKDBP
 ����
� &ROQEBOJLOB

FKAFSFAR>IP PRCCBOFKD COLJ PIBBM ABMOFS>QFLK @>K >IPL MRQ QEBJPBISBP >KA LQEBOP >Q OFPH TEBK QEBV MRQ
QEBJPBISBP ?BEFKA QEB TEBBI LC > @>O LO TLOH TFQE A>KDBOLRP J>@EFKBOV� 3LJB OBPB>O@E PRDDBPQP QE>Q
PIBBM ABMOFS>QFLK >CCB@QP @LDKFQFSB >KA JLQLO CRK@QFLK >P JR@E >P
 FC KLQ JLOB QE>K
 >I@LELI FKQLUF@>QFLK
	7FIIF>JPLK���&BVBO
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�

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP

4EFP�@LKQBKQ�FP�>S>FI>?IB�CLO�COBB�>Q�



Figure 4.5 4EFP�CFDROB�FIIRPQO>QBP�PLJB�LC�QEB�KBD>QFSB�@LKPBNRBK@BP�LC�PIBBM�ABMOFS>QFLK��7EFIB�@LDKFQFSB�ABCF@FQP
J>V�?B�QEB�JLPQ�L?SFLRP��J>KV�?LAV�PVPQBJP�>OB�KBD>QFSBIV�FJM>@QBA�?V�I>@H�LC�PIBBM���@OBAFQ��JLAFCF@>QFLK�LC�TLOH
?V�-FH>BI�(YDDPQOaJ	

4L�>PPBPP�VLRO�LTK�PIBBMFKD�E>?FQP��OB>A�QEFP article (http://openstaxcollege.org/l/
sleephabits) >?LRQ�PIBBM�KBBAP�

4EB >JLRKQ LC PIBBM TB DBQ S>OFBP >@OLPP QEB IFCBPM>K� 7EBK TB >OB SBOV VLRKD
 TB PMBKA RM QL �� ELROP
> A>V PIBBMFKD� !P TB DOLT LIABO
 TB PIBBM IBPP� )K C>@Q
 > meta-analysis
 TEF@E FP > PQRAV QE>Q @LJ?FKBP
QEB OBPRIQP LC J>KV OBI>QBA PQRAFBP
 @LKAR@QBA TFQEFK QEB I>PQ AB@>AB FKAF@>QBP QE>Q ?V QEB QFJB TB >OB ��
VB>OP LIA
 TB >SBO>DB CBTBO QE>K � ELROP LC PIBBM MBO A>V 	/E>VLK
 #>OPH>ALK
 'RFIIBJFK>RIQ
 � 6FQFBIIL

����
� !P QEB >JLRKQ LC QFJB TB PIBBM S>OFBP LSBO LRO IFCBPM>K
 MOBPRJ>?IV QEB PIBBM AB?Q TLRIA >AGRPQ
>@@LOAFKDIV�

4.2 Sleep and Why We Sleep

Learning Objectives
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k $BP@OF?B�>OB>P�LC�QEB�?O>FK�FKSLISBA�FK�PIBBM
k 5KABOPQ>KA�ELOJLKB�PB@OBQFLKP�>PPL@F>QBA�TFQE�PIBBM
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7B PMBKA >MMOLUFJ>QBIV LKB�QEFOA LC LRO IFSBP PIBBMFKD� 'FSBK QEB >SBO>DB IFCB BUMB@Q>K@V CLO 5�3� @FQFWBKP
C>IIP ?BQTBBK �� >KA �� VB>OP LIA 	3FKDE � 3F>EMRPE
 ����

 TB @>K BUMB@Q QL PMBKA >MMOLUFJ>QBIV ��
VB>OP LC LRO IFSBP PIBBMFKD� 3LJB >KFJ>IP KBSBO PIBBM 	B�D�
 PBSBO>I CFPE >KA >JMEF?F>K PMB@FBP
� LQEBO
>KFJ>IP @>K DL BUQBKABA MBOFLAP LC QFJB TFQELRQ PIBBM >KA TFQELRQ >MM>OBKQ KBD>QFSB @LKPBNRBK@BP 	B�D�

ALIMEFKP
� VBQ PLJB >KFJ>IP 	B�D�
 O>QP
 AFB >CQBO QTL TBBHP LC PIBBM ABMOFS>QFLK 	3FBDBI
 ����
� 7EV AL TB
ABSLQB PL JR@E QFJB QL PIBBMFKD� )P FQ >?PLIRQBIV BPPBKQF>I QE>Q TB PIBBM� 4EFP PB@QFLK TFII @LKPFABO QEBPB
NRBPQFLKP�>KA�BUMILOB�S>OFLRP�BUMI>K>QFLKP�CLO�TEV�TB�PIBBM�

WHAT IS SLEEP?
9LR E>SB OB>A QE>Q PIBBM FP AFPQFKDRFPEBA ?V ILT IBSBIP LC MEVPF@>I >@QFSFQV >KA OBAR@BA PBKPLOV
>T>OBKBPP� !P AFP@RPPBA ?V 3FBDBI 	����

 > ABCFKFQFLK LC PIBBM JRPQ >IPL FK@IRAB JBKQFLK LC QEB FKQBOMI>V
LC QEB @FO@>AF>K >KA ELJBLPQ>QF@ JB@E>KFPJP QE>Q OBDRI>QB PIBBM� (LJBLPQ>QF@ OBDRI>QFLK LC PIBBM FP
BSFABK@BA ?V PIBBM OB?LRKA CLIILTFKD PIBBM ABMOFS>QFLK� Sleep rebound OBCBOP QL QEB C>@Q QE>Q > PIBBM�
ABMOFSBA FKAFSFAR>I TFII QBKA QL Q>HB ILKDBO C>IIFKD >PIBBM AROFKD PR?PBNRBKQ LMMLOQRKFQFBP CLO PIBBM�
3IBBM FP @E>O>@QBOFWBA ?V @BOQ>FK M>QQBOKP LC >@QFSFQV LC QEB ?O>FK QE>Q @>K ?B SFPR>IFWBA RPFKD
BIB@QOLBK@BME>ILDO>MEV 	%%'

 >KA AFCCBOBKQ ME>PBP LC PIBBM @>K ?B AFCCBOBKQF>QBA RPFKD %%' >P TBII
	Figure 4.6
�

Figure 4.6 4EFP�FP�>�PBDJBKQ�LC�>�MLIVPLKLDO>ME��03'	��>�OB@LOAFKD�LC�PBSBO>I�MEVPF@>I�S>OF>?IBP�AROFKD�PIBBM��4EB
x
>UFP�PELTP�M>PP>DB�LC�QFJB�FK�PB@LKAP��QEFP�OB@LOA�FK@IRABP����PB@LKAP�LC�A>Q>��4EB�IL@>QFLK�LC�QEB�PBQP�LC
BIB@QOLAB�QE>Q�MOLAR@BA�B>@E�PFDK>I�FP�I>?BIBA�LK�QEB y
>UFP��4EB�OBA�?LU�BK@LJM>PPBP�%%'�LRQMRQ��>KA�QEB
T>SBCLOJP�>OB�@E>O>@QBOFPQF@�LC�>�PMB@FCF@�PQ>DB�LC�PIBBM��/QEBO�@ROSBP�PELT�LQEBO�PIBBM
OBI>QBA�A>Q>��PR@E�>P�?LAV
QBJMBO>QROB��JRP@IB�>@QFSFQV��>KA�EB>OQ?B>Q�

3IBBM�T>HB @V@IBP PBBJ QL ?B @LKQOLIIBA ?V JRIQFMIB ?O>FK >OB>P >@QFKD FK @LKGRK@QFLK TFQE LKB >KLQEBO�
3LJB LC QEBPB >OB>P FK@IRAB QEB QE>I>JRP
 QEB EVMLQE>I>JRP
 >KA QEB MLKP� !P >IOB>AV JBKQFLKBA
 QEB
EVMLQE>I>JRP @LKQ>FKP QEB 3#.oQEB ?FLILDF@>I @IL@H LC QEB ?LAVoFK >AAFQFLK QL LQEBO KR@IBF QE>Q
 FK
@LKGRK@QFLK TFQE QEB QE>I>JRP
 OBDRI>QB PILT�T>SB PIBBM� 4EB MLKP FP FJMLOQ>KQ CLO OBDRI>QFKD O>MFA BVB
JLSBJBKQ�	2%-
�PIBBM�	.>QFLK>I�)KPQFQRQBP�LC�(B>IQE
�K�A�
�

3IBBM FP >IPL >PPL@F>QBA TFQE QEB PB@OBQFLK >KA OBDRI>QFLK LC > KRJ?BO LC ELOJLKBP COLJ PBSBO>I BKAL@OFKB
DI>KAP FK@IRAFKD� JBI>QLKFK
 CLIIF@IB PQFJRI>QFKD ELOJLKB 	&3(

 IRQBFKFWFKD ELOJLKB 	,(

 >KA DOLTQE
ELOJLKB 	.>QFLK>I )KPQFQRQBP LC (B>IQE
 K�A�
� 9LR E>SB OB>A QE>Q QEB MFKB>I DI>KA OBIB>PBP JBI>QLKFK
AROFKD PIBBM 	Figure 4.7
� -BI>QLKFK FP QELRDEQ QL ?B FKSLISBA FK QEB OBDRI>QFLK LC S>OFLRP ?FLILDF@>I
OEVQEJP >KA QEB FJJRKB PVPQBJ 	(>OABI>KA BQ >I�
 ����
� $ROFKD PIBBM
 QEB MFQRFQ>OV DI>KA PB@OBQBP ?LQE
&3( >KA ,( TEF@E >OB FJMLOQ>KQ FK OBDRI>QFKD QEB OBMOLAR@QFSB PVPQBJ 	#EOFPQBKPBK BQ >I�
 ����� 3LCFHFQFP
BQ >I�
 ����
� 4EB MFQRFQ>OV DI>KA >IPL PB@OBQBP DOLTQE ELOJLKB
 AROFKD PIBBM
 TEF@E MI>VP > OLIB FK MEVPF@>I
DOLTQE�>KA�J>QRO>QFLK�>P�TBII�>P�LQEBO�JBQ>?LIF@�MOL@BPPBP�	">OQHB
�3RK
���,LKDL
�����
�
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Figure 4.7 4EB�MFKB>I�>KA�MFQRFQ>OV�DI>KAP�PB@OBQB�>�KRJ?BO�LC�ELOJLKBP�AROFKD�PIBBM�

WHY DO WE SLEEP?
'FSBK QEB @BKQO>I OLIB QE>Q PIBBM MI>VP FK LRO IFSBP >KA QEB KRJ?BO LC >ASBOPB @LKPBNRBK@BP QE>Q E>SB ?BBK
>PPL@F>QBA TFQE PIBBM ABMOFS>QFLK
 LKB TLRIA QEFKH QE>Q TB TLRIA E>SB > @IB>O RKABOPQ>KAFKD LC TEV FQ
FP QE>Q TB PIBBM� 5KCLOQRK>QBIV
 QEFP FP KLQ QEB @>PB� ELTBSBO
 PBSBO>I EVMLQEBPBP E>SB ?BBK MOLMLPBA QL
BUMI>FK�QEB�CRK@QFLK�LC�PIBBM�

Adaptive Function of Sleep
/KB MLMRI>O EVMLQEBPFP LC PIBBM FK@LOMLO>QBP QEB MBOPMB@QFSB LC BSLIRQFLK>OV MPV@ELILDV� Evolutionary
psychology FP > AFP@FMIFKB QE>Q PQRAFBP ELT RKFSBOP>I M>QQBOKP LC ?BE>SFLO >KA @LDKFQFSB MOL@BPPBP E>SB
BSLISBA LSBO QFJB >P > OBPRIQ LC K>QRO>I PBIB@QFLK� 6>OF>QFLKP >KA >A>MQ>QFLKP FK @LDKFQFLK >KA ?BE>SFLO
J>HB FKAFSFAR>IP JLOB LO IBPP PR@@BPPCRI FK OBMOLAR@FKD >KA M>PPFKD QEBFO DBKBP QL QEBFO LCCPMOFKD� /KB
EVMLQEBPFP COLJ QEFP MBOPMB@QFSB JFDEQ >ODRB QE>Q PIBBM FP BPPBKQF>I QL OBPQLOB OBPLRO@BP QE>Q >OB BUMBKABA
AROFKD QEB A>V� *RPQ >P ?B>OP EF?BOK>QB FK QEB TFKQBO TEBK OBPLRO@BP >OB P@>O@B
 MBOE>MP MBLMIB PIBBM >Q
KFDEQ QL OBAR@B QEBFO BKBODV BUMBKAFQROBP� 7EFIB QEFP FP >K FKQRFQFSB BUMI>K>QFLK LC PIBBM
 QEBOB FP IFQQIB
OBPB>O@E QE>Q PRMMLOQP QEFP BUMI>K>QFLK� )K C>@Q
 FQ E>P ?BBK PRDDBPQBA QE>Q QEBOB FP KL OB>PLK QL QEFKH QE>Q
BKBODBQF@ ABJ>KAP @LRIA KLQ ?B >AAOBPPBA TFQE MBOFLAP LC OBPQ >KA FK>@QFSFQV 	&O>KH
 ����� 2F>I BQ >I�
 ����


>KA PLJB OBPB>O@E E>P >@QR>IIV CLRKA > KBD>QFSB @LOOBI>QFLK ?BQTBBK BKBODBQF@ ABJ>KAP >KA QEB >JLRKQ
LC�QFJB�PMBKQ�PIBBMFKD�	#>MBIIFKF
�">OQLK
�-@.>J>O>
�0OBPQLK
���.RKK
�����
�

!KLQEBO BSLIRQFLK>OV EVMLQEBPFP LC PIBBM ELIAP QE>Q LRO PIBBM M>QQBOKP BSLISBA >P >K >A>MQFSB OBPMLKPB
QL MOBA>QLOV OFPHP
 TEF@E FK@OB>PB FK A>OHKBPP� 4ERP TB PIBBM FK P>CB >OB>P QL OBAR@B QEB @E>K@B LC E>OJ�
!D>FK
 QEFP FP >K FKQRFQFSB >KA >MMB>IFKD BUMI>K>QFLK CLO TEV TB PIBBM� 0BOE>MP LRO >K@BPQLOP PMBKQ
BUQBKABA MBOFLAP LC QFJB >PIBBM QL OBAR@B >QQBKQFLK QL QEBJPBISBP COLJ MLQBKQF>I MOBA>QLOP� #LJM>O>QFSB
OBPB>O@E FKAF@>QBP
 ELTBSBO
 QE>Q QEB OBI>QFLKPEFM QE>Q BUFPQP ?BQTBBK MOBA>QLOV OFPH >KA PIBBM FP SBOV
@LJMIBU >KA BNRFSL@>I� 3LJB OBPB>O@E PRDDBPQP QE>Q PMB@FBP QE>Q C>@B EFDEBO MOBA>QLOV OFPHP PIBBM CBTBO
ELROP QE>K LQEBO PMB@FBP 	#>MBIIFKF BQ >I�
 ����

 TEFIB LQEBO OBPB>O@EBOP PRDDBPQ QEBOB FP KL OBI>QFLKPEFM
?BQTBBK QEB >JLRKQ LC QFJB > DFSBK PMB@FBP PMBKAP FK ABBM PIBBM >KA FQP MOBA>QFLK OFPH 	,BPHR
 2LQE

!JI>KBO
���,FJ>
�����
�

)Q FP NRFQB MLPPF?IB QE>Q PIBBM PBOSBP KL PFKDIB RKFSBOP>IIV >A>MQFSB CRK@QFLK
 >KA AFCCBOBKQ PMB@FBP E>SB
BSLISBA AFCCBOBKQ M>QQBOKP LC PIBBM FK OBPMLKPB QL QEBFO RKFNRB BSLIRQFLK>OV MOBPPROBP� 7EFIB TB E>SB
AFP@RPPBA QEB KBD>QFSB LRQ@LJBP >PPL@F>QBA TFQE PIBBM ABMOFS>QFLK
 FQ PELRIA ?B MLFKQBA LRQ QE>Q QEBOB
>OB J>KV ?BKBCFQP QE>Q >OB >PPL@F>QBA TFQE >ABNR>QB >JLRKQP LC PIBBM� ! CBT PR@E ?BKBCFQP IFPQBA ?V QEB
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.>QFLK>I 3IBBM &LRKA>QFLK 	K�A�
 FK@IRAB J>FKQ>FKFKD EB>IQEV TBFDEQ
 ILTBOFKD PQOBPP IBSBIP
 FJMOLSFKD
JLLA
 >KA FK@OB>PFKD JLQLO @LLOAFK>QFLK
 >P TBII >P > KRJ?BO LC ?BKBCFQP OBI>QBA QL @LDKFQFLK >KA JBJLOV
CLOJ>QFLK�

Cognitive Function of Sleep
!KLQEBO QEBLOV OBD>OAFKD TEV TB PIBBM FKSLISBP PIBBMsP FJMLOQ>K@B CLO @LDKFQFSB CRK@QFLK >KA JBJLOV
CLOJ>QFLK 	2>QQBK?LOD
 ,BPHR
 ->OQFKBW�'LKW>IBW
 � ,FJ>
 ����
� )KABBA
 TB HKLT PIBBM ABMOFS>QFLK
OBPRIQP FK AFPORMQFLKP FK @LDKFQFLK >KA JBJLOV ABCF@FQP 	"OLTK
 ����

 IB>AFKD QL FJM>FOJBKQP FK LRO
>?FIFQFBP QL J>FKQ>FK >QQBKQFLK
 J>HB AB@FPFLKP
 >KA OB@>II ILKD�QBOJ JBJLOFBP� -LOBLSBO
 QEBPB
FJM>FOJBKQP ?B@LJB JLOB PBSBOB >P QEB >JLRKQ LC PIBBM ABMOFS>QFLK FK@OB>PBP 	!IELI> � 0LIL�+>KQLI>

����
� &ROQEBOJLOB
 PILT�T>SB PIBBM >CQBO IB>OKFKD > KBT Q>PH @>K FJMOLSB OBPRIQ>KQ MBOCLOJ>K@B LK QE>Q
Q>PH 	(R?BO
 'EFI>OAF
 ->PPFJFKF
 � 4LKLKF
 ����
 >KA PBBJP BPPBKQF>I CLO BCCB@QFSB JBJLOV CLOJ>QFLK
	3QF@HDLIA
 ����
� 5KABOPQ>KAFKD QEB FJM>@Q LC PIBBM LK @LDKFQFSB CRK@QFLK PELRIA EBIM VLR RKABOPQ>KA
QE>Q�@O>JJFKD�>II�KFDEQ�CLO�>�QBPQ�J>V�?B�KLQ�BCCB@QFSB�>KA�@>K�BSBK�MOLSB�@LRKQBOMOLAR@QFSB�

7>Q@E�QEFP�?OFBC video (http://openstaxcollege.org/l/sleepdeprived) ABP@OF?FKD
PIBBM�ABMOFS>QFLK�FK�@LIIBDB�PQRABKQP�

(BOBhP�>KLQEBO�?OFBC video (http://openstaxcollege.org/l/sleeptips) ABP@OF?FKD
PIBBM�QFMP�CLO�@LIIBDB�PQRABKQP�

3IBBM E>P >IPL ?BBK >PPL@F>QBA TFQE LQEBO @LDKFQFSB ?BKBCFQP� 2BPB>O@E FKAF@>QBP QE>Q FK@IRABA >JLKD
QEBPB MLPPF?IB ?BKBCFQP >OB FK@OB>PBA @>M>@FQFBP CLO @OB>QFSB QEFKHFKD 	#>F
 -BAKF@H
 (>OOFPLK
 +>K>AV

� -BAKF@H
 ����� 7>DKBO
 '>FP
 (>FABO
 6BOIBDBO
 � "LOK
 ����

 I>KDR>DB IB>OKFKD 	&BKK
 .RP?>RJ
 �
->ODLIF>PE
 ����� 'hJBW
 "LLQWFK
 � .>ABI
 ����

 >KA FKCBOBKQF>I GRADJBKQP 	%IIBK?LDBK
 (R
 0>VKB

4FQLKB
 � 7>IHBO
 ����
� )Q FP MLPPF?IB QE>Q BSBK QEB MOL@BPPFKD LC BJLQFLK>I FKCLOJ>QFLK FP FKCIRBK@BA ?V
@BOQ>FK�>PMB@QP�LC�PIBBM�	7>IHBO
�����
�

7>Q@E�QEFP�?OFBC video (http://openstaxcollege.org/l/sleepmemory) ABP@OF?FKD�QEB
OBI>QFLKPEFM�?BQTBBK�PIBBM�>KA�JBJLOV�

4.3 Stages of Sleep

Learning Objectives

"V�QEB�BKA�LC�QEFP�PB@QFLK
�VLR�TFII�?B�>?IB�QL�
k $FCCBOBKQF>QB�?BQTBBK�2%-�>KA�KLK�2%-�PIBBM
k $BP@OF?B�QEB�AFCCBOBK@BP�?BQTBBK�QEB�CLRO�PQ>DBP�LC�KLK�2%-�PIBBM
k 5KABOPQ>KA�QEB�OLIB�QE>Q�2%-�>KA�KLK�2%-�PIBBM�MI>V�FK�IB>OKFKD�>KA�JBJLOV
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3IBBM FP KLQ > RKFCLOJ PQ>QB LC ?BFKD� )KPQB>A
 PIBBM FP @LJMLPBA LC PBSBO>I AFCCBOBKQ PQ>DBP QE>Q @>K
?B AFCCBOBKQF>QBA COLJ LKB >KLQEBO ?V QEB M>QQBOKP LC ?O>FK T>SB >@QFSFQV QE>Q L@@RO AROFKD B>@E PQ>DB�
4EBPB @E>KDBP FK ?O>FK T>SB >@QFSFQV @>K ?B SFPR>IFWBA RPFKD %%' >KA >OB AFPQFKDRFPEBA COLJ LKB
>KLQEBO ?V ?LQE QEB COBNRBK@V >KA >JMIFQRAB LC ?O>FK T>SBP 	Figure 4.8
� 3IBBM @>K ?B AFSFABA FKQL
QTL AFCCBOBKQ DBKBO>I ME>PBP� 2%- PIBBM >KA KLK�2%- 	.2%-
 PIBBM� Rapid eye movement (REM)
PIBBM FP @E>O>@QBOFWBA ?V A>OQFKD JLSBJBKQP LC QEB BVBP RKABO @ILPBA BVBIFAP� "O>FK T>SBP AROFKD 2%-
PIBBM >MMB>O SBOV PFJFI>O QL ?O>FK T>SBP AROFKD T>HBCRIKBPP� )K @LKQO>PQ
 non-REM (NREM) PIBBM FP
PR?AFSFABA FKQL CLRO PQ>DBP AFPQFKDRFPEBA COLJ B>@E LQEBO >KA COLJ T>HBCRIKBPP ?V @E>O>@QBOFPQF@ M>QQBOKP
LC ?O>FK T>SBP� 4EB CFOPQ CLRO PQ>DBP LC PIBBM >OB .2%- PIBBM
 TEFIB QEB CFCQE >KA CFK>I PQ>DB LC PIBBM FP 2%-
PIBBM� )K QEFP PB@QFLK
 TB TFII AFP@RPP B>@E LC QEBPB PQ>DBP LC PIBBM >KA QEBFO >PPL@F>QBA M>QQBOKP LC ?O>FK
T>SB�>@QFSFQV�

Figure 4.8 "O>FKT>SB�>@QFSFQV�@E>KDBP�AO>J>QF@>IIV�>@OLPP�QEB�AFCCBOBKQ�PQ>DBP�LC�PIBBM���@OBAFQ��PIBBMFKD��
JLAFCF@>QFLK�LC�TLOH�?V�2V>K�6>>OPF	

NREM STAGES OF SLEEP
4EB CFOPQ PQ>DB LC .2%- PIBBM FP HKLTK >P PQ>DB � PIBBM� Stage 1 sleep FP > QO>KPFQFLK>I ME>PB QE>Q L@@ROP
?BQTBBK T>HBCRIKBPP >KA PIBBM
 QEB MBOFLA AROFKD TEF@E TB AOFCQ LCC QL PIBBM� $ROFKD QEFP QFJB
 QEBOB FP
> PILTALTK FK ?LQE QEB O>QBP LC OBPMFO>QFLK >KA EB>OQ?B>Q� )K >AAFQFLK
 PQ>DB � PIBBM FKSLISBP > J>OHBA
AB@OB>PB�FK�?LQE�LSBO>II�JRP@IB�QBKPFLK�>KA�@LOB�?LAV�QBJMBO>QROB�

)K QBOJP LC ?O>FK T>SB >@QFSFQV
 PQ>DB � PIBBM FP >PPL@F>QBA TFQE ?LQE >IME> >KA QEBQ> T>SBP� 4EB B>OIV
MLOQFLK LC PQ>DB � PIBBM MOLAR@BP alpha waves
 TEF@E >OB OBI>QFSBIV ILT COBNRBK@V 	�n��(W

 EFDE
>JMIFQRAB M>QQBOKP LC BIB@QOF@>I >@QFSFQV 	T>SBP
 QE>Q ?B@LJB PVK@EOLKFWBA 	Figure 4.9
� 4EFP M>QQBOK LC
?O>FK T>SB >@QFSFQV OBPBJ?IBP QE>Q LC PLJBLKB TEL FP SBOV OBI>UBA
 VBQ >T>HB� !P >K FKAFSFAR>I @LKQFKRBP
QEOLRDE PQ>DB � PIBBM
 QEBOB FP >K FK@OB>PB FK QEBQ> T>SB >@QFSFQV� Theta waves >OB BSBK ILTBO COBNRBK@V
	�n� (W

 EFDEBO >JMIFQRAB ?O>FK T>SBP QE>K >IME> T>SBP� )Q FP OBI>QFSBIV B>PV QL T>HB PLJBLKB COLJ PQ>DB
��PIBBM��FK�C>@Q
�MBLMIB�LCQBK�OBMLOQ�QE>Q�QEBV�E>SB�KLQ�?BBK�>PIBBM�FC�QEBV�>OB�>TLHBK�AROFKD�PQ>DB���PIBBM�
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Figure 4.9 "O>FKT>SB�>@QFSFQV�@E>KDBP�AO>J>QF@>IIV�>@OLPP�QEB�AFCCBOBKQ�PQ>DBP�LC�PIBBM�

!P TB JLSB FKQL stage 2 sleep
 QEB ?LAV DLBP FKQL > PQ>QB LC ABBM OBI>U>QFLK� 4EBQ> T>SBP PQFII ALJFK>QB
QEB >@QFSFQV LC QEB ?O>FK
 ?RQ QEBV >OB FKQBOORMQBA ?V ?OFBC ?ROPQP LC >@QFSFQV HKLTK >P PIBBM PMFKAIBP
	Figure 4.10
� ! sleep spindle FP > O>MFA ?ROPQ LC EFDEBO COBNRBK@V ?O>FK T>SBP QE>Q J>V ?B FJMLOQ>KQ CLO
IB>OKFKD >KA JBJLOV 	&LDBI � 3JFQE
 ����� 0LB
 7>IPE
 � "GLOKBPP
 ����
� )K >AAFQFLK
 QEB >MMB>O>K@B LC
+�@LJMIBUBP FP LCQBK >PPL@F>QBA TFQE PQ>DB � PIBBM� ! K-complex FP > SBOV EFDE >JMIFQRAB M>QQBOK LC ?O>FK
>@QFSFQV QE>Q J>V FK PLJB @>PBP L@@RO FK OBPMLKPB QL BKSFOLKJBKQ>I PQFJRIF� 4ERP
 +�@LJMIBUBP JFDEQ PBOSB
>P > ?OFADB QL EFDEBO IBSBIP LC >OLRP>I FK OBPMLKPB QL TE>Q FP DLFKD LK FK LRO BKSFOLKJBKQP 	(>I[PW
 �����
3QBOF>AB���!JWF@>
�����
�

Figure 4.10 3Q>DB���PIBBM�FP�@E>O>@QBOFWBA�?V�QEB�>MMB>O>K@B�LC�?LQE�PIBBM�PMFKAIBP�>KA�+
@LJMIBUBP�

Stage 3 >KA stage 4 LC PIBBM >OB LCQBK OBCBOOBA QL >P ABBM PIBBM LO PILT�T>SB PIBBM ?B@>RPB QEBPB PQ>DBP
>OB @E>O>@QBOFWBA ?V ILT COBNRBK@V 	RM QL � (W

 EFDE >JMIFQRAB delta waves 	Figure 4.11
� $ROFKD QEFP
QFJB
 >K FKAFSFAR>IsP EB>OQ O>QB >KA OBPMFO>QFLK PILT AO>J>QF@>IIV� )Q FP JR@E JLOB AFCCF@RIQ QL >T>HBK

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP
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PLJBLKB COLJ PIBBM AROFKD PQ>DB � >KA PQ>DB � QE>K AROFKD B>OIFBO PQ>DBP� )KQBOBPQFKDIV
 FKAFSFAR>IP TEL
E>SB FK@OB>PBA IBSBIP LC >IME> ?O>FK T>SB >@QFSFQV 	JLOB LCQBK >PPL@F>QBA TFQE T>HBCRIKBPP >KA QO>KPFQFLK
FKQL PQ>DB � PIBBM
 AROFKD PQ>DB � >KA PQ>DB � LCQBK OBMLOQ QE>Q QEBV AL KLQ CBBI OBCOBPEBA RMLK T>HFKD

OBD>OAIBPP�LC�ELT�ILKD�QEBV�PIBMQ�	3QLKB
�4>VILO
�-@#O>B
�+>IPBH>O
���,F@EPQBFK
�����
�

Figure 4.11 �>	�$BIQ>�T>SBP��TEF@E�>OB�ILT�COBNRBK@V�>KA�EFDE�>JMIFQRAB��@E>O>@QBOFWB��?	�PILT
T>SB�PQ>DB���>KA
PQ>DB���PIBBM�

REM SLEEP
!P JBKQFLKBA B>OIFBO
 2%- PIBBM FP J>OHBA ?V O>MFA JLSBJBKQP LC QEB BVBP� 4EB ?O>FK T>SBP >PPL@F>QBA
TFQE QEFP PQ>DB LC PIBBM >OB SBOV PFJFI>O QL QELPB L?PBOSBA TEBK > MBOPLK FP >T>HB
 >P PELTK FK Figure
4.12
 >KA QEFP FP QEB MBOFLA LC PIBBM FK TEF@E AOB>JFKD L@@ROP� )Q FP >IPL >PPL@F>QBA TFQE M>O>IVPFP LC JRP@IB
PVPQBJP FK QEB ?LAV TFQE QEB BU@BMQFLK LC QELPB QE>Q J>HB @FO@RI>QFLK >KA OBPMFO>QFLK MLPPF?IB� 4EBOBCLOB

KL JLSBJBKQ LC SLIRKQ>OV JRP@IBP L@@ROP AROFKD 2%- PIBBM FK > KLOJ>I FKAFSFAR>I� 2%- PIBBM FP LCQBK
OBCBOOBA QL >P M>O>ALUF@>I PIBBM ?B@>RPB LC QEFP @LJ?FK>QFLK LC EFDE ?O>FK >@QFSFQV >KA I>@H LC JRP@IB QLKB�
,FHB .2%- PIBBM
 2%- E>P ?BBK FJMIF@>QBA FK S>OFLRP >PMB@QP LC IB>OKFKD >KA JBJLOV 	7>DKBO
 '>FP

� "LOK
 ����

 >IQELRDE QEBOB FP AFP>DOBBJBKQ TFQEFK QEB P@FBKQFCF@ @LJJRKFQV >?LRQ ELT FJMLOQ>KQ ?LQE
.2%-�>KA�2%-�PIBBM�>OB�CLO�KLOJ>I�IB>OKFKD�>KA�JBJLOV�	3FBDBI
�����
�

Figure 4.12 �>	�!�MBOFLA�LC�O>MFA�BVB�JLSBJBKQ�FP�J>OHBA�?V�QEB�PELOQ�OBA�IFKB�PBDJBKQ��4EB�?O>FK�T>SBP
>PPL@F>QBA�TFQE�2%-�PIBBM��LRQIFKBA�FK�QEB�OBA�?LU�FK��>	��ILLH�SBOV�PFJFI>O�QL�QELPB�PBBK��?	�AROFKD�T>HBCRIKBPP�
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)C MBLMIB >OB ABMOFSBA LC 2%- PIBBM >KA QEBK >IILTBA QL PIBBM TFQELRQ AFPQRO?>K@B
 QEBV TFII PMBKA JLOB
QFJB FK 2%- PIBBM FK TE>Q TLRIA >MMB>O QL ?B >K BCCLOQ QL OB@LRM QEB ILPQ QFJB FK 2%-� 4EFP FP HKLTK >P
QEB 2%- OB?LRKA
 >KA FQ PRDDBPQP QE>Q 2%- PIBBM FP >IPL ELJBLPQ>QF@>IIV OBDRI>QBA� !PFAB COLJ QEB OLIB
QE>Q 2%- PIBBM J>V MI>V FK MOL@BPPBP OBI>QBA QL IB>OKFKD >KA JBJLOV
 2%- PIBBM J>V >IPL ?B FKSLISBA FK
BJLQFLK>I MOL@BPPFKD >KA OBDRI>QFLK� )K PR@E FKPQ>K@BP
 2%- OB?LRKA J>V >@QR>IIV OBMOBPBKQ >K >A>MQFSB
OBPMLKPB QL PQOBPP FK KLKABMOBPPBA FKAFSFAR>IP ?V PRMMOBPPFKD QEB BJLQFLK>I P>IFBK@B LC >SBOPFSB BSBKQP
QE>Q�L@@ROOBA�FK�T>HBCRIKBPP�	3R@EB@HF
�4F?>
���->@E>AL
�����
�

7EFIB PIBBM ABMOFS>QFLK FK DBKBO>I FP >PPL@F>QBA TFQE > KRJ?BO LC KBD>QFSB @LKPBNRBK@BP 	"OLTK
 ����


QEB @LKPBNRBK@BP LC 2%- ABMOFS>QFLK >MMB>O QL ?B IBPP MOLCLRKA 	>P AFP@RPPBA FK 3FBDBI
 ����
� )K C>@Q

PLJB E>SB PRDDBPQBA QE>Q 2%- ABMOFS>QFLK @>K >@QR>IIV ?B ?BKBCF@F>I FK PLJB @FO@RJPQ>K@BP� &LO FKPQ>K@B

2%- PIBBM ABMOFS>QFLK E>P ?BBK ABJLKPQO>QBA QL FJMOLSB PVJMQLJP LC MBLMIB PRCCBOFKD COLJ J>GLO
ABMOBPPFLK
 >KA J>KV BCCB@QFSB >KQFABMOBPP>KQ JBAF@>QFLKP PRMMOBPP 2%- PIBBM 	2FBJ>KK
 "BODBO
 �
6LIABOELIWBO
�������6LDBI
�����
�

)Q PELRIA ?B MLFKQBA LRQ QE>Q PLJB OBSFBTP LC QEB IFQBO>QROB @E>IIBKDB QEFP CFKAFKD
 PRDDBPQFKD QE>Q PIBBM
ABMOFS>QFLK QE>Q FP KLQ IFJFQBA QL 2%- PIBBM FP GRPQ >P BCCB@QFSB LO JLOB BCCB@QFSB >Q >IIBSF>QFKD ABMOBPPFSB
PVJMQLJP >JLKD PLJB M>QFBKQP PRCCBOFKD COLJ ABMOBPPFLK� )K BFQEBO @>PB
 TEV PIBBM ABMOFS>QFLK FJMOLSBP
QEB JLLA LC PLJB M>QFBKQP FP KLQ BKQFOBIV RKABOPQLLA 	'FBAHB � 3@ET^OWIBO
 ����
� 2B@BKQIV
 ELTBSBO

PLJB E>SB PRDDBPQBA QE>Q PIBBM ABMOFS>QFLK JFDEQ @E>KDB BJLQFLK>I MOL@BPPFKD PL QE>Q S>OFLRP PQFJRIF >OB
JLOB IFHBIV QL ?B MBO@BFSBA >P MLPFQFSB FK K>QROB 	'RG>O
 9LL
 (R
 � 7>IHBO
 ����
� 4EB EVMKLDO>J ?BILT
	Figure 4.13
�PELTP�>�MBOPLKsP�M>PP>DB�QEOLRDE�QEB�PQ>DBP�LC�PIBBM�

Figure 4.13 !�EVMKLDO>J�FP�>�AF>DO>J�LC�QEB�PQ>DBP�LC�PIBBM�>P�QEBV�L@@RO�AROFKD�>�MBOFLA�LC�PIBBM��4EFP
EVMKLDO>J�FIIRPQO>QBP�ELT�>K�FKAFSFAR>I�JLSBP�QEOLRDE�QEB�S>OFLRP�PQ>DBP�LC�PIBBM�

6FBT�QEFP video (http://openstaxcollege.org/l/sleepstages) QE>Q�ABP@OF?BP�QEB
S>OFLRP�PQ>DBP�LC�PIBBM�

LINK TO LEARNING
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Dreams
4EB JB>KFKD LC AOB>JP S>OFBP >@OLPP AFCCBOBKQ @RIQROBP >KA MBOFLAP LC QFJB� "V QEB I>QB ��QE @BKQROV

'BOJ>K MPV@EF>QOFPQ 3FDJRKA &OBRA E>A ?B@LJB @LKSFK@BA QE>Q AOB>JP OBMOBPBKQBA >K LMMLOQRKFQV QL
D>FK >@@BPP QL QEB RK@LKP@FLRP� "V >K>IVWFKD AOB>JP
 &OBRA QELRDEQ MBLMIB @LRIA FK@OB>PB PBIC�>T>OBKBPP
>KA D>FK S>IR>?IB FKPFDEQ QL EBIM QEBJ AB>I TFQE QEB MOL?IBJP QEBV C>@BA FK QEBFO IFSBP� &OBRA J>AB
AFPQFK@QFLKP ?BQTBBK QEB J>KFCBPQ @LKQBKQ >KA QEB I>QBKQ @LKQBKQ LC AOB>JP� Manifest content FP QEB >@QR>I
@LKQBKQ
 LO PQLOVIFKB
 LC > AOB>J� Latent content
 LK QEB LQEBO E>KA
 OBCBOP QL QEB EFAABK JB>KFKD LC >
AOB>J� &LO FKPQ>K@B
 FC > TLJ>K AOB>JP >?LRQ ?BFKD @E>PBA ?V > PK>HB
 &OBRA JFDEQ E>SB >ODRBA QE>Q QEFP
OBMOBPBKQP�QEB�TLJ>KsP�CB>O�LC�PBUR>I�FKQFJ>@V
�TFQE�QEB�PK>HB�PBOSFKD�>P�>�PVJ?LI�LC�>�J>KsP�MBKFP�

&OBRA T>P KLQ QEB LKIV QEBLOFPQ QL CL@RP LK QEB @LKQBKQ LC AOB>JP� 4EB ��QE @BKQROV 3TFPP MPV@EF>QOFPQ #>OI
*RKD ?BIFBSBA QE>Q AOB>JP >IILTBA RP QL Q>M FKQL QEB @LIIB@QFSB RK@LKP@FLRP� 4EB collective unconscious

>P ABP@OF?BA ?V *RKD
 FP > QEBLOBQF@>I OBMLPFQLOV LC FKCLOJ>QFLK EB ?BIFBSBA QL ?B PE>OBA ?V BSBOVLKB�
!@@LOAFKD QL *RKD
 @BOQ>FK PVJ?LIP FK AOB>JP OBCIB@QBA RKFSBOP>I >O@EBQVMBP TFQE JB>KFKDP QE>Q >OB
PFJFI>O�CLO�>II�MBLMIB�OBD>OAIBPP�LC�@RIQROB�LO�IL@>QFLK�

4EB PIBBM >KA AOB>JFKD OBPB>O@EBO 2LP>IFKA #>OQTOFDEQ
 ELTBSBO
 ?BIFBSBP QE>Q AOB>JP PFJMIV OBCIB@Q IFCB
BSBKQP QE>Q >OB FJMLOQ>KQ QL QEB AOB>JBO� 5KIFHB &OBRA >KA *RKD
 #>OQTOFDEQsP FAB>P >?LRQ AOB>JFKD E>SB
CLRKA BJMFOF@>I PRMMLOQ� &LO BU>JMIB
 PEB >KA EBO @LIIB>DRBP MR?IFPEBA > PQRAV FK TEF@E TLJBK DLFKD
QEOLRDE AFSLO@B TBOB >PHBA PBSBO>I QFJBP LSBO > CFSB JLKQE MBOFLA QL OBMLOQ QEB ABDOBB QL TEF@E QEBFO
CLOJBO PMLRPBP TBOB LK QEBFO JFKAP� 4EBPB P>JB TLJBK TBOB >T>HBKBA AROFKD 2%- PIBBM FK LOABO QL
MOLSFAB > ABQ>FIBA >@@LRKQ LC QEBFO AOB>J @LKQBKQ� 4EBOB T>P > PFDKFCF@>KQ MLPFQFSB @LOOBI>QFLK ?BQTBBK QEB
ABDOBB QL TEF@E TLJBK QELRDEQ >?LRQ QEBFO CLOJBO PMLRPBP AROFKD T>HFKD ELROP >KA QEB KRJ?BO LC QFJBP
QEBFO CLOJBO PMLRPBP >MMB>OBA >P @E>O>@QBOP FK QEBFO AOB>JP 	#>OQTOFDEQ
 !D>ODRK
 +FOH?V
 � &OFBAJ>K

����
� 2B@BKQ OBPB>O@E 	(LOFH>T>
 4>J>HF
 -FV>T>HF
 � +>JFQ>KF
 ����
 E>P RK@LSBOBA KBT QB@EKFNRBP
?V TEF@E OBPB>O@EBOP J>V BCCB@QFSBIV ABQB@Q >KA @I>PPFCV QEB SFPR>I FJ>DBP QE>Q L@@RO AROFKD AOB>JFKD ?V
RPFKD C-2) CLO KBRO>I JB>PROBJBKQ LC ?O>FK >@QFSFQV M>QQBOKP
 LMBKFKD QEB T>V CLO >AAFQFLK>I OBPB>O@E FK
QEFP�>OB>�

2B@BKQIV
 KBROLP@FBKQFPQP E>SB >IPL ?B@LJB FKQBOBPQBA FK RKABOPQ>KAFKD TEV TB AOB>J� &LO BU>JMIB

(L?PLK 	����
 PRDDBPQP QE>Q AOB>JFKD J>V OBMOBPBKQ > PQ>QB LC MOLQL@LKP@FLRPKBPP� )K LQEBO TLOAP

AOB>JFKD FKSLISBP @LKPQOR@QFKD > SFOQR>I OB>IFQV FK LRO EB>AP QE>Q TB JFDEQ RPB QL EBIM RP AROFKD
T>HBCRIKBPP� !JLKD > S>OFBQV LC KBROL?FLILDF@>I BSFABK@B
 *LEK (L?PLK @FQBP OBPB>O@E LK IR@FA AOB>JP
>P >K LMMLOQRKFQV QL ?BQQBO RKABOPQ>KA AOB>JFKD FK DBKBO>I� Lucid dreams >OB AOB>JP FK TEF@E @BOQ>FK
>PMB@QP LC T>HBCRIKBPP >OB J>FKQ>FKBA AROFKD > AOB>J PQ>QB� )K > IR@FA AOB>J
 > MBOPLK ?B@LJBP >T>OB LC
QEB�C>@Q�QE>Q�QEBV�>OB�AOB>JFKD
�>KA�>P�PR@E
�QEBV�@>K�@LKQOLI�QEB�AOB>JsP�@LKQBKQ�	,>"BODB
�����
�

4.4 Sleep Problems and Disorders

Learning Objectives

"V�QEB�BKA�LC�QEFP�PB@QFLK
�VLR�TFII�?B�>?IB�QL�
k $BP@OF?B�QEB�PVJMQLJP�>KA�QOB>QJBKQP�LC�FKPLJKF>
k 2B@LDKFWB�QEB�PVJMQLJP�LC�PBSBO>I�M>O>PLJKF>P
k $BP@OF?B�QEB�PVJMQLJP�>KA�QOB>QJBKQP�CLO�PIBBM�>MKB>
k 2B@LDKFWB�OFPH�C>@QLOP�>PPL@F>QBA�TFQE�PRAABK�FKC>KQ�AB>QE�PVKAOLJB�	3)$3
�>KA�PQBMP�QL

MOBSBKQ�FQ
k $BP@OF?B�QEB�PVJMQLJP�>KA�QOB>QJBKQP�CLO�K>O@LIBMPV

->KV MBLMIB BUMBOFBK@B AFPQRO?>K@BP FK QEBFO PIBBM >Q PLJB MLFKQ FK QEBFO IFSBP� $BMBKAFKD LK QEB
MLMRI>QFLK >KA PIBBM AFPLOABO ?BFKD PQRAFBA
 ?BQTBBK ��� >KA ��� LC QEB MLMRI>QFLK PRCCBOP COLJ > PIBBM

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



AFPLOABO >Q PLJB MLFKQ FK QEBFO IFSBP 	"FUIBO
 +>IBP
 3LIA>QLP
 +>BIP
 � (B>IBV
 ����� (LPP>FK � 3E>MFOL

����� /E>VLK
 ����
 ����� /E>VLK � 2LQE
 ����
� 4EFP PB@QFLK TFII ABP@OF?B PBSBO>I PIBBM AFPLOABOP >P TBII
>P�PLJB�LC�QEBFO�QOB>QJBKQ�LMQFLKP�

INSOMNIA
)KPLJKF>
 > @LKPFPQBKQ AFCCF@RIQV FK C>IIFKD LO PQ>VFKD >PIBBM
 FP QEB JLPQ @LJJLK LC QEB PIBBM AFPLOABOP�
)KAFSFAR>IP TFQE FKPLJKF> LCQBK BUMBOFBK@B ILKD ABI>VP ?BQTBBK QEB QFJBP QE>Q QEBV DL QL ?BA >KA >@QR>IIV
C>II >PIBBM� )K >AAFQFLK
 QEBPB FKAFSFAR>IP J>V T>HB RM PBSBO>I QFJBP AROFKD QEB KFDEQ LKIV QL CFKA QE>Q
QEBV E>SB AFCCF@RIQV DBQQFKD ?>@H QL PIBBM� !P JBKQFLKBA B>OIFBO
 LKB LC QEB @OFQBOF> CLO FKPLJKF> FKSLISBP
BUMBOFBK@FKD�QEBPB�PVJMQLJP�CLO�>Q�IB>PQ�QEOBB�KFDEQP�>�TBBH�CLO�>Q�IB>PQ�LKB�JLKQEsP�QFJB�	2LQE
�����
�

)Q FP KLQ RK@LJJLK CLO MBLMIB PRCCBOFKD COLJ FKPLJKF> QL BUMBOFBK@B FK@OB>PBA IBSBIP LC >KUFBQV >?LRQ
QEBFO FK>?FIFQV QL C>II >PIBBM� 4EFP ?B@LJBP > PBIC�MBOMBQR>QFKD @V@IB ?B@>RPB FK@OB>PBA >KUFBQV IB>AP QL
FK@OB>PBA >OLRP>I
 >KA EFDEBO IBSBIP LC >OLRP>I J>HB QEB MOLPMB@Q LC C>IIFKD >PIBBM BSBK JLOB RKIFHBIV�
#EOLKF@ FKPLJKF> FP >IJLPQ >IT>VP >PPL@F>QBA TFQE CBBIFKD LSBOQFOBA >KA J>V ?B >PPL@F>QBA TFQE
PVJMQLJP�LC�ABMOBPPFLK�

4EBOB J>V ?B J>KV C>@QLOP QE>Q @LKQOF?RQB QL FKPLJKF>
 FK@IRAFKD >DB
 AORD RPB
 BUBO@FPB
 JBKQ>I PQ>QRP

>KA ?BAQFJB OLRQFKBP� .LQ PROMOFPFKDIV
 FKPLJKF> QOB>QJBKQ J>V Q>HB LKB LC PBSBO>I AFCCBOBKQ >MMOL>@EBP�
0BLMIB TEL PRCCBO COLJ FKPLJKF> JFDEQ IFJFQ QEBFO RPB LC PQFJRI>KQ AORDP 	PR@E >P @>CCBFKB
 LO FK@OB>PB
QEBFO >JLRKQ LC MEVPF@>I BUBO@FPB AROFKD QEB A>V� 3LJB MBLMIB JFDEQ QROK QL LSBO�QEB�@LRKQBO 	/4#
 LO
MOBP@OF?BA PIBBM JBAF@>QFLKP QL EBIM QEBJ PIBBM
 ?RQ QEFP PELRIA ?B ALKB PM>OFKDIV ?B@>RPB J>KV PIBBM
JBAF@>QFLKP OBPRIQ FK ABMBKABK@B >KA >IQBO QEB K>QROB LC QEB PIBBM @V@IB
 >KA QEBV @>K FK@OB>PB FKPLJKF>
LSBO QFJB� 4ELPB TEL @LKQFKRB QL E>SB FKPLJKF>
 M>OQF@RI>OIV FC FQ >CCB@QP QEBFO NR>IFQV LC IFCB
 PELRIA PBBH
MOLCBPPFLK>I�QOB>QJBKQ�

3LJB CLOJP LC MPV@ELQEBO>MV
 PR@E >P @LDKFQFSB�?BE>SFLO>I QEBO>MV
 @>K EBIM PRCCBOBOP LC FKPLJKF>�
Cognitive-behavioral therapy FP > QVMB LC MPV@ELQEBO>MV QE>Q CL@RPBP LK @LDKFQFSB MOL@BPPBP >KA MOL?IBJ
?BE>SFLOP� 4EB QOB>QJBKQ LC FKPLJKF> IFHBIV TLRIA FK@IRAB PQOBPP J>K>DBJBKQ QB@EKFNRBP >KA @E>KDBP
FK MOL?IBJ>QF@ ?BE>SFLOP QE>Q @LRIA @LKQOF?RQB QL FKPLJKF> 	B�D�
 PMBKAFKD JLOB T>HFKD QFJB FK ?BA
�
#LDKFQFSB�?BE>SFLO>I QEBO>MV E>P ?BBK ABJLKPQO>QBA QL ?B NRFQB BCCB@QFSB FK QOB>QFKD FKPLJKF> 	3>S>OA

3FJ>OA
�)SBOP
���-LOFK
�������7FIIF>JP
�2LQE
�6>QQE>RBO
���-@#O>B
�����
�

PARASOMNIAS
! parasomnia FP LKB LC > DOLRM LC PIBBM AFPLOABOP FK TEF@E RKT>KQBA
 AFPORMQFSB JLQLO >@QFSFQV >KA�
LO BUMBOFBK@BP AROFKD PIBBM MI>V > OLIB� 0>O>PLJKF>P @>K L@@RO FK BFQEBO 2%- LO .2%- ME>PBP LC PIBBM�
3IBBMT>IHFKD
 OBPQIBPP IBD PVKAOLJB
 >KA KFDEQ QBOOLOP >OB >II BU>JMIBP LC M>O>PLJKF>P 	->ELT>IA �
3@EBK@H
�����
�

Sleepwalking
)K sleepwalking
 LO PLJK>J?RIFPJ
 QEB PIBBMBO BKD>DBP FK OBI>QFSBIV @LJMIBU ?BE>SFLOP O>KDFKD COLJ
T>KABOFKD >?LRQ QL AOFSFKD >K >RQLJL?FIB� $ROFKD MBOFLAP LC PIBBMT>IHFKD
 PIBBMBOP LCQBK E>SB QEBFO BVBP
LMBK
 ?RQ QEBV >OB KLQ OBPMLKPFSB QL >QQBJMQP QL @LJJRKF@>QB TFQE QEBJ� 3IBBMT>IHFKD JLPQ LCQBK L@@ROP
AROFKD PILT�T>SB PIBBM
 ?RQ FQ @>K L@@RO >Q >KV QFJB AROFKD > PIBBM MBOFLA FK PLJB >CCB@QBA FKAFSFAR>IP
	->ELT>IA���3@EBK@H
�����
�

(FPQLOF@>IIV
 PLJK>J?RIFPJ E>P ?BBK QOB>QBA TFQE > S>OFBQV LC ME>OJ>@LQEBO>MFBP O>KDFKD COLJ
?BKWLAF>WBMFKBP QL >KQFABMOBPP>KQP� (LTBSBO
 QEB PR@@BPP O>QB LC PR@E QOB>QJBKQP FP NRBPQFLK>?IB�
'RFIIBJFK>RIQ BQ >I� 	����
 CLRKA QE>Q PIBBMT>IHFKD T>P KLQ >IIBSF>QBA TFQE QEB RPB LC ?BKWLAF>WBMFKBP�
(LTBSBO
 >II LC QEBFO PLJK>J?RIFPQF@ M>QFBKQP TEL >IPL PRCCBOBA COLJ PIBBM�OBI>QBA ?OB>QEFKD MOL?IBJP
PELTBA�>�J>OHBA�AB@OB>PB�FK�PIBBMT>IHFKD�TEBK�QEBFO�?OB>QEFKD�MOL?IBJP�TBOB�BCCB@QFSBIV�QOB>QBA�
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A Sleepwalking Defense?

/K *>KR>OV ��� ����� 3@LQQ &>I>QBO P>Q ALTK QL AFKKBO TFQE EFP TFCB >KA @EFIAOBK >KA QLIA QEBJ >?LRQ AFCCF@RIQFBP
EB T>P BUMBOFBK@FKD LK > MOLGB@Q >Q TLOH� !CQBO AFKKBO� EB MOBM>OBA PLJB J>QBOF>IP QL RPB FK IB>AFKD > @ERO@E
VLRQE DOLRM QEB CLIILTFKD JLOKFKD� >KA QEBK EB >QQBJMQBA OBM>FO QEB C>JFIVhP PTFJJFKD MLLI MRJM ?BCLOB
OBQFOFKD QL ?BA� 4EB CLIILTFKD JLOKFKD� EB >TLHB QL ?>OHFKD ALDP >KA RKC>JFIF>O SLF@BP COLJ ALTKPQ>FOP� !P
EB TBKQ QL FKSBPQFD>QB TE>Q T>P DLFKD LK� EB T>P JBQ ?V > DOLRM LC MLIF@B LCCF@BOP TEL >OOBPQBA EFJ CLO QEB
JROABO�LC�EFP�TFCB��#>OQTOFDEQ��������#..������	�

9>OJFI> &>I>QBOhP ?LAV T>P CLRKA FK QEB C>JFIVhP MLLI TFQE �� PQ>? TLRKAP� ! KBFDE?LO @>IIBA QEB MLIF@B >CQBO
TFQKBPPFKD &>I>QBO PQ>KAFKD LSBO EFP TFCBhP ?LAV ?BCLOB AO>DDFKD EBO FKQL QEB MLLI� 5MLK > PB>O@E LC QEB
MOBJFPBP� MLIF@B CLRKA ?ILLA
PQ>FKBA @ILQEBP >KA > ?ILLAV HKFCB FK QEB QORKH LC &>I>QBOhP @>O� >KA EB E>A ?ILLA
PQ>FKP�LK�EFP�KB@H�

2BJ>OH>?IV� &>I>QBO FKPFPQBA QE>Q EB E>A KL OB@LIIB@QFLK LC EROQFKD EFP TFCB FK >KV T>V� (FP @EFIAOBK >KA EFP
TFCBhP M>OBKQP >II >DOBBA QE>Q &>I>QBO E>A >K BU@BIIBKQ OBI>QFLKPEFM TFQE EFP TFCB >KA QEBV @LRIAKhQ QEFKH LC >
OB>PLK�QE>Q�TLRIA�MOLSFAB�>KV�PLOQ�LC�JLQFSB�QL�JROABO�EBO��#>OQTOFDEQ������	�

3@LQQ &>I>QBO E>A > EFPQLOV LC OBDRI>O BMFPLABP LC PIBBMT>IHFKD >P > @EFIA� >KA EB E>A BSBK ?BE>SBA SFLIBKQIV
QLT>OA EFP PFPQBO LK@B TEBK PEB QOFBA QL MOBSBKQ EFJ COLJ IB>SFKD QEBFO ELJB FK EFP M>G>J>P AROFKD >
PIBBMT>IHFKD BMFPLAB� (B PRCCBOBA COLJ KL >MM>OBKQ >K>QLJF@>I ?O>FK >KLJ>IFBP LO MPV@ELILDF@>I AFPLOABOP� )Q
>MMB>OBA QE>Q 3@LQQ &>I>QBO E>A HFIIBA EFP TFCB FK EFP PIBBM� LO >Q IB>PQ� QE>Q FP QEB ABCBKPB EB RPBA TEBK EB
T>P QOFBA CLO EFP TFCBhP JROABO �#>OQTOFDEQ� ����� #..� ����	� )K &>I>QBOhP @>PB� > GROV CLRKA EFJ DRFIQV LC CFOPQ
ABDOBB JROABO FK *RKB LC ���� �#..� ����	� ELTBSBO� QEBOB >OB LQEBO JROABO @>PBP TEBOB QEB PIBBMT>IHFKD
ABCBKPB E>P ?BBK RPBA PR@@BPPCRIIV� !P P@>OV >P FQ PLRKAP� J>KV PIBBM OBPB>O@EBOP ?BIFBSB QE>Q ELJF@FA>I
PIBBMT>IHFKD FP MLPPF?IB FK FKAFSFAR>IP PRCCBOFKD COLJ QEB QVMBP LC PIBBM AFPLOABOP ABP@OF?BA ?BILT �"OLRDEQLK
BQ�>I���������#>OQTOFDEQ��������->ELT>IA��3@EBK@H����#O>JBO�"LOKBJ>KK��������0OBPPJ>K������	�

REM Sleep Behavior Disorder (RBD)
REM sleep behavior disorder (RBD) L@@ROP TEBK QEB JRP@IB M>O>IVPFP >PPL@F>QBA TFQE QEB 2%- PIBBM
ME>PB ALBP KLQ L@@RO� )KAFSFAR>IP TEL PRCCBO COLJ 2"$ E>SB EFDE IBSBIP LC MEVPF@>I >@QFSFQV AROFKD 2%-
PIBBM
 BPMB@F>IIV AROFKD AFPQRO?FKD AOB>JP� 4EBPB ?BE>SFLOP S>OV TFABIV
 ?RQ QEBV @>K FK@IRAB HF@HFKD

MRK@EFKD
 P@O>Q@EFKD
 VBIIFKD
 >KA ?BE>SFKD IFHB >K >KFJ>I QE>Q E>P ?BBK COFDEQBKBA LO >QQ>@HBA� 0BLMIB
TEL PRCCBO COLJ QEFP AFPLOABO @>K FKGROB QEBJPBISBP LO QEBFO PIBBMFKD M>OQKBOP TEBK BKD>DFKD FK QEBPB
?BE>SFLOP� &ROQEBOJLOB
 QEBPB QVMBP LC ?BE>SFLOP RIQFJ>QBIV AFPORMQ PIBBM
 >IQELRDE >CCB@QBA FKAFSFAR>IP
E>SB�KL�JBJLOFBP�QE>Q�QEBPB�?BE>SFLOP�E>SB�L@@ROOBA�	!OKRIC
�����
�

4EFP AFPLOABO FP >PPL@F>QBA TFQE > KRJ?BO LC KBROLABDBKBO>QFSB AFPB>PBP PR@E >P 0>OHFKPLKsP AFPB>PB� )K
C>@Q
 QEFP OBI>QFLKPEFM FP PL OL?RPQ QE>Q PLJB SFBT QEB MOBPBK@B LC 2"$ >P > MLQBKQF>I >FA FK QEB AF>DKLPFP
>KA QOB>QJBKQ LC > KRJ?BO LC KBROLABDBKBO>QFSB AFPB>PBP 	&BOFKF�3QO>J?F
 ����
� #ILK>WBM>J
 >K >KQF�
>KUFBQV JBAF@>QFLK TFQE PBA>QFSB MOLMBOQFBP
 FP JLPQ LCQBK RPBA QL QOB>Q 2"$� )Q FP >AJFKFPQBOBA >ILKB LO
FK @LKGRK@QFLK TFQE ALPBP LC JBI>QLKFK 	QEB ELOJLKB PB@OBQBA ?V QEB MFKB>I DI>KA
� !P M>OQ LC QOB>QJBKQ

QEB PIBBMFKD BKSFOLKJBKQ FP LCQBK JLAFCFBA QL J>HB FQ > P>CBO MI>@B CLO QELPB PRCCBOFKD COLJ 2"$ 	:>KDFKF

#>I>KAO>�"RLK>RO>
�'OFJ>IAF
���#LOQBIIF
�����
�

Other Parasomnias
! MBOPLK TFQE restless leg syndrome E>P RK@LJCLOQ>?IB PBKP>QFLKP FK QEB IBDP AROFKD MBOFLAP LC FK>@QFSFQV
LO TEBK QOVFKD QL C>II >PIBBM� 4EFP AFP@LJCLOQ FP OBIFBSBA ?V ABIF?BO>QBIV JLSFKD QEB IBDP
 TEF@E
 KLQ
PROMOFPFKDIV
 @LKQOF?RQBP QL AFCCF@RIQV FK C>IIFKD LO PQ>VFKD >PIBBM� 2BPQIBPP IBD PVKAOLJB FP NRFQB @LJJLK
>KA E>P ?BBK >PPL@F>QBA TFQE > KRJ?BO LC LQEBO JBAF@>I AF>DKLPBP
 PR@E >P @EOLKF@ HFAKBV AFPB>PB >KA
AF>?BQBP 	->ELT>IA � 3@EBK@H
 ����
� 4EBOB >OB > S>OFBQV LC AORDP QE>Q QOB>Q OBPQIBPP IBD PVKAOLJB�
?BKWLAF>WBMFKBP
�LMF>QBP
�>KA�>KQF@LKSRIP>KQP�	2BPQIBPP�,BDP�3VKAOLJB�&LRKA>QFLK
�K�A�
�

DIG DEEPER

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



Night terrors OBPRIQ FK > PBKPB LC M>KF@ FK QEB PRCCBOBO >KA >OB LCQBK >@@LJM>KFBA ?V P@OB>JP >KA >QQBJMQP
QL BP@>MB COLJ QEB FJJBAF>QB BKSFOLKJBKQ 	->ELT>IA � 3@EBK@H
 ����
� !IQELRDE FKAFSFAR>IP PRCCBOFKD
COLJ KFDEQ QBOOLOP >MMB>O QL ?B >T>HB
 QEBV DBKBO>IIV E>SB KL JBJLOFBP LC QEB BSBKQP QE>Q L@@ROOBA
 >KA
>QQBJMQP QL @LKPLIB QEBJ >OB FKBCCB@QFSB� 4VMF@>IIV
 FKAFSFAR>IP PRCCBOFKD COLJ KFDEQ QBOOLOP TFII C>II ?>@H
>PIBBM >D>FK TFQEFK > PELOQ QFJB� .FDEQ QBOOLOP >MM>OBKQIV L@@RO AROFKD QEB .2%- ME>PB LC PIBBM 	0OLSFKF

4FKRMBO
 "FPRIIF
 � ,>D>OBPF
 ����
'BKBO>IIV
 QOB>QJBKQ CLO KFDEQ QBOOLOP FP RKKB@BPP>OV RKIBPP QEBOB FP PLJB
RKABOIVFKD�JBAF@>I�LO�MPV@ELILDF@>I�@LKAFQFLK�QE>Q�FP�@LKQOF?RQFKD�QL�QEB�KFDEQ�QBOOLOP�	->VL�#IFKF@
�K�A�
�

SLEEP APNEA
Sleep apnea FP ABCFKBA ?V BMFPLABP AROFKD TEF@E > PIBBMBOsP ?OB>QEFKD PQLMP� 4EBPB BMFPLABP @>K I>PQ ��n��
PB@LKAP LO ILKDBO >KA LCQBK >OB >PPL@F>QBA TFQE ?OFBC MBOFLAP LC >OLRP>I� 7EFIB FKAFSFAR>IP PRCCBOFKD COLJ
PIBBM >MKB> J>V KLQ ?B >T>OB LC QEBPB OBMB>QBA AFPORMQFLKP FK PIBBM
 QEBV AL BUMBOFBK@B FK@OB>PBA IBSBIP LC
C>QFDRB� ->KV FKAFSFAR>IP AF>DKLPBA TFQE PIBBM >MKB> CFOPQ PBBH QOB>QJBKQ ?B@>RPB QEBFO PIBBMFKD M>OQKBOP
FKAF@>QB QE>Q QEBV PKLOB ILRAIV >KA�LO PQLM ?OB>QEFKD CLO BUQBKABA MBOFLAP LC QFJB TEFIB PIBBMFKD 	(BKOV
� 2LPBKQE>I
 ����
� 3IBBM >MKB> FP JR@E JLOB @LJJLK FK LSBOTBFDEQ MBLMIB >KA FP LCQBK >PPL@F>QBA
TFQE ILRA PKLOFKD� 3ROMOFPFKDIV
 PIBBM >MKB> J>V BU>@BO?>QB @>OAFLS>P@RI>O AFPB>PB 	3[K@EBW�AB�I>�4LOOB

#>JMLP�2LAOFDRBW
 � ">O?b
 ����
� 7EFIB PIBBM >MKB> FP IBPP @LJJLK FK QEFK MBLMIB
 >KVLKB
 OBD>OAIBPP
LC�QEBFO�TBFDEQ
�TEL�PKLOBP�ILRAIV�LO�D>PMP�CLO�>FO�TEFIB�PIBBMFKD
�PELRIA�?B�@EB@HBA�CLO�PIBBM�>MKB>�

7EFIB MBLMIB >OB LCQBK RK>T>OB LC QEBFO PIBBM >MKB>
 QEBV >OB HBBKIV >T>OB LC PLJB LC QEB >ASBOPB
@LKPBNRBK@BP LC FKPRCCF@FBKQ PIBBM� #LKPFABO > M>QFBKQ TEL ?BIFBSBA QE>Q >P > OBPRIQ LC EFP PIBBM >MKB> EB
pE>A QEOBB @>O >@@FABKQP FK PFU TBBHP� 4EBV TBOB !,, JV C>RIQ� 4TL LC QEBJ ) AFAKsQ BSBK HKLT ) T>P
FKSLISBA FK RKQFI >CQBOT>OAPq 	(BKOV � 2LPBKQE>I
 ����
 M� ��
� )Q FP KLQ RK@LJJLK CLO MBLMIB PRCCBOFKD
COLJ RKAF>DKLPBA LO RKQOB>QBA PIBBM >MKB> QL CB>O QE>Q QEBFO @>OBBOP TFII ?B >CCB@QBA ?V QEB I>@H LC PIBBM

FIIRPQO>QBA ?V QEFP PQ>QBJBKQ COLJ >KLQEBO M>QFBKQ
 p)sJ FK > GL? TEBOB QEBOBsP > MOBJFRJ LK ?BFKD JBKQ>IIV
>IBOQ� ) T>P OB>IIV PIBBMVm >KA E>SFKD QOLR?IB @LK@BKQO>QFKDm� )Q T>P DBQQFKD QL QEB MLFKQ TEBOB FQ T>P
HFKA�LC�P@>OVq�	(BKOV���2LPBKQE>I
�����
�M����
�

4EBOB >OB QTL QVMBP LC PIBBM >MKB>� L?PQOR@QFSB PIBBM >MKB> >KA @BKQO>I PIBBM >MKB>� Obstructive sleep
apnea L@@ROP TEBK >K FKAFSFAR>IsP >FOT>V ?B@LJBP ?IL@HBA AROFKD PIBBM
 >KA >FO FP MOBSBKQBA COLJ
BKQBOFKD QEB IRKDP� )K central sleep apnea
 AFPORMQFLK FK PFDK>IP PBKQ COLJ QEB ?O>FK QE>Q OBDRI>QB ?OB>QEFKD
@>RPB�MBOFLAP�LC�FKQBOORMQBA�?OB>QEFKD�	7EFQB
�����
�

/KB LC QEB JLPQ @LJJLK QOB>QJBKQP CLO PIBBM >MKB> FKSLISBP QEB RPB LC > PMB@F>I ABSF@B AROFKD PIBBM�
! continuous positive airway pressure (CPAP) ABSF@B FK@IRABP > J>PH QE>Q CFQP LSBO QEB PIBBMBOsP KLPB
>KA JLRQE
 TEF@E FP @LKKB@QBA QL > MRJM QE>Q MRJMP >FO FKQL QEB MBOPLKsP >FOT>VP
 CLO@FKD QEBJ QL
OBJ>FK LMBK
 >P PELTK FK Figure 4.14� 3LJB KBTBO #0!0 J>PHP >OB PJ>IIBO >KA @LSBO LKIV QEB KLPB�
4EFP QOB>QJBKQ LMQFLK E>P MOLSBK QL ?B BCCB@QFSB CLO MBLMIB PRCCBOFKD COLJ JFIA QL PBSBOB @>PBP LC PIBBM
>MKB> 	-@$>FA BQ >I�
 ����
� (LTBSBO
 >IQBOK>QFSB QOB>QJBKQ LMQFLKP >OB ?BFKD BUMILOBA ?B@>RPB @LKPFPQBKQ
@LJMIF>K@B ?V RPBOP LC #0!0 ABSF@BP FP > MOL?IBJ� 2B@BKQIV
 > KBT %0!0 	BU@FQ>QLOV MLPFQFSB >FO MOBPPROB

ABSF@B�E>P�PELTK�MOLJFPB�FK�ALR?IB�?IFKA�QOF>IP�>P�LKB�PR@E�>IQBOK>QFSB�	"BOOV
�+OVDBO
���->PPFB
�����
�

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP
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Figure 4.14 �>	�!�QVMF@>I�#0!0�ABSF@B�RPBA�FK�QEB�QOB>QJBKQ�LC�PIBBM�>MKB>�FP��?	�>CCFUBA�QL�QEB�EB>A�TFQE�PQO>MP�
>KA�>�J>PH�QE>Q�@LSBOP�QEB�KLPB�>KA�JLRQE�

SIDS
)K sudden infant death syndrome (SIDS) >K FKC>KQ PQLMP ?OB>QEFKD AROFKD PIBBM >KA AFBP� )KC>KQP VLRKDBO
QE>K �� JLKQEP >MMB>O QL ?B >Q QEB EFDEBPQ OFPH CLO 3)$3
 >KA ?LVP E>SB > DOB>QBO OFPH QE>K DFOIP� ! KRJ?BO
LC OFPH C>@QLOP E>SB ?BBK >PPL@F>QBA TFQE 3)$3 FK@IRAFKD MOBJ>QROB ?FOQE
 PJLHFKD TFQEFK QEB ELJB
 >KA
EVMBOQEBOJF>� 4EBOB J>V >IPL ?B AFCCBOBK@BP FK ?LQE ?O>FK PQOR@QROB >KA CRK@QFLK FK FKC>KQP QE>Q AFB COLJ
3)$3�	"BOHLTFQW
�������->DB���$LKKBO
�������4E>@E
�����
�

4EB PR?PQ>KQF>I >JLRKQ LC OBPB>O@E LK 3)$3 E>P IBA QL > KRJ?BO LC OB@LJJBKA>QFLKP QL M>OBKQP QL MOLQB@Q
QEBFO @EFIAOBK 	Figure 4.15
� &LO LKB
 OBPB>O@E PRDDBPQP QE>Q FKC>KQP PELRIA ?B MI>@BA LK QEBFO ?>@HP TEBK
MRQ ALTK QL PIBBM
 >KA QEBFO @OF?P PELRIA KLQ @LKQ>FK >KV FQBJP TEF@E MLPB PRCCL@>QFLK QEOB>QP
 PR@E >P
?I>KHBQP
 MFIILTP LO M>AABA @OF? ?RJMBOP 	@RPEFLKP QE>Q @LSBO QEB ?>OP LC > @OF?
� )KC>KQP PELRIA KLQ E>SB
@>MP MI>@BA LK QEBFO EB>AP TEBK MRQ ALTK QL PIBBM FK LOABO QL MOBSBKQ LSBOEB>QFKD
 >KA MBLMIB FK QEB
@EFIAsP ELRPBELIA PELRIA >?PQ>FK COLJ PJLHFKD FK QEB ELJB� 2B@LJJBKA>QFLKP IFHB QEBPB E>SB EBIMBA
QL AB@OB>PB QEB KRJ?BO LC FKC>KQ AB>QEP COLJ 3)$3 FK OB@BKQ VB>OP 	-FQ@EBII
 ����� 4>PH &LO@B LK 3RAABK
)KC>KQ�$B>QE�3VKAOLJB
�����
�

Figure 4.15 4EB�3>CB�QL�3IBBM�@>JM>FDK�BAR@>QBP�QEB�MR?IF@�>?LRQ�ELT�QL�JFKFJFWB�OFPH�C>@QLOP�>PPL@F>QBA�TFQE
3)$3��4EFP�@>JM>FDK�FP�PMLKPLOBA�FK�M>OQ�?V�QEB�.>QFLK>I�)KPQFQRQB�LC�#EFIA�(B>IQE�>KA�(RJ>K�$BSBILMJBKQ�

NARCOLEPSY
5KIFHB QEB LQEBO PIBBM AFPLOABOP ABP@OF?BA FK QEFP PB@QFLK
 > MBOPLK TFQE narcolepsy @>KKLQ OBPFPQ C>IIFKD
>PIBBM >Q FKLMMLOQRKB QFJBP� 4EBPB PIBBM BMFPLABP >OB LCQBK >PPL@F>QBA TFQE cataplexy
 TEF@E FP > I>@H LC
JRP@IB QLKB LO JRP@IB TB>HKBPP
 >KA FK PLJB @>PBP FKSLISBP @LJMIBQB M>O>IVPFP LC QEB SLIRKQ>OV JRP@IBP�
4EFP FP PFJFI>O QL QEB HFKA LC M>O>IVPFP BUMBOFBK@BA ?V EB>IQEV FKAFSFAR>IP AROFKD 2%- PIBBM 	"RODBPP
� 3@>JJBII
 ����� (FPEFH>T> � 3EFJFWR
 ����� ,RMMF BQ >I�
 ����
� .>O@LIBMQF@ BMFPLABP Q>HB LK LQEBO
CB>QROBP LC 2%- PIBBM� &LO BU>JMIB
 >OLRKA LKB QEFOA LC FKAFSFAR>IP AF>DKLPBA TFQE K>O@LIBMPV BUMBOFBK@B
SFSFA
�AOB>J�IFHB�E>IIR@FK>QFLKP�AROFKD�K>O@LIBMQF@�>QQ>@HP�	#ELHOLSBOQV
�����
�

3ROMOFPFKDIV
 K>O@LIBMQF@ BMFPLABP >OB LCQBK QOFDDBOBA ?V PQ>QBP LC EBFDEQBKBA >OLRP>I LO PQOBPP� 4EB QVMF@>I
BMFPLAB @>K I>PQ COLJ > JFKRQB LO QTL QL E>IC >K ELRO� /K@B >T>HBKBA COLJ > K>O@LIBMQF@ >QQ>@H
 MBLMIB
OBMLOQ QE>Q QEBV CBBI OBCOBPEBA 	#ELHOLSBOQV
 ����
� /?SFLRPIV
 OBDRI>O K>O@LIBMQF@ BMFPLABP @LRIA FKQBOCBOB
TFQE QEB >?FIFQV QL MBOCLOJ LKBsP GL? LO @LJMIBQB P@ELLITLOH
 >KA FK PLJB PFQR>QFLKP
 K>O@LIBMPV @>K OBPRIQ

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



FK PFDKFCF@>KQ E>OJ >KA FKGROV 	B�D�
 AOFSFKD > @>O LO LMBO>QFKD J>@EFKBOV LO LQEBO MLQBKQF>IIV A>KDBOLRP
BNRFMJBKQ
�

'BKBO>IIV
 K>O@LIBMPV FP QOB>QBA RPFKD MPV@ELJLQLO PQFJRI>KQ AORDP
 PR@E >P >JMEBQ>JFKBP 	-FDKLQ

����
� 4EBPB AORDP MOLJLQB FK@OB>PBA IBSBIP LC KBRO>I >@QFSFQV� .>O@LIBMPV FP >PPL@F>QBA TFQE OBAR@BA
IBSBIP LC QEB PFDK>IFKD JLIB@RIB EVML@OBQFK FK PLJB >OB>P LC QEB ?O>FK 	$B I> (BOO[K�!OFQ> � $OR@HBO�#LIeK

����� (>K
 ����

 >KA QEB QO>AFQFLK>I PQFJRI>KQ AORDP AL KLQ E>SB AFOB@Q BCCB@QP LK QEFP PVPQBJ� 4EBOBCLOB

FQ FP NRFQB IFHBIV QE>Q KBT JBAF@>QFLKP QE>Q >OB ABSBILMBA QL QOB>Q K>O@LIBMPV TFII ?B ABPFDKBA QL Q>ODBQ QEB
EVML@OBQFK�PVPQBJ�

4EBOB FP > QOBJBKALRP >JLRKQ LC S>OF>?FIFQV >JLKD PRCCBOBOP
 ?LQE FK QBOJP LC ELT PVJMQLJP LC
K>O@LIBMPV J>KFCBPQ >KA QEB BCCB@QFSBKBPP LC @ROOBKQIV >S>FI>?IB QOB>QJBKQ LMQFLKP� 4EFP FP FIIRPQO>QBA ?V
-@#>OQVsP 	����
 @>PB PQRAV LC > ���VB>O�LIA TLJ>K TEL PLRDEQ EBIM CLO QEB BU@BPPFSB PIBBMFKBPP AROFKD
KLOJ>I T>HFKD ELROP QE>Q PEB E>A BUMBOFBK@BA CLO PBSBO>I VB>OP� 3EB FKAF@>QBA QE>Q PEB E>A C>IIBK >PIBBM
>Q FK>MMOLMOF>QB LO A>KDBOLRP QFJBP
 FK@IRAFKD TEFIB B>QFKD
 TEFIB PL@F>IFWFKD TFQE COFBKAP
 >KA TEFIB
AOFSFKD EBO @>O� $ROFKD MBOFLAP LC BJLQFLK>I >OLRP>I
 QEB TLJ>K @LJMI>FKBA QE>Q PEB CBIQ PLJB TB>HKBPP
FK QEB OFDEQ PFAB LC EBO ?LAV� !IQELRDE PEB AFA KLQ BUMBOFBK@B >KV AOB>J�IFHB E>IIR@FK>QFLKP
 PEB T>P
AF>DKLPBA TFQE K>O@LIBMPV >P > OBPRIQ LC PIBBM QBPQFKD� )K EBO @>PB
 QEB C>@Q QE>Q EBO @>Q>MIBUV T>P @LKCFKBA
QL QEB OFDEQ PFAB LC EBO ?LAV T>P NRFQB RKRPR>I� %>OIV >QQBJMQP QL QOB>Q EBO @LKAFQFLK TFQE > PQFJRI>KQ
AORD >ILKB TBOB RKPR@@BPPCRI� (LTBSBO
 TEBK > PQFJRI>KQ AORD T>P RPBA FK @LKGRK@QFLK TFQE > MLMRI>O
>KQFABMOBPP>KQ
�EBO�@LKAFQFLK�FJMOLSBA�AO>J>QF@>IIV�

4.5 Substance Use and Abuse

Learning Objectives

"V�QEB�BKA�LC�QEFP�PB@QFLK
�VLR�TFII�?B�>?IB�QL�
k $BP@OF?B�QEB�AF>DKLPQF@�@OFQBOF>�CLO�PR?PQ>K@B�RPB�AFPLOABOP
k )ABKQFCV�QEB�KBROLQO>KPJFQQBO�PVPQBJP�>CCB@QBA�?V�S>OFLRP�@>QBDLOFBP�LC�AORDP
k $BP@OF?B�ELT�AFCCBOBKQ�@>QBDLOFBP�LC�AORDP�BCCB@Q�?BE>SFLO�>KA�BUMBOFBK@B

7EFIB TB >II BUMBOFBK@B >IQBOBA PQ>QBP LC @LKP@FLRPKBPP FK QEB CLOJ LC PIBBM LK > OBDRI>O ?>PFP
 PLJB
MBLMIB RPB AORDP >KA LQEBO PR?PQ>K@BP QE>Q OBPRIQ FK >IQBOBA PQ>QBP LC @LKP@FLRPKBPP >P TBII� 4EFP PB@QFLK
TFII MOBPBKQ FKCLOJ>QFLK OBI>QFKD QL QEB RPB LC S>OFLRP MPV@EL>@QFSB AORDP >KA MOL?IBJP >PPL@F>QBA TFQE
PR@E RPB� 4EFP TFII ?B CLIILTBA ?V ?OFBC ABP@OFMQFLKP LC QEB BCCB@QP LC PLJB LC QEB JLOB TBII�HKLTK AORDP
@LJJLKIV�RPBA�QLA>V�

SUBSTANCE USE DISORDERS
4EB CFCQE BAFQFLK LC QEB Diagnostic and Statistical Manual of Mental Disorders
 Fifth Edition 	$3-��
 FP RPBA ?V
@IFKF@F>KP QL AF>DKLPB FKAFSFAR>IP PRCCBOFKD COLJ S>OFLRP MPV@ELILDF@>I AFPLOABOP� $ORD RPB AFPLOABOP >OB
>AAF@QFSB AFPLOABOP
 >KA QEB @OFQBOF> CLO PMB@FCF@ PR?PQ>K@B 	AORD
 RPB AFPLOABOP >OB ABP@OF?BA FK $3-��� !
MBOPLK TEL E>P > PR?PQ>K@B RPB AFPLOABO LCQBK RPBP JLOB LC QEB PR?PQ>K@B QE>K QEBV LOFDFK>IIV FKQBKABA QL
>KA @LKQFKRBP QL RPB QE>Q PR?PQ>K@B ABPMFQB BUMBOFBK@FKD PFDKFCF@>KQ >ASBOPB @LKPBNRBK@BP� )K FKAFSFAR>IP
AF>DKLPBA TFQE > PR?PQ>K@B RPB AFPLOABO
 QEBOB FP > @LJMRIPFSB M>QQBOK LC AORD RPB QE>Q FP LCQBK >PPL@F>QBA
TFQE�?LQE�MEVPF@>I�>KA�MPV@ELILDF@>I�ABMBKABK@B�

Physical dependence FKSLISBP @E>KDBP FK KLOJ>I ?LAFIV CRK@QFLKPoQEB RPBO TFII BUMBOFBK@B TFQEAO>T>I
COLJ QEB AORD RMLK @BPP>QFLK LC RPB� )K @LKQO>PQ
 > MBOPLK TEL E>P psychological dependence E>P >K
BJLQFLK>I
 O>QEBO QE>K MEVPF@>I
 KBBA CLO QEB AORD >KA J>V RPB QEB AORD QL OBIFBSB MPV@ELILDF@>I AFPQOBPP�
Tolerance FP IFKHBA QL MEVPFLILDF@>I ABMBKABK@B
 >KA FQ L@@ROP TEBK > MBOPLK OBNRFOBP JLOB >KA JLOB

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP

4EFP�@LKQBKQ�FP�>S>FI>?IB�CLO�COBB�>Q�



AORD QL >@EFBSB BCCB@QP MOBSFLRPIV BUMBOFBK@BA >Q ILTBO ALPBP� 4LIBO>K@B @>K @>RPB QEB RPBO QL FK@OB>PB QEB
>JLRKQ�LC�AORD�RPBA�QL�>�A>KDBOLRP�IBSBIoBSBK�QL�QEB�MLFKQ�LC�LSBOALPB�>KA�AB>QE�

$ORD withdrawal FK@IRABP > S>OFBQV LC KBD>QFSB PVJMQLJP BUMBOFBK@BA TEBK AORD RPB FP AFP@LKQFKRBA�
4EBPB PVJMQLJP RPR>IIV >OB LMMLPFQB LC QEB BCCB@QP LC QEB AORD� &LO BU>JMIB
 TFQEAO>T>I COLJ PBA>QFSB
AORDP LCQBK MOLAR@BP RKMIB>P>KQ >OLRP>I >KA >DFQ>QFLK� )K >AAFQFLK QL TFQEAO>T>I
 J>KV FKAFSFAR>IP TEL
>OB AF>DKLPBA TFQE PR?PQ>K@B RPB AFPLOABOP TFII >IPL ABSBILM QLIBO>K@B QL QEBPB PR?PQ>K@BP� 0PV@ELILDF@>I
ABMBKABK@B
 LO AORD @O>SFKD
 FP > OB@BKQ >AAFQFLK QL QEB AF>DKLPQF@ @OFQBOF> CLO PR?PQ>K@B RPB AFPLOABO FK
$3-��� 4EFP FP >K FJMLOQ>KQ C>@QLO ?B@>RPB TB @>K ABSBILM QLIBO>K@B >KA BUMBOFBK@B TFQEAO>T>I COLJ >KV
KRJ?BO LC AORDP QE>Q TB AL KLQ >?RPB� )K LQEBO TLOAP
 MEVPF@>I ABMBKABK@B FK >KA LC FQPBIC FP LC IFJFQBA
RQFIFQV�FK�ABQBOJFKFKD�TEBQEBO�LO�KLQ�PLJBLKB�E>P�>�PR?PQ>K@B�RPB�AFPLOABO�

DRUG CATEGORIES
4EB BCCB@QP LC >II MPV@EL>@QFSB AORDP L@@RO QEOLRDE QEBFO FKQBO>@QFLKP TFQE LRO BKALDBKLRP
KBROLQO>KPJFQQBO PVPQBJP� ->KV LC QEBPB AORDP
 >KA QEBFO OBI>QFLKPEFMP
 >OB PELTK FK Figure 4.16� !P VLR
E>SB IB>OKBA
 AORDP @>K >@Q >P >DLKFPQP LO >KQ>DLKFPQP LC > DFSBK KBROLQO>KPJFQQBO PVPQBJ� !K >DLKFPQ
C>@FIFQ>QBP�QEB�>@QFSFQV�LC�>�KBROLQO>KPJFQQBO�PVPQBJ
�>KA�>KQ>DLKFPQP�FJMBAB�KBROLQO>KPJFQQBO�>@QFSFQV�

Figure 4.16 4EFP�CFDROB�FIIRPQO>QBP�S>OFLRP�AORD�@>QBDLOFBP�>KA�LSBOI>M�>JLKD�QEBJ���@OBAFQ��JLAFCF@>QFLK�LC�TLOH�?V
$BOOF@H�3KFABO	
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Alcohol and Other Depressants
%QE>KLI
 TEF@E TB @LJJLKIV OBCBO QL >P >I@LELI
 FP FK > @I>PP LC MPV@EL>@QFSB AORDP HKLTK >P ABMOBPP>KQP
	Figure 4.17
� ! depressant FP > AORD QE>Q QBKAP QL PRMMOBPP @BKQO>I KBOSLRP PVPQBJ >@QFSFQV� /QEBO
ABMOBPP>KQP FK@IRAB ?>O?FQRO>QBP >KA ?BKWLAF>WBMFKBP� 4EBPB AORDP PE>OB FK @LJJLK QEBFO >?FIFQV QL PBOSB
>P >DLKFPQP LC QEB D>JJ>�!JFKL?RQVOF@ >@FA 	'!"!
 KBROLQO>KPJFQQBO PVPQBJ� "B@>RPB '!"! E>P >
NRFBQFKD BCCB@Q LK QEB ?O>FK
 '!"! >DLKFPQP >IPL E>SB > NRFBQFKD BCCB@Q� QEBPB QVMBP LC AORDP >OB LCQBK
MOBP@OF?BA�QL�QOB>Q�?LQE�>KUFBQV�>KA�FKPLJKF>�

Figure 4.17 4EB�'!"!
D>QBA�@EILOFAB��#I
	�@E>KKBI�FP�BJ?BAABA�FK�QEB�@BII�JBJ?O>KB�LC�@BOQ>FK�KBROLKP��4EB
@E>KKBI�E>P�JRIQFMIB�OB@BMQLO�PFQBP�TEBOB�>I@LELI��?>O?FQRO>QBP��>KA�?BKWLAF>WBMFKBP�?FKA�QL�BUBOQ�QEBFO�BCCB@QP��4EB
?FKAFKD�LC�QEBPB�JLIB@RIBP�LMBKP�QEB�@EILOFAB�@E>KKBI��>IILTFKD�KBD>QFSBIV
@E>ODBA�@EILOFAB�FLKP��#I
	�FKQL�QEB
KBROLK�P�@BII�?LAV��#E>KDFKD�FQP�@E>ODB�FK�>�KBD>QFSB�AFOB@QFLK�MRPEBP�QEB�KBROLK away COLJ�CFOFKD��QERP��>@QFS>QFKD�>
'!"!�KBROLK�E>P�>�NRFBQFKD�BCCB@Q�LK�QEB�?O>FK�

!@RQB >I@LELI >AJFKFPQO>QFLK OBPRIQP FK > S>OFBQV LC @E>KDBP QL @LKP@FLRPKBPP� !Q O>QEBO ILT ALPBP
 >I@LELI
RPB FP >PPL@F>QBA TFQE CBBIFKDP LC BRMELOF>� !P QEB ALPB FK@OB>PBP
 MBLMIB OBMLOQ CBBIFKD PBA>QBA� 'BKBO>IIV

>I@LELI FP >PPL@F>QBA TFQE AB@OB>PBP FK OB>@QFLK QFJB >KA SFPR>I >@RFQV
 ILTBOBA IBSBIP LC >IBOQKBPP
 >KA
OBAR@QFLK FK ?BE>SFLO>I @LKQOLI� 7FQE BU@BPPFSB >I@LELI RPB
 > MBOPLK JFDEQ BUMBOFBK@B > @LJMIBQB ILPP LC
@LKP@FLRPKBPP >KA�LO AFCCF@RIQV OBJBJ?BOFKD BSBKQP QE>Q L@@ROOBA AROFKD > MBOFLA LC FKQLUF@>QFLK 	-@+FJ
� (>K@L@H
 ����
� )K >AAFQFLK
 FC > MOBDK>KQ TLJ>K @LKPRJBP >I@LELI
 EBO FKC>KQ J>V ?B ?LOK TFQE >
@IRPQBO LC ?FOQE ABCB@QP >KA PVJMQLJP @LIIB@QFSBIV @>IIBA CBQ>I >I@LELI PMB@QORJ AFPLOABO 	&!3$
 LO CBQ>I
>I@LELI�PVKAOLJB�	&!3
�

7FQE OBMB>QBA RPB LC J>KV @BKQO>I KBOSLRP PVPQBJ ABMOBPP>KQP
 PR@E >P >I@LELI
 > MBOPLK ?B@LJBP
MEVPF@>IIV ABMBKABKQ RMLK QEB PR?PQ>K@B >KA TFII BUEF?FQ PFDKP LC ?LQE QLIBO>K@B >KA TFQEAO>T>I�
0PV@ELILDF@>I ABMBKABK@B LK QEBPB AORDP FP >IPL MLPPF?IB� 4EBOBCLOB
 QEB >?RPB MLQBKQF>I LC @BKQO>I KBOSLRP
PVPQBJ�ABMOBPP>KQP�FP�OBI>QFSBIV�EFDE�
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$ORD TFQEAO>T>I FP RPR>IIV >K >SBOPFSB BUMBOFBK@B
 >KA FQ @>K ?B > IFCB�QEOB>QBKFKD MOL@BPP FK FKAFSFAR>IP
TEL E>SB > ILKD EFPQLOV LC SBOV EFDE ALPBP LC >I@LELI >KA�LO ?>O?FQRO>QBP� 4EFP FP LC PR@E @LK@BOK
QE>Q MBLMIB TEL >OB QOVFKD QL LSBO@LJB >AAF@QFLK QL QEBPB PR?PQ>K@BP PELRIA LKIV AL PL RKABO JBAF@>I
PRMBOSFPFLK�

Stimulants
Stimulants >OB AORDP QE>Q QBKA QL FK@OB>PB LSBO>II IBSBIP LC KBRO>I >@QFSFQV� ->KV LC QEBPB AORDP >@Q >P
>DLKFPQP LC QEB ALM>JFKB KBROLQO>KPJFQQBO PVPQBJ� $LM>JFKB >@QFSFQV FP LCQBK >PPL@F>QBA TFQE OBT>OA
>KA @O>SFKD� QEBOBCLOB
 AORDP QE>Q >CCB@Q ALM>JFKB KBROLQO>KPJFPPFLK LCQBK E>SB >?RPB IF>?FIFQV� $ORDP FK
QEFP @>QBDLOV FK@IRAB @L@>FKB
 >JMEBQ>JFKBP 	FK@IRAFKD JBQE>JMEBQ>JFKB

 @>QEFKLKBP 	F�B�
 ?>QE P>IQP


-$-!�	B@PQ>PV

�KF@LQFKB
�>KA�@>CCBFKB�

#L@>FKB @>K ?B Q>HBK FK JRIQFMIB T>VP� 7EFIB J>KV RPBOP PKLOQ @L@>FKB
 FKQO>SBKLRP FKGB@QFLK >KA
FKDBPQFLK >OB >IPL @LJJLK� 4EB COBB?>PB SBOPFLK LC @L@>FKB
 HKLTK >P @O>@H
 FP > MLQBKQ
 PJLH>?IB SBOPFLK
LC QEB AORD� ,FHB J>KV LQEBO PQFJRI>KQP
 @L@>FKB >DLKFWBP QEB ALM>JFKB KBROLQO>KPJFQQBO PVPQBJ ?V
?IL@HFKD�QEB�OBRMQ>HB�LC�ALM>JFKB�FK�QEB�KBROLK>I�PVK>MPB�

Crack Cocaine

#O>@H �Figure 4.18	 FP LCQBK @LKPFABOBA QL ?B JLOB >AAF@QFSB QE>K @L@>FKB FQPBIC ?B@>RPB FQ FP PJLH>?IB >KA
OB>@EBP QEB ?O>FK SBOV NRF@HIV� #O>@H FP LCQBK IBPP BUMBKPFSB QE>K LQEBO CLOJP LC @L@>FKB� QEBOBCLOB� FQ QBKAP
QL ?B > JLOB >@@BPPF?IB AORD CLO FKAFSFAR>IP COLJ FJMLSBOFPEBA PBDJBKQP LC PL@FBQV� $ROFKD QEB ����P� J>KV
AORD I>TP TBOB OBTOFQQBK QL MRKFPE @O>@H RPBOP JLOB PBSBOBIV QE>K @L@>FKB RPBOP� 4EFP IBA QL AFP@OFJFK>QLOV
PBKQBK@FKD TFQE ILT
FK@LJB� FKKBO
@FQV JFKLOFQV MLMRI>QFLKP OB@BFSFKD QEB E>OPEBPQ MRKFPEJBKQP� 4EB TFPALJ
LC QEBPB I>TP E>P OB@BKQIV ?BBK @>IIBA FKQL NRBPQFLK� BPMB@F>IIV DFSBK OBPB>O@E QE>Q PRDDBPQP @O>@H J>V KLQ ?B
JLOB >AAF@QFSB QE>K LQEBO CLOJP LC @L@>FKB� >P MOBSFLRPIV QELRDEQ �(>>PBK � +O>RPW� ����� 2BFKBOJ>K� ����	�

Figure 4.18 #O>@H�OL@HP�IFHB�QEBPB�>OB�PJLHBA�QL�>@EFBSB�>�EFDE��#LJM>OBA�TFQE�LQEBO�OLRQBP�LC
>AJFKFPQO>QFLK��PJLHFKD�>�AORD�>IILTP�FQ�QL�BKQBO�QEB�?O>FK�JLOB�O>MFAIV��TEF@E�@>K�LCQBK�BKE>K@B�QEB�RPBOhP
BUMBOFBK@B���@OBAFQ��JLAFCF@>QFLK�LC�TLOH�?V�5�3��$BM>OQJBKQ�LC�*RPQF@B	
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2B>A�QEFP�FKQBOBPQFKD newspaper article (http://openstaxcollege.org/l/crack)
ABP@OF?FKD�JVQEP�>?LRQ�@O>@H�@L@>FKB�

!JMEBQ>JFKBP E>SB > JB@E>KFPJ LC >@QFLK NRFQB PFJFI>O QL @L@>FKB FK QE>Q QEBV ?IL@H QEB OBRMQ>HB LC
ALM>JFKB FK >AAFQFLK QL PQFJRI>QFKD FQP OBIB>PB 	Figure 4.19
� 7EFIB >JMEBQ>JFKBP >OB LCQBK >?RPBA
 QEBV
>OB >IPL @LJJLKIV MOBP@OF?BA QL @EFIAOBK AF>DKLPBA TFQE >QQBKQFLK ABCF@FQ EVMBO>@QFSFQV AFPLOABO 	!$($
�
)Q J>V PBBJ @LRKQBOFKQRFQFSB QE>Q PQFJRI>KQ JBAF@>QFLKP >OB MOBP@OF?BA QL QOB>Q > AFPLOABO QE>Q FKSLISBP
EVMBO>@QFSFQV
 ?RQ QEB QEBO>MBRQF@ BCCB@Q @LJBP COLJ FK@OB>PBP FK KBROLQO>KPJFQQBO >@QFSFQV TFQEFK @BOQ>FK
>OB>P�LC�QEB�?O>FK�>PPL@F>QBA�TFQE�FJMRIPB�@LKQOLI�

Figure 4.19 !P�LKB�LC�QEBFO�JB@E>KFPJP�LC�>@QFLK��@L@>FKB�>KA�>JMEBQ>JFKBP�?IL@H�QEB�OBRMQ>HB�LC�ALM>JFKB�COLJ
QEB�PVK>MPB�FKQL�QEB�MOBPVK>MQF@�@BII�

)K OB@BKQ VB>OP
 JBQE>JMEBQ>JFKB 	JBQE
 RPB E>P ?B@LJB FK@OB>PFKDIV TFABPMOB>A� Methamphetamine
FP > QVMB LC >JMEBQ>JFKB QE>Q @>K ?B J>AB COLJ FKDOBAFBKQP QE>Q >OB OB>AFIV >S>FI>?IB 	B�D�
 JBAF@>QFLKP
@LKQ>FKFKD MPBRALBMEBAOFKB
 > @LJMLRKA CLRKA FK J>KV LSBO�QEB�@LRKQBO @LIA >KA CIR OBJBAFBP
�
$BPMFQB OB@BKQ @E>KDBP FK I>TP ABPFDKBA QL J>HB L?Q>FKFKD MPBRALBMEBAOFKB JLOB AFCCF@RIQ

JBQE>JMEBQ>JFKB @LKQFKRBP QL ?B >K B>PFIV >@@BPPF?IB >KA OBI>QFSBIV FKBUMBKPFSB AORD LMQFLK 	3ERHI>

#ORJM
���#EOFP@L
�����
�

4EB @L@>FKB
 >JMEBQ>JFKB
 @>QEFKLKBP
 >KA -$-! RPBOP PBBH > euphoric high
 CBBIFKDP LC FKQBKPB
BI>QFLK >KA MIB>PROB
 BPMB@F>IIV FK QELPB RPBOP TEL Q>HB QEB AORD SF> FKQO>SBKLRP FKGB@QFLK LO PJLHFKD�
2BMB>QBA RPB LC QEBPB PQFJRI>KQP @>K E>SB PFDKFCF@>KQ >ASBOPB @LKPBNRBK@BP� 5PBOP @>K BUMBOFBK@B MEVPF@>I
PVJMQLJP QE>Q FK@IRAB K>RPB>
 BIBS>QBA ?ILLA MOBPPROB
 >KA FK@OB>PBA EB>OQ O>QB� )K >AAFQFLK
 QEBPB

LINK TO LEARNING
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AORDP @>K @>RPB CBBIFKDP LC >KUFBQV
 E>IIR@FK>QFLKP
 >KA M>O>KLF> 	&FLOBKQFKF BQ >I�
 ����
� .LOJ>I ?O>FK
CRK@QFLKFKD FP >IQBOBA >CQBO OBMB>QBA RPB LC QEBPB AORDP� &LO BU>JMIB
 OBMB>QBA RPB @>K IB>A QL LSBO>II
ABMIBQFLK >JLKD QEB JLKL>JFKB KBROLQO>KPJFQQBOP 	ALM>JFKB
 KLOBMFKBMEOFKB
 >KA PBOLQLKFK
� 0BLMIB
J>V BKD>DB FK @LJMRIPFSB RPB LC QEBPB PQFJRI>KQ PR?PQ>K@BP FK M>OQ QL QOV QL OBBPQ>?IFPE KLOJ>I IBSBIP LC
QEBPB�KBROLQO>KPJFQQBOP�	*>V>KQEF���2>J>JLLOQEV
�������2LQEJ>K
�"ILRDE
���">RJ>KK
�����
�

#>CCBFKB FP >KLQEBO PQFJRI>KQ AORD� 7EFIB FQ FP MOL?>?IV QEB JLPQ @LJJLKIV RPBA AORD FK QEB TLOIA
 QEB
MLQBK@V LC QEFP M>OQF@RI>O AORD M>IBP FK @LJM>OFPLK QL QEB LQEBO PQFJRI>KQ AORDP ABP@OF?BA FK QEFP PB@QFLK�
'BKBO>IIV
 MBLMIB RPB @>CCBFKB QL J>FKQ>FK FK@OB>PBA IBSBIP LC >IBOQKBPP >KA >OLRP>I� #>CCBFKB FP CLRKA FK
J>KV @LJJLK JBAF@FKBP 	PR@E >P TBFDEQ ILPP AORDP

 ?BSBO>DBP
 CLLAP
 >KA BSBK @LPJBQF@P 	(BOJ>K �
(BOJ>K
 ����
� 7EFIB @>CCBFKB J>V E>SB PLJB FKAFOB@Q BCCB@QP LK ALM>JFKB KBROLQO>KPJFPPFLK
 FQP MOFJ>OV
JB@E>KFPJ�LC�>@QFLK�FKSLISBP�>KQ>DLKFWFKD�>ABKLPFKB�>@QFSFQV�	0LOHH>�(BFPH>KBK
�����
�

7EFIB @>CCBFKB FP DBKBO>IIV @LKPFABOBA > OBI>QFSBIV P>CB AORD
 EFDE ?ILLA IBSBIP LC @>CCBFKB @>K OBPRIQ
FK FKPLJKF>
 >DFQ>QFLK
 JRP@IB QTFQ@EFKD
 K>RPB>
 FOOBDRI>O EB>OQ?B>Q
 >KA BSBK AB>QE 	2BFPPFD
 3QO>FK
 �
'OFCCFQEP
 ����� 7LIQ
 '>KBQPHV
 � ">?R
 ����
� )K ����
 +OLJ>KK >KA .FBIPLK OBMLOQBA LK > @>PB PQRAV LC
> ���VB>O�LIA TLJ>K TEL PRCCBOBA PFDKFCF@>KQ FII BCCB@QP COLJ EBO RPB LC @>CCBFKB� 4EB TLJ>K RPBA @>CCBFKB
FK QEB M>PQ QL ?LLPQ EBO JLLA >KA QL MOLSFAB BKBODV
 ?RQ LSBO QEB @LROPB LC PBSBO>I VB>OP
 PEB FK@OB>PBA
EBO @>CCBFKB @LKPRJMQFLK QL QEB MLFKQ QE>Q PEB T>P @LKPRJFKD QEOBB IFQBOP LC PLA> B>@E A>V� !IQELRDE PEB
E>A ?BBK Q>HFKD > MOBP@OFMQFLK >KQFABMOBPP>KQ
 EBO PVJMQLJP LC ABMOBPPFLK @LKQFKRBA QL TLOPBK >KA PEB
?BD>K QL PRCCBO MEVPF@>IIV
 AFPMI>VFKD PFDKFCF@>KQ T>OKFKD PFDKP LC @>OAFLS>P@RI>O AFPB>PB >KA AF>?BQBP�
5MLK >AJFPPFLK QL >K LRQM>QFBKQ @IFKF@ CLO QOB>QJBKQ LC JLLA AFPLOABOP
 PEB JBQ >II LC QEB AF>DKLPQF@
@OFQBOF> CLO PR?PQ>K@B ABMBKABK@B >KA T>P >ASFPBA QL AO>J>QF@>IIV IFJFQ EBO @>CCBFKB FKQ>HB� /K@B PEB T>P
>?IB QL IFJFQ EBO RPB QL IBPP QE>K �� LRK@BP LC PLA> > A>V
 ?LQE EBO JBKQ>I >KA MEVPF@>I EB>IQE DO>AR>IIV
FJMOLSBA� $BPMFQB QEB MOBS>IBK@B LC @>CCBFKB RPB >KA QEB I>ODB KRJ?BO LC MBLMIB TEL @LKCBPP QL PRCCBOFKD
COLJ @>CCBFKB >AAF@QFLK
 QEFP T>P QEB CFOPQ MR?IFPEBA ABP@OFMQFLK LC PLA> ABMBKABK@B >MMB>OFKD FK P@FBKQFCF@
IFQBO>QROB�

.F@LQFKB FP EFDEIV >AAF@QFSB
 >KA QEB RPB LC QL?>@@L MOLAR@QP FP >PPL@F>QBA TFQE FK@OB>PBA OFPHP LC EB>OQ
AFPB>PB
 PQOLHB
 >KA > S>OFBQV LC @>K@BOP� .F@LQFKB BUBOQP FQP BCCB@QP QEOLRDE FQP FKQBO>@QFLK TFQE >@BQVI@ELIFKB
OB@BMQLOP� !@BQVI@ELIFKB CRK@QFLKP >P > KBROLQO>KPJFQQBO FK JLQLO KBROLKP� )K QEB @BKQO>I KBOSLRP PVPQBJ

FQ MI>VP > OLIB FK >OLRP>I >KA OBT>OA JB@E>KFPJP� .F@LQFKB FP JLPQ @LJJLKIV RPBA FK QEB CLOJ LC
QL?>@@L MOLAR@QP IFHB @FD>OBQQBP LO @EBTFKD QL?>@@L� QEBOBCLOB
 QEBOB FP > QOBJBKALRP FKQBOBPQ FK ABSBILMFKD
BCCB@QFSB PJLHFKD @BPP>QFLK QB@EKFNRBP� 4L A>QB
 MBLMIB E>SB RPBA > S>OFBQV LC KF@LQFKB OBMI>@BJBKQ
QEBO>MFBP FK >AAFQFLK QL S>OFLRP MPV@ELQEBO>MBRQF@ LMQFLKP FK >K >QQBJMQ QL AFP@LKQFKRB QEBFO RPB LC
QL?>@@L MOLAR@QP� )K DBKBO>I
 PJLHFKD @BPP>QFLK MOLDO>JP J>V ?B BCCB@QFSB FK QEB PELOQ QBOJ
 ?RQ FQ FP
RK@IB>O TEBQEBO QEBPB BCCB@QP MBOPFPQ 	#OLMIBV
 4EB>ALJ
 0O>SBQQLKF
 � 7B??
 ����� ,BSFQQ
 3E>T
 7LKD

��+>@WLOLTPHF
�������3JBAPIRKA
�&FPEBO
�"LIBP
���,F@EQBKPQBFK
�����
�

Opioids
!K opioid FP LKB LC > @>QBDLOV LC AORDP QE>Q FK@IRABP EBOLFK
 JLOMEFKB
 JBQE>ALKB
 >KA @LABFKB� /MFLFAP
E>SB >K>IDBPF@ MOLMBOQFBP� QE>Q FP
 QEBV AB@OB>PB M>FK� (RJ>KP E>SB >K BKALDBKLRP LMFLFA
KBROLQO>KPJFQQBO PVPQBJoQEB ?LAV J>HBP PJ>II NR>KQFQFBP LC LMFLFA @LJMLRKAP QE>Q ?FKA QL LMFLFA
OB@BMQLOP OBAR@FKD M>FK >KA MOLAR@FKD BRMELOF>� 4ERP
 LMFLFA AORDP
 TEF@E JFJF@ QEFP BKALDBKLRP
M>FKHFIIFKD JB@E>KFPJ
 E>SB >K BUQOBJBIV EFDE MLQBKQF>I CLO >?RPB� .>QRO>I LMFLFAP
 @>IIBA opiates
 >OB
ABOFS>QFSBP LC LMFRJ
 TEF@E FP > K>QRO>IIV L@@ROOFKD @LJMLRKA CLRKA FK QEB MLMMV MI>KQ� 4EBOB >OB
KLT PBSBO>I PVKQEBQF@ SBOPFLKP LC LMF>QB AORDP 	@LOOB@QIV @>IIBA LMFLFAP
 QE>Q E>SB SBOV MLQBKQ M>FKHFIIFKD
BCCB@QP
 >KA QEBV >OB LCQBK >?RPBA� &LO BU>JMIB
 QEB .>QFLK>I )KPQFQRQBP LC $ORD !?RPB E>P PMLKPLOBA
OBPB>O@E QE>Q PRDDBPQP QEB JFPRPB >KA >?RPB LC QEB MOBP@OFMQFLK M>FK HFIIBOP EVAOL@LALKB >KA LUV@LALKB
>OB PFDKFCF@>KQ MR?IF@ EB>IQE @LK@BOKP 	->UTBII
 ����
� )K ����
 QEB 5�3� &LLA >KA $ORD !AJFKFPQO>QFLK
OB@LJJBKABA�QFDEQBO�@LKQOLIP�LK�QEBFO�JBAF@>I�RPB�

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



(FPQLOF@>IIV
 EBOLFK E>P ?BBK > J>GLO LMFLFA AORD LC >?RPB 	Figure 4.20
� (BOLFK @>K ?B PKLOQBA
 PJLHBA

LO FKGB@QBA FKQO>SBKLRPIV� ,FHB QEB PQFJRI>KQP ABP@OF?BA B>OIFBO
 QEB RPB LC EBOLFK FP >PPL@F>QBA TFQE >K
FKFQF>I CBBIFKD LC BRMELOF> CLIILTBA ?V MBOFLAP LC >DFQ>QFLK� "B@>RPB EBOLFK FP LCQBK >AJFKFPQBOBA SF>
FKQO>SBKLRP FKGB@QFLK
 RPBOP LCQBK ?B>O KBBAIB QO>@H J>OHP LK QEBFO >OJP >KA
 IFHB >II >?RPBOP LC FKQO>SBKLRP
AORDP
�E>SB�>K�FK@OB>PBA�OFPH�CLO�@LKQO>@QFLK�LC�?LQE�QR?BO@RILPFP�>KA�()6�

Figure 4.20 �>	�#LJJLK�M>O>MEBOK>IF>�CLO�EBOLFK�MOBM>O>QFLK�>KA�RPB�>OB�PELTK�EBOB�FK�>�KBBAIB�BU@E>KDB�HFQ���?	
(BOLFK�FP�@LLHBA�LK�>�PMLLK�LSBO�>�@>KAIB���@OBAFQ�>��JLAFCF@>QFLK�LC�TLOH�?V�4LAA�(RCCJ>K	

!PFAB COLJ QEBFO RQFIFQV >P >K>IDBPF@ AORDP
 LMFLFA�IFHB @LJMLRKAP >OB LCQBK CLRKA FK @LRDE PRMMOBPP>KQP

>KQF�K>RPB>
 >KA >KQF�AF>OOEB> JBAF@>QFLKP� 'FSBK QE>Q TFQEAO>T>I COLJ > AORD LCQBK FKSLISBP >K
BUMBOFBK@B LMMLPFQB QL QEB BCCB@Q LC QEB AORD
 FQ PELRIA ?B KL PROMOFPB QE>Q LMFLFA TFQEAO>T>I OBPBJ?IBP
> PBSBOB @>PB LC QEB CIR� 7EFIB LMFLFA TFQEAO>T>I @>K ?B BUQOBJBIV RKMIB>P>KQ
 FQ FP KLQ IFCB�QEOB>QBKFKD
	*RIFBK
 ����
� 3QFII
 MBLMIB BUMBOFBK@FKD LMFLFA TFQEAO>T>I J>V ?B DFSBK JBQE>ALKB QL J>HB TFQEAO>T>I
COLJ QEB AORD IBPP AFCCF@RIQ� Methadone FP > PVKQEBQF@ LMFLFA QE>Q FP IBPP BRMELOFDBKF@ QE>K EBOLFK >KA
PFJFI>O AORDP� Methadone clinics EBIM MBLMIB TEL MOBSFLRPIV PQORDDIBA TFQE LMFLFA >AAF@QFLK J>K>DB
TFQEAO>T>I PVJMQLJP QEOLRDE QEB RPB LC JBQE>ALKB� /QEBO AORDP
 FK@IRAFKD QEB LMFLFA ?RMOBKLOMEFKB

E>SB�>IPL�?BBK�RPBA�QL�>IIBSF>QB�PVJMQLJP�LC�LMF>QB�TFQEAO>T>I�

Codeine FP >K LMFLFA TFQE OBI>QFSBIV ILT MLQBK@V� )Q FP LCQBK MOBP@OF?BA CLO JFKLO M>FK
 >KA FQ FP >S>FI>?IB
LSBO�QEB�@LRKQBO FK PLJB LQEBO @LRKQOFBP� ,FHB >II LMFLFAP
 @LABFKB ALBP E>SB >?RPB MLQBKQF>I� )K C>@Q
 >?RPB
LC MOBP@OFMQFLK LMFLFA JBAF@>QFLKP FP ?B@LJFKD > J>GLO @LK@BOK TLOIATFAB 	!NRFK>
 ->ONRBP�">MQFPQ>

"OFADBJ>K
���-BOIFK
�������#>P>QF
�3BABCLS
���0CBFCCBO�'BOP@EBI
�����
�

Hallucinogens
! hallucinogen FP LKB LC > @I>PP LC AORDP QE>Q OBPRIQP FK MOLCLRKA >IQBO>QFLKP FK PBKPLOV >KA MBO@BMQR>I
BUMBOFBK@BP 	Figure 4.21
� )K PLJB @>PBP
 RPBOP BUMBOFBK@B SFSFA SFPR>I E>IIR@FK>QFLKP� )Q FP >IPL @LJJLK
CLO QEBPB QVMBP LC AORDP QL @>RPB E>IIR@FK>QFLKP LC ?LAV PBKP>QFLKP 	B�D�
 CBBIFKD >P FC VLR >OB > DF>KQ
 >KA >
PHBTBA�MBO@BMQFLK�LC�QEB�M>PP>DB�LC�QFJB�

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP
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Figure 4.21 0PV@EBABIF@�FJ>DBP�IFHB�QEFP�>OB�LCQBK�>PPL@F>QBA�TFQE�E>IIR@FKLDBKF@�@LJMLRKAP���@OBAFQ��JLAFCF@>QFLK
LC�TLOH�?V��KBT��IIRJFK>QF��&IF@HO	

!P > DOLRM
 E>IIR@FKLDBKP >OB FK@OBAF?IV S>OFBA FK QBOJP LC QEB KBROLQO>KPJFQQBO PVPQBJP QEBV >CCB@Q�
-BP@>IFKB >KA ,3$ >OB PBOLQLKFK >DLKFPQP
 >KA 0#0 	>KDBI ARPQ
 >KA HBQ>JFKB 	>K >KFJ>I >KBPQEBQF@
 >@Q
>P >KQ>DLKFPQP LC QEB .-$! DIRQ>J>QB OB@BMQLO� )K DBKBO>I
 QEBPB AORDP >OB KLQ QELRDEQ QL MLPPBPP QEB
P>JB�PLOQ�LC�>?RPB�MLQBKQF>I�>P�LQEBO�@I>PPBP�LC�AORDP�AFP@RPPBA�FK�QEFP�PB@QFLK�

4L�IB>OK�JLOB�>?LRQ�PLJB�LC�QEB�JLPQ�@LJJLKIV�>?RPBA�MOBP@OFMQFLK�>KA�PQOBBQ
AORDP��@EB@H�LRQ�QEB Commonly Abused Drugs Chart
(http://openstaxcollege.org/l/drugabuse) >KA�QEB Commonly Abused
Prescription Drugs Chart (http://openstaxcollege.org/l/Rxabuse) COLJ�QEB
.>QFLK>I�)KPQFQRQB�LK�$ORD�!?RPB�

Medical Marijuana

7EFIB QEB MLPPBPPFLK >KA RPB LC J>OFGR>K> FP FIIBD>I FK JLPQ PQ>QBP� FQ FP KLT IBD>I FK 7>PEFKDQLK >KA #LILO>AL
QL MLPPBPP IFJFQBA NR>KQFQFBP LC J>OFGR>K> CLO OB@OB>QFLK>I RPB �Figure 4.22	� )K @LKQO>PQ� JBAF@>I J>OFGR>K> RPB
FP KLT IBD>I FK KB>OIV E>IC LC QEB 5KFQBA 3Q>QBP >KA FK QEB $FPQOF@Q LC #LIRJ?F>� -BAF@>I J>OFGR>K> FP J>OFGR>K>
QE>Q FP MOBP@OF?BA ?V > AL@QLO CLO QEB QOB>QJBKQ LC > EB>IQE @LKAFQFLK� &LO BU>JMIB� MBLMIB TEL RKABODL
@EBJLQEBO>MV TFII LCQBK ?B MOBP@OF?BA J>OFGR>K> QL PQFJRI>QB QEBFO >MMBQFQBP >KA MOBSBKQ BU@BPPFSB TBFDEQ
ILPP OBPRIQFKD COLJ QEB PFAB BCCB@QP LC @EBJLQEBO>MV QOB>QJBKQ� ->OFGR>K> J>V >IPL E>SB PLJB MOLJFPB FK QEB
QOB>QJBKQ LC > S>OFBQV LC JBAF@>I @LKAFQFLKP �->QEBO� 2>RTBKA>>I� -LUE>J
(>II� � 7LA>H� ����� 2L?PLK�
������3@EF@EL���3QLOO������	�

Figure 4.22 -BAF@>I�J>OFGR>K>�PELMP�>OB�?B@LJFKD�JLOB�>KA�JLOB�@LJJLK�FK�QEB�5KFQBA�3Q>QBP���@OBAFQ�
,>ROFB�!SL@>AL	

LINK TO LEARNING

DIG DEEPER
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7EFIB JBAF@>I J>OFGR>K> I>TP E>SB ?BBK M>PPBA LK > PQ>QB
?V
PQ>QB ?>PFP� CBABO>I I>TP PQFII @I>PPFCV QEFP >P
>K FIIF@FQ PR?PQ>K@B� J>HFKD @LKAR@QFKD OBPB>O@E LK QEB MLQBKQF>IIV ?BKBCF@F>I JBAF@FK>I RPBP LC J>OFGR>K>
MOL?IBJ>QF@� 4EBOB FP NRFQB > ?FQ LC @LKQOLSBOPV TFQEFK QEB P@FBKQFCF@ @LJJRKFQV >P QL QEB BUQBKQ QL TEF@E
J>OFGR>K> JFDEQ E>SB JBAF@FK>I ?BKBCFQP ARB QL > I>@H LC I>ODB
P@>IB� @LKQOLIIBA OBPB>O@E �"LPQTF@H� ����	� !P
> OBPRIQ� J>KV P@FBKQFPQP E>SB RODBA QEB CBABO>I DLSBOKJBKQ QL >IILT CLO OBI>U>QFLK LC @ROOBKQ J>OFGR>K> I>TP
>KA @I>PPFCF@>QFLKP FK LOABO QL C>@FIFQ>QB > JLOB TFABPMOB>A PQRAV LC QEB AORDhP BCCB@QP �!DD>OT>I BQ >I�� �����
"LPQTF@H��������+LD>K���-B@ELRI>J������	�

5KQFI OB@BKQIV� QEB 5KFQBA 3Q>QBP $BM>OQJBKQ LC *RPQF@B OLRQFKBIV >OOBPQBA MBLMIB FKSLISBA >KA PBFWBA J>OFGR>K>
RPBA FK JBAF@FK>I PBQQFKDP� )K QEB I>QQBO M>OQ LC ����� ELTBSBO� QEB 5KFQBA 3Q>QBP $BM>OQJBKQ LC *RPQF@B FPPRBA
PQ>QBJBKQP FKAF@>QFKD QE>Q QEBV TLRIA KLQ @LKQFKRB QL @E>IIBKDB PQ>QB JBAF@>I J>OFGR>K> I>TP� 4EFP PEFCQ FK
MLIF@V J>V ?B FK OBPMLKPB QL QEB P@FBKQFCF@ @LJJRKFQVhP OB@LJJBKA>QFLKP >KA�LO OBCIB@Q @E>KDFKD MR?IF@
LMFKFLK�OBD>OAFKD�J>OFGR>K>�

4.6 Other States of Consciousness

Learning Objectives

"V�QEB�BKA�LC�QEFP�PB@QFLK
�VLR�TFII�?B�>?IB�QL�
k $BCFKB�EVMKLPFP�>KA�JBAFQ>QFLK
k 5KABOPQ>KA�QEB�PFJFI>OFQFBP�>KA�AFCCBOBK@BP�LC�EVMKLPFP�>KA�JBAFQ>QFLK

/RO PQ>QBP LC @LKP@FLRPKBPP @E>KDB >P TB JLSB COLJ T>HBCRIKBPP QL PIBBM� 7B >IPL >IQBO LRO @LKP@FLRPKBPP
QEOLRDE QEB RPB LC S>OFLRP MPV@EL>@QFSB AORDP� 4EFP CFK>I PB@QFLK TFII @LKPFABO EVMKLQF@ >KA JBAFQ>QFSB
PQ>QBP�>P�>AAFQFLK>I�BU>JMIBP�LC�>IQBOBA�PQ>QBP�LC�@LKP@FLRPKBPP�BUMBOFBK@BA�?V�PLJB�FKAFSFAR>IP�

HYPNOSIS
Hypnosis FP > PQ>QB LC BUQOBJB PBIC�CL@RP >KA >QQBKQFLK FK TEF@E JFKFJ>I >QQBKQFLK FP DFSBK QL BUQBOK>I
PQFJRIF� )K QEB QEBO>MBRQF@ PBQQFKD
 > @IFKF@F>K J>V RPB OBI>U>QFLK >KA PRDDBPQFLK FK >K >QQBJMQ QL >IQBO QEB
QELRDEQP >KA MBO@BMQFLKP LC > M>QFBKQ� (VMKLPFP E>P >IPL ?BBK RPBA QL AO>T LRQ FKCLOJ>QFLK ?BIFBSBA QL ?B
?ROFBA ABBMIV FK PLJBLKBsP JBJLOV� &LO FKAFSFAR>IP TEL >OB BPMB@F>IIV LMBK QL QEB MLTBO LC PRDDBPQFLK

EVMKLPFP @>K MOLSB QL ?B > SBOV BCCB@QFSB QB@EKFNRB
 >KA ?O>FK FJ>DFKD PQRAFBP E>SB ABJLKPQO>QBA
QE>Q EVMKLQF@ PQ>QBP >OB >PPL@F>QBA TFQE DIL?>I @E>KDBP FK ?O>FK CRK@QFLKFKD 	$BI #>P>IB BQ >I�
 �����
'RIABKJRKA
�6>KE>RABKERVPB
�"LIV
�,>ROBVP
���3LAAR
�����
�

(FPQLOF@>IIV
 EVMKLPFP E>P ?BBK SFBTBA TFQE PLJB PRPMF@FLK ?B@>RPB LC FQP MLOQO>V>I FK MLMRI>O JBAF>
>KA BKQBOQ>FKJBKQ 	Figure 4.23
� 4EBOBCLOB
 FQ FP FJMLOQ>KQ QL J>HB > AFPQFK@QFLK ?BQTBBK EVMKLPFP >P
>K BJMFOF@>IIV ?>PBA QEBO>MBRQF@ >MMOL>@E SBOPRP >P > CLOJ LC BKQBOQ>FKJBKQ� #LKQO>OV QL MLMRI>O ?BIFBC

FKAFSFAR>IP RKABODLFKD EVMKLPFP RPR>IIV E>SB @IB>O JBJLOFBP LC QEB EVMKLQF@ BUMBOFBK@B >KA >OB FK
@LKQOLI LC QEBFO LTK ?BE>SFLOP� 7EFIB EVMKLPFP J>V ?B RPBCRI FK BKE>K@FKD JBJLOV LO > PHFII
 PR@E
BKE>K@BJBKQP�>OB�SBOV�JLABPQ�FK�K>QROB�	2>W
�����
�

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP
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Figure 4.23 0LMRI>O�MLOQO>V>IP�LC�EVMKLPFP�E>SB�IBA�QL�PLJB�TFABIV
EBIA�JFP@LK@BMQFLKP�

(LT BU>@QIV ALBP > EVMKLQFPQ ?OFKD > M>OQF@FM>KQ QL > PQ>QB LC EVMKLPFP� 7EFIB QEBOB >OB S>OF>QFLKP
 QEBOB
>OB CLRO M>OQP QE>Q >MMB>O @LKPFPQBKQ FK ?OFKDFKD MBLMIB FKQL QEB PQ>QB LC PRDDBPQF?FIFQV >PPL@F>QBA TFQE
EVMKLPFP�	.>QFLK>I�2BPB>O@E�#LRK@FI
�����
��4EBPB�@LJMLKBKQP�FK@IRAB�

k 4EB�M>OQF@FM>KQ�FP�DRFABA�QL�CL@RP�LK�LKB�QEFKD
�PR@E�>P�QEB�EVMKLQFPQsP�TLOAP�LO�>�QF@HFKD�T>Q@E�

k 4EB�M>OQF@FM>KQ�FP�J>AB�@LJCLOQ>?IB�>KA�FP�AFOB@QBA�QL�?B�OBI>UBA�>KA�PIBBMV�

k 4EB�M>OQF@FM>KQ�FP�QLIA�QL�?B�LMBK�QL�QEB�MOL@BPP�LC�EVMKLPFP
�QORPQ�QEB�EVMKLQFPQ�>KA�IBQ�DL�

k 4EB�M>OQF@FM>KQ�FP�BK@LRO>DBA�QL�RPB�EFP�LO�EBO�FJ>DFK>QFLK�

4EBPB�PQBMP�>OB�@LKAR@FSB�QL�?BFKD�LMBK�QL�QEB�EBFDEQBKBA�PRDDBPQF?FIFQV�LC�EVMKLPFP�

0BLMIB S>OV FK QBOJP LC QEBFO >?FIFQV QL ?B EVMKLQFWBA
 ?RQ > OBSFBT LC >S>FI>?IB OBPB>O@E PRDDBPQP QE>Q
JLPQ MBLMIB >OB >Q IB>PQ JLABO>QBIV EVMKLQFW>?IB 	+FEIPQOLJ
 ����
� (VMKLPFP FK @LKGRK@QFLK TFQE LQEBO
QB@EKFNRBP FP RPBA CLO > S>OFBQV LC QEBO>MBRQF@ MROMLPBP >KA E>P PELTK QL ?B >Q IB>PQ PLJBTE>Q BCCB@QFSB
CLO M>FK J>K>DBJBKQ
 QOB>QJBKQ LC ABMOBPPFLK >KA >KUFBQV
 PJLHFKD @BPP>QFLK
 >KA TBFDEQ ILPP 	!II>AFK

������%IHFKP
�*LEKPLK
���&FPEBO
�������'LIABK
�������-LKQDLJBOV
�3@EKRO
���+O>SFQP
�����
�

3LJB P@FBKQFPQP >OB TLOHFKD QL ABQBOJFKB TEBQEBO QEB MLTBO LC PRDDBPQFLK @>K >CCB@Q @LDKFQFSB MOL@BPPBP
PR@E >P IB>OKFKD
 TFQE > SFBT QL RPFKD EVMKLPFP FK BAR@>QFLK>I PBQQFKDP 	7>OH
 ����
� &ROQEBOJLOB
 QEBOB
FP PLJB BSFABK@B QE>Q EVMKLPFP @>K >IQBO MOL@BPPBP QE>Q TBOB LK@B QELRDEQ QL ?B >RQLJ>QF@ >KA LRQPFAB
QEB MROSFBT LC SLIRKQ>OV @LKQOLI
 PR@E >P OB>AFKD 	,FCPEFQW
 !R?BOQ "LKK
 &FP@EBO
 +>PEBJ
 � 2>W
 �����
2>W
 3E>MFOL
 &>K
 � 0LPKBO
 ����
� (LTBSBO
 FQ PELRIA ?B KLQBA QE>Q LQEBOP E>SB PRDDBPQBA QE>Q QEB
>RQLJ>QF@FQV�LC�QEBPB�MOL@BPPBP�OBJ>FKP�FKQ>@Q�	!RDRPQFKLS>���&BOO>KA
�����
�

(LT ALBP EVMKLPFP TLOH� 4TL QEBLOFBP >QQBJMQ QL >KPTBO QEFP NRBPQFLK� /KB QEBLOV SFBTP EVMKLPFP >P
AFPPL@F>QFLK >KA QEB LQEBO QEBLOV SFBTP FQ >P QEB MBOCLOJ>K@B LC > PL@F>I OLIB� !@@LOAFKD QL QEB AFPPL@F>QFLK
SFBT
 EVMKLPFP FP BCCB@QFSBIV > AFPPL@F>QBA PQ>QB LC @LKP@FLRPKBPP
 JR@E IFHB LRO B>OIFBO BU>JMIB TEBOB VLR
J>V AOFSB QL TLOH
 ?RQ VLR >OB LKIV JFKFJ>IIV >T>OB LC QEB MOL@BPP LC AOFSFKD ?B@>RPB VLRO >QQBKQFLK
FP CL@RPBA BIPBTEBOB� 4EFP QEBLOV FP PRMMLOQBA ?V %OKBPQ (FID>OAsP OBPB>O@E FKQL EVMKLPFP >KA M>FK� )K
(FID>OAsP BUMBOFJBKQP
 EB FKAR@BA M>OQF@FM>KQP FKQL > PQ>QB LC EVMKLPFP
 >KA MI>@BA QEBFO >OJP FKQL F@B
T>QBO� 0>OQF@FM>KQP TBOB QLIA QEBV TLRIA KLQ CBBI M>FK
 ?RQ QEBV @LRIA MOBPP > ?RQQLK FC QEBV AFA� TEFIB QEBV

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



OBMLOQBA KLQ CBBIFKD M>FK
 QEBV AFA
 FK C>@Q
 MOBPP QEB ?RQQLK
 PRDDBPQFKD > AFPPL@F>QFLK LC @LKP@FLRPKBPP
TEFIB�FK�QEB�EVMKLQF@�PQ>QB�	(FID>OA���(FID>OA
�����
�

4>HFKD > AFCCBOBKQ >MMOL>@E QL BUMI>FK EVMKLPFP
 QEB PL@F>I�@LDKFQFSB QEBLOV LC EVMKLPFP PBBP MBLMIB
FK EVMKLQF@ PQ>QBP >P MBOCLOJFKD QEB PL@F>I OLIB LC > EVMKLQFWBA MBOPLK� !P VLR TFII IB>OK TEBK VLR
PQRAV PL@F>I OLIBP
 MBLMIBsP ?BE>SFLO @>K ?B PE>MBA ?V QEBFO BUMB@Q>QFLKP LC ELT QEBV PELRIA >@Q FK
> DFSBK PFQR>QFLK� 3LJB SFBT > EVMKLQFWBA MBOPLKsP ?BE>SFLO KLQ >P >K >IQBOBA LO AFPPL@F>QBA PQ>QB LC
@LKP@FLRPKBPP
�?RQ�>P�QEBFO�CRICFIIJBKQ�LC�QEB�PL@F>I�BUMB@Q>QFLKP�CLO�QE>Q�OLIB�

MEDITATION
Meditation FP QEB >@Q LC CL@RPFKD LK > PFKDIB Q>ODBQ 	PR@E >P QEB ?OB>QE LO > OBMB>QBA PLRKA
 QL FK@OB>PB
>T>OBKBPP LC QEB JLJBKQ� 7EFIB EVMKLPFP FP DBKBO>IIV >@EFBSBA QEOLRDE QEB FKQBO>@QFLK LC > QEBO>MFPQ >KA
QEB MBOPLK ?BFKD QOB>QBA
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-BAFQ>QFSB QB@EKFNRBP E>SB QEBFO OLLQP FK OBIFDFLRP MO>@QF@BP 	Figure 4.24
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&BBIFKD�PQOBPPBA��4EFKH�JBAFQ>QFLK�JFDEQ�EBIM��4EFP instructional video
(http://openstaxcollege.org/l/meditate) QB>@EBP�ELT�QL�RPB�"RAAEFPQ�JBAFQ>QFLK
QB@EKFNRBP�QL�>IIBSF>QB�PQOBPP�

7>Q@E�QEFP video (http://openstaxcollege.org/l/brainimaging) ABP@OF?B�QEB�OBPRIQP
LC�>�?O>FK�FJ>DFKD�PQRAV�FK�FKAFSFAR>IP�TEL�RKABOTBKQ�PMB@FCF@�JFKACRIKBPP

JBAFQ>QFSB�QB@EKFNRBP�
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manifest content
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melatonin

meta-analysis

methadone

methadone clinic
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physical dependence
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sleep
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Summary

4.1 What Is Consciousness?
3Q>QBP LC @LKP@FLRPKBPP S>OV LSBO QEB @LROPB LC QEB A>V >KA QEOLRDELRQ LRO IFSBP� )JMLOQ>KQ C>@QLOP
FK QEBPB @E>KDBP >OB QEB ?FLILDF@>I OEVQEJP
 >KA
 JLOB PMB@FCF@>IIV
 QEB @FO@>AF>K OEVQEJP DBKBO>QBA
?V QEB PRMO>@EF>PJ>QF@ KR@IBRP 	3#.
� 4VMF@>IIV
 LRO ?FLILDF@>I @IL@HP >OB >IFDKBA TFQE LRO BUQBOK>I
BKSFOLKJBKQ
 >KA IFDEQ QBKAP QL ?B >K FJMLOQ>KQ @RB FK PBQQFKD QEFP @IL@H� 7EBK MBLMIB QO>SBI >@OLPP
JRIQFMIB QFJB WLKBP LO TLOH OLQ>QFKD PEFCQP
 QEBV @>K BUMBOFBK@B AFPORMQFLKP LC QEBFO @FO@>AF>K @V@IBP QE>Q
@>K IB>A QL FKPLJKF>
 PIBBMFKBPP
 >KA AB@OB>PBA >IBOQKBPP� "OFDEQ IFDEQ QEBO>MV E>P PELTK QL ?B MOLJFPFKD
FK AB>IFKD TFQE @FO@>AF>K AFPORMQFLKP� )C MBLMIB DL BUQBKABA MBOFLAP LC QFJB TFQELRQ PIBBM
 QEBV TFII
>@@ORB > PIBBM AB?Q >KA MLQBKQF>IIV BUMBOFBK@B > KRJ?BO LC >ASBOPB MPV@ELILDF@>I >KA MEVPFLILDF@>I
@LKPBNRBK@BP�
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4.2 Sleep and Why We Sleep
7B ABSLQB > SBOV I>ODB MLOQFLK LC QFJB QL PIBBM
 >KA LRO ?O>FKP E>SB @LJMIBU PVPQBJP QE>Q @LKQOLI S>OFLRP
>PMB@QP LC PIBBM� 3BSBO>I ELOJLKBP FJMLOQ>KQ CLO MEVPF@>I DOLTQE >KA J>QRO>QFLK >OB PB@OBQBA AROFKD
PIBBM� 7EFIB QEB OB>PLK TB PIBBM OBJ>FKP PLJBQEFKD LC > JVPQBOV
 QEBOB FP PLJB BSFABK@B QL PRDDBPQ QE>Q
PIBBM�FP�SBOV�FJMLOQ>KQ�QL�IB>OKFKD�>KA�JBJLOV�

4.3 Stages of Sleep
4EB AFCCBOBKQ PQ>DBP LC PIBBM >OB @E>O>@QBOFWBA ?V QEB M>QQBOKP LC ?O>FK T>SBP >PPL@F>QBA TFQE B>@E PQ>DB�
!P > MBOPLK QO>KPFQFLKP COLJ ?BFKD >T>HB QL C>IIFKD >PIBBM
 >IME> T>SBP >OB OBMI>@BA ?V QEBQ> T>SBP�
3IBBM PMFKAIBP >KA +�@LJMIBUBP BJBODB FK PQ>DB � PIBBM� 3Q>DB � >KA PQ>DB � >OB ABP@OF?BA >P PILT�T>SB
PIBBM QE>Q FP J>OHBA ?V > MOBALJFK>K@B LC ABIQ> T>SBP� 2%- PIBBM FKSLISBP O>MFA JLSBJBKQP LC QEB
BVBP
 M>O>IVPFP LC SLIRKQ>OV JRP@IBP
 >KA AOB>JFKD� "LQE .2%- >KA 2%- PIBBM >MMB>O QL MI>V FJMLOQ>KQ
OLIBP FK IB>OKFKD >KA JBJLOV� $OB>JP J>V OBMOBPBKQ IFCB BSBKQP QE>Q >OB FJMLOQ>KQ QL QEB AOB>JBO�
!IQBOK>QFSBIV
 AOB>JFKD J>V OBMOBPBKQ > PQ>QB LC MOLQL@LKP@FLRPKBPP
 LO > SFOQR>I OB>IFQV
 FK QEB JFKA QE>Q
EBIMP�>�MBOPLK�AROFKD�@LKP@FLRPKBPP�

4.4 Sleep Problems and Disorders
->KV FKAFSFAR>IP PRCCBO COLJ PLJB QVMB LC PIBBM AFPLOABO LO AFPQRO?>K@B >Q PLJB MLFKQ FK QEBFO IFSBP�
)KPLJKF> FP > @LJJLK BUMBOFBK@B FK TEF@E MBLMIB E>SB AFCCF@RIQV C>IIFKD LO PQ>VFKD >PIBBM� 0>O>PLJKF>P
FKSLISB RKT>KQBA JLQLO ?BE>SFLO LO BUMBOFBK@BP QEOLRDELRQ QEB PIBBM @V@IB >KA FK@IRAB 2"$

PIBBMT>IHFKD
 OBPQIBPP IBD PVKAOLJB
 >KA KFDEQ QBOOLOP� 3IBBM >MKB> L@@ROP TEBK FKAFSFAR>IP PQLM
?OB>QEFKD AROFKD QEBFO PIBBM
 >KA FK QEB @>PB LC PRAABK FKC>KQ AB>QE PVKAOLJB
 FKC>KQP TFII PQLM ?OB>QEFKD
AROFKD PIBBM >KA AFB� .>O@LIBMPV FKSLISBP >K FOOBPFPQF?IB RODB QL C>II >PIBBM AROFKD T>HFKD ELROP >KA FP
LCQBK�>PPL@F>QBA�TFQE�@>Q>MIBUV�>KA�E>IIR@FK>QFLK�

4.5 Substance Use and Abuse
3R?PQ>K@B RPB AFPLOABO FP ABCFKBA FK $3-�� >P > @LJMRIPFSB M>QQBOK LC AORD RPB ABPMFQB KBD>QFSB
@LKPBNRBK@BP� "LQE MEVPF@>I >KA MPV@ELILDF@>I ABMBKABK@B >OB FJMLOQ>KQ M>OQP LC QEFP AFPLOABO� !I@LELI

?>O?FQRO>QBP
 >KA ?BKWLAF>WBMFKBP >OB @BKQO>I KBOSLRP PVPQBJ ABMOBPP>KQP QE>Q >CCB@Q '!"!
KBROLQO>KPJFPPFLK� #L@>FKB
 >JMEBQ>JFKB
 @>QEFKLKBP
 >KA -$-! >OB >II @BKQO>I KBOSLRP PQFJRI>KQP
QE>Q >DLKFWB ALM>JFKB KBROLQO>KPJFPPFLK
 TEFIB KF@LQFKB >KA @>CCBFKB >CCB@Q >@BQVI@ELIFKB >KA >ABKLPFKB

OBPMB@QFSBIV� /MF>QB AORDP PBOSB >P MLTBOCRI >K>IDBPF@P QEOLRDE QEBFO BCCB@QP LK QEB BKALDBKLRP LMFLFA
KBROLQO>KPJFQQBO PVPQBJ
 >KA E>IIR@FKLDBKF@ AORDP @>RPB MOLKLRK@BA @E>KDBP FK PBKPLOV >KA MBO@BMQR>I
BUMBOFBK@BP� 4EB E>IIR@FKLDBKP >OB S>OF>?IB TFQE OBD>OAP QL QEB PMB@FCF@ KBROLQO>KPJFQQBO PVPQBJP QEBV
>CCB@Q�

4.6 Other States of Consciousness
(VMKLPFP FP > CL@RP LK QEB PBIC QE>Q FKSLISBP PRDDBPQBA @E>KDBP LC ?BE>SFLO >KA BUMBOFBK@B� -BAFQ>QFLK
FKSLISBP OBI>UBA
 VBQ CL@RPBA
 >T>OBKBPP� "LQE EVMKLQF@ >KA JBAFQ>QFSB PQ>QBP J>V FKSLISB >IQBOBA PQ>QBP LC
@LKP@FLRPKBPP QE>Q E>SB MLQBKQF>I >MMIF@>QFLK CLO QEB QOB>QJBKQ LC > S>OFBQV LC MEVPF@>I >KA MPV@ELILDF@>I
AFPLOABOP�

Review Questions

1. 4EB�?LAVsP�?FLILDF@>I�@IL@H�FP�IL@>QBA�FK�QEB
========�

>� EFMML@>JMRP
?� QE>I>JRP
@� EVMLQE>I>JRP
A� MFQRFQ>OV�DI>KA

2. ========�L@@ROP�TEBK�QEBOB�FP�>�@EOLKF@
ABCF@FBK@V�FK�PIBBM�

>� GBQ�I>D
?� OLQ>QFKD�PEFCQ�TLOH
@� @FO@>AF>K�OEVQEJ
A� PIBBM�AB?Q

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



3. ========�@V@IBP�L@@RO�OLRDEIV�LK@B�BSBOV���
ELROP�

>� ?FLILDF@>I
?� @FO@>AF>K
@� OLQ>QFKD
A� @LKP@FLRP

4. ========�FP�LKB�T>V�FK�TEF@E�MBLMIB�@>K�EBIM
OBPBQ�QEBFO�?FLILDF@>I�@IL@HP�

>� ,FDEQ�A>OH�BUMLPROB
?� @LCCBB�@LKPRJMQFLK
@� >I@LELI�@LKPRJMQFLK
A� K>MMFKD

5. 'OLTQE�ELOJLKB�FP�PB@OBQBA�?V�QEB�========
TEFIB�TB�PIBBM�

>� MFKB>I�DI>KA
?� QEVOLFA
@� MFQRFQ>OV�DI>KA
A� M>K@OB>P

6. 4EB�========�MI>VP�>�OLIB�FK�@LKQOLIIFKD�PILT�
T>SB�PIBBM�

>� EVMLQE>I>JRP
?� QE>I>JRP
@� MLKP
A� ?LQE�>�>KA�?

7. ========�FP�>�ELOJLKB�PB@OBQBA�?V�QEB�MFKB>I
DI>KA�QE>Q�MI>VP�>�OLIB�FK�OBDRI>QFKD�?FLILDF@>I
OEVQEJP�>KA�FJJRKB�CRK@QFLK�

>� DOLTQE�ELOJLKB
?� JBI>QLKFK
@� ,(
A� &3(

8. ========�>MMB>OP�QL�?B�BPMB@F>IIV�FJMLOQ>KQ�CLO
BKE>K@BA�MBOCLOJ>K@B�LK�OB@BKQIV�IB>OKBA�Q>PHP�

>� JBI>QLKFK
?� PILT�T>SB�PIBBM
@� PIBBM�ABMOFS>QFLK
A� DOLTQE�ELOJLKB

9. ========�FP	>OB
�ABP@OF?BA�>P�PILT�T>SB�PIBBM�
>� PQ>DB��
?� PQ>DB��
@� PQ>DB���>KA�PQ>DB��
A� 2%-�PIBBM

10. 3IBBM�PMFKAIBP�>KA�+�@LJMIBUBP�>OB�JLPQ
LCQBK�>PPL@F>QBA�TFQE�========�PIBBM�

>� PQ>DB��
?� PQ>DB��
@� PQ>DB���>KA�PQ>DB��
A� 2%-

11. 3VJMQLJP�LC�========�J>V�?B�FJMOLSBA�?V
2%-�ABMOFS>QFLK�

>� P@EFWLMEOBKF>
?� 0>OHFKPLKsP�AFPB>PB
@� ABMOBPPFLK
A� DBKBO>IFWBA�>KUFBQV�AFPLOABO

12. 4EB�========�@LKQBKQ�LC�>�AOB>J�OBCBOP�QL�QEB
QORB�JB>KFKD�LC�QEB�AOB>J�

>� I>QBKQ
?� J>KFCBPQ
@� @LIIB@QFSB�RK@LKP@FLRP
A� FJMLOQ>KQ

13. ========�FP�ILPP�LC�JRP@IB�QLKB�LO�@LKQOLI�QE>Q
FP�LCQBK�>PPL@F>QBA�TFQE�K>O@LIBMPV�

>� 2"$
?� #0!0
@� @>Q>MIBUV
A� FKPLJKF>

14. !K�FKAFSFAR>I�J>V�PRCCBO�COLJ�========�FC
QEBOB�FP�>�AFPORMQFLK�FK�QEB�?O>FK�PFDK>IP�QE>Q�>OB
PBKQ�QL�QEB�JRP@IBP�QE>Q�OBDRI>QB�?OB>QEFKD�

>� @BKQO>I�PIBBM�>MKB>
?� L?PQOR@QFSB�PIBBM�>MKB>
@� K>O@LIBMPV
A� 3)$3

15. 4EB�JLPQ�@LJJLK�QOB>QJBKQ�CLO�========
FKSLISBP�QEB�RPB�LC�>JMEBQ>JFKB�IFHB�JBAF@>QFLKP�

>� PIBBM�>MKB>
?� 2"$
@� 3)$3
A� K>O@LIBMPV

16. ========�FP�>KLQEBO�TLOA�CLO�PIBBMT>IHFKD�
>� FKPLJKF>
?� PLJK>J?RIFPJ
@� @>Q>MIBUV
A� K>O@LIBMPV

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP
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17. ========�L@@ROP�TEBK�>�AORD�RPBO�OBNRFOBP
JLOB�>KA�JLOB�LC�>�DFSBK�AORD�FK�LOABO�QL
BUMBOFBK@B�QEB�P>JB�BCCB@QP�LC�QEB�AORD�

>� TFQEAO>T>I
?� MPV@ELILDF@>I�ABMBKABK@B
@� QLIBO>K@B
A� OBRMQ>HB

18. #L@>FKB�?IL@HP�QEB�OBRMQ>HB�LC�========�
>� '!"!
?� DIRQ>J>QB
@� >@BQVI@ELIFKB
A� ALM>JFKB

19. ========�OBCBOP�QL�AORD�@O>SFKD�
>� MPV@ELILDF@>I�ABMBKABK@B
?� >KQ>DLKFPJ
@� >DLKFPJ
A� MEVPF@>I�ABMBKABK@B

20. ,3$�>CCB@QP�========�KBROLQO>KPJFPPFLK�
>� ALM>JFKB
?� PBOLQLKFK
@� >@BQVI@ELIFKB
A� KLOBMFKBMEOFKB

21. ========�FP�JLPQ�BCCB@QFSB�FK�FKAFSFAR>IP�QE>Q
>OB�SBOV�LMBK�QL�QEB�MLTBO�LC�PRDDBPQFLK�

>� EVMKLPFP
?� JBAFQ>QFLK
@� JFKACRI�>T>OBKBPP
A� @LDKFQFSB�QEBO>MV

22. ========�E>P�FQP�OLLQP�FK�OBIFDFLRP�MO>@QF@B�
>� EVMKLPFP
?� JBAFQ>QFLK
@� @LDKFQFSB�QEBO>MV
A� ?BE>SFLO>I�QEBO>MV

23. -BAFQ>QFLK�J>V�?B�EBIMCRI�FK�========�
>� M>FK�J>K>DBJBKQ
?� PQOBPP�@LKQOLI
@� QOB>QFKD�QEB�CIR
A� ?LQE�>�>KA�?

24. 2BPB>O@E�PRDDBPQP�QE>Q�@LDKFQFSB�MOL@BPPBP

PR@E�>P�IB>OKFKD
�J>V�?B�>CCB@QBA�?V�========�

>� EVMKLPFP
?� JBAFQ>QFLK
@� JFKACRI�>T>OBKBPP
A� MOLDOBPPFSB�OBI>U>QFLK

Critical Thinking Questions

25. (B>IQE@>OB MOLCBPPFLK>IP LCQBK TLOH OLQ>QFKD PEFCQP� 7EV FP QEFP MOL?IBJ>QF@� 7E>Q @>K ?B ALKB QL AB>I
TFQE�MLQBKQF>I�MOL?IBJP�

26. 'BKBO>IIV
 ERJ>KP >OB @LKPFABOBA AFROK>I TEF@E JB>KP TB >OB >T>HB AROFKD QEB A>V >KA >PIBBM
AROFKD QEB KFDEQ� ->KV OLABKQP
 LK QEB LQEBO E>KA
 >OB KL@QROK>I� 7EV AL VLR QEFKH AFCCBOBKQ >KFJ>IP
E>SB�PR@E�AFCCBOBKQ�PIBBM�T>HB�@V@IBP�

27. )C QEBLOFBP QE>Q >PPBOQ PIBBM FP KB@BPP>OV CLO OBPQLO>QFLK >KA OB@LSBOV COLJ A>FIV BKBODBQF@ ABJ>KAP
>OB @LOOB@Q
 TE>Q AL VLR MOBAF@Q >?LRQ QEB OBI>QFLKPEFM QE>Q TLRIA BUFPQ ?BQTBBK FKAFSFAR>IPs QLQ>I PIBBM
ARO>QFLK�>KA�QEBFO�IBSBI�LC�>@QFSFQV�

28. (LT�@LRIA�OBPB>O@EBOP�ABQBOJFKB�FC�DFSBK�>OB>P�LC�QEB�?O>FK�>OB�FKSLISBA�FK�QEB�OBDRI>QFLK�LC�PIBBM�

29. $FCCBOBKQF>QB QEB BSLIRQFLK>OV QEBLOFBP LC PIBBM >KA J>HB > @>PB CLO QEB LKB TFQE QEB JLPQ @LJMBIIFKD
BSFABK@B�

30. &OBRA ?BIFBSBA QE>Q AOB>JP MOLSFAB FJMLOQ>KQ FKPFDEQ FKQL QEB RK@LKP@FLRP JFKA� (B J>FKQ>FKBA QE>Q
> AOB>JsP J>KFCBPQ @LKQBKQ @LRIA MOLSFAB @IRBP FKQL >K FKAFSFAR>IsP RK@LKP@FLRP� 7E>Q MLQBKQF>I @OFQF@FPJP
BUFPQ�CLO�QEFP�M>OQF@RI>O�MBOPMB@QFSB�

31. 3LJB MBLMIB @I>FJ QE>Q PIBBMT>IHFKD >KA Q>IHFKD FK VLRO PIBBM FKSLISB FKAFSFAR>IP >@QFKD LRQ QEBFO
AOB>JP��7EV�FP�QEFP�M>OQF@RI>O�BUMI>K>QFLK�RKIFHBIV�

#E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP ���



32. /KB LC QEB OB@LJJBKA>QFLKP QE>Q QEBO>MFPQP TFII J>HB QL MBLMIB TEL PRCCBO COLJ FKPLJKF> FP QL PMBKA
IBPP T>HFKD QFJB FK ?BA� 7EV AL VLR QEFKH PMBKAFKD T>HFKD QFJB FK ?BA JFDEQ FKQBOCBOB TFQE QEB >?FIFQV
QL�C>II�>PIBBM�I>QBO�

33. (LT�FP�K>O@LIBMPV�TFQE�@>Q>MIBUV�PFJFI>O�QL�>KA�AFCCBOBKQ�COLJ�2%-�PIBBM�

34. 4EB KBD>QFSB EB>IQE @LKPBNRBK@BP LC ?LQE >I@LELI >KA QL?>@@L MOLAR@QP >OB TBII�AL@RJBKQBA� ! AORD
IFHB J>OFGR>K>
 LK QEB LQEBO E>KA
 FP DBKBO>IIV @LKPFABOBA QL ?B >P P>CB
 FC KLQ P>CBO QE>K QEBPB IBD>I AORDP�
7EV�AL�VLR�QEFKH�J>OFGR>K>�RPB�@LKQFKRBP�QL�?B�FIIBD>I�FK�J>KV�M>OQP�LC�QEB�5KFQBA�3Q>QBP�

35. 7EV >OB MOLDO>JP ABPFDKBA QL BAR@>QB MBLMIB >?LRQ QEB A>KDBOP LC RPFKD QL?>@@L MOLAR@QP GRPQ >P
FJMLOQ>KQ�>P�ABSBILMFKD�QL?>@@L�@BPP>QFLK�MOLDO>JP�

36. 7E>Q�>AS>KQ>DBP�BUFPQ�CLO�OBPB>O@EFKD�QEB�MLQBKQF>I�EB>IQE�?BKBCFQP�LC�EVMKLPFP�

37. 7E>Q QVMBP LC PQRAFBP TLRIA ?B JLPQ @LKSFK@FKD OBD>OAFKD QEB BCCB@QFSBKBPP LC JBAFQ>QFLK FK QEB
QOB>QJBKQ�CLO�PLJB�QVMB�LC�MEVPF@>I�LO�JBKQ>I�AFPLOABO�

Personal Application Questions

38. 7B BUMBOFBK@B PEFCQP FK LRO @FO@>AF>K @IL@HP FK QEB C>II >KA PMOFKD LC B>@E VB>O TFQE QFJB @E>KDBP
>PPL@F>QBA TFQE A>VIFDEQ P>SFKD QFJB� )P PMOFKDFKD >EB>A LO C>IIFKD ?>@H B>PFBO CLO VLR QL >AGRPQ QL
 >KA
TEV�AL�VLR�QEFKH�QE>Q�FP�

39. 7E>Q AL VLR AL QL >AGRPQ QL QEB AFCCBOBK@BP FK VLRO A>FIV P@EBARIB QEOLRDELRQ QEB TBBH� !OB VLR
ORKKFKD�>�PIBBM�AB?Q�TEBK�A>VIFDEQ�P>SFKD�QFJB�?BDFKP�LO�BKAP�

40. (>SB VLR 	LO PLJBLKB VLR HKLT
 BSBO BUMBOFBK@BA PFDKFCF@>KQ MBOFLAP LC PIBBM ABMOFS>QFLK ?B@>RPB LC
PFJMIB FKPLJKF>
 EFDE IBSBIP LC PQOBPP
 LO >P > PFAB BCCB@Q COLJ > JBAF@>QFLK� 7E>Q TBOB QEB @LKPBNRBK@BP
LC�JFPPFKD�LRQ�LK�PIBBM�

41. 2BPB>O@EBOP ?BIFBSB QE>Q LKB FJMLOQ>KQ CRK@QFLK LC PIBBM FP QL C>@FIFQ>QB IB>OKFKD >KA JBJLOV� (LT
ALBP HKLTFKD QEFP EBIM VLR FK VLRO @LIIBDB PQRAFBP� 7E>Q @E>KDBP @LRIA VLR J>HB QL VLRO PQRAV >KA
PIBBM�E>?FQP�QL�J>UFJFWB�VLRO�J>PQBOV�LC�QEB�J>QBOF>I�@LSBOBA�FK�@I>PP�

42. 7E>Q�C>@QLOP�JFDEQ�@LKQOF?RQB�QL�VLRO�LTK�BUMBOFBK@BP�TFQE�FKPLJKF>�

43. ->KV MBLMIB BUMBOFJBKQ TFQE PLJB PLOQ LC MPV@EL>@QFSB PR?PQ>K@B >Q PLJB MLFKQ FK QEBFO IFSBP� 7EV
AL�VLR�QEFKH�MBLMIB�>OB�JLQFS>QBA�QL�RPB�PR?PQ>K@BP�QE>Q�>IQBO�@LKP@FLRPKBPP�

44. 5KABO TE>Q @FO@RJPQ>K@BP TLRIA VLR ?B TFIIFKD QL @LKPFABO EVMKLPFP >KA�LO JBAFQ>QFLK >P >
QOB>QJBKQ LMQFLK� 7E>Q HFKA LC FKCLOJ>QFLK TLRIA VLR KBBA ?BCLOB VLR J>AB > AB@FPFLK QL RPB QEBPB
QB@EKFNRBP�

��� #E>MQBO���3Q>QBP�LC�#LKP@FLRPKBPP

4EFP�@LKQBKQ�FP�>S>FI>?IB�CLO�COBB�>Q�


