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Systematic Review of the Pittsburgh Sleep Quality Index used for Measuring Sleep Quality
among Adults with Trauma Experiences
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Purpose: The purpose of this study was to review articles that used the Pittsburgh Sleep Quality Index (PSQlI) scale
to measure sleep quality among adults with trauma experiences. Methods: Databases such as PubMed, CINAHL,
Embase, Cochrane, Medline, Google Scholar, Riss, NDSL, and reference data were searched systematically for
relevant studies from July 5 to 6, 2018. A quality assessment was conducted using the COSMIN (COnsensus-based
Standards for the selection of health Measurement INstruments) risk of bias checklist, including content validity,
structural validity, internal consistency, reliability, measurement error, hypotheses testing, cross-cultural validity,
criterion validity, and responsiveness. Results: Fourteen studies met the inclusion criteria. All selected studies
confirmed the overall quality of sleep by total score, but only 28.6% of the papers presented subscales. The quality
of the methodology used varied within and between studies. Internal consistency of 21.5%, cross-cultural validity
of 7.1%, and criterion validity of 14.2% were all evaluated as sufficient (+). Reliability and measurement errors were
not presented in selected studies. Conclusion: Our findings revealed that overall quality of sleep was measured
by analyzing the characteristics and measurement attributes of the PSQI. However, as a result of the varying
purposes of each study, the full potential of the tool could not be optimized. Future research should assess the
attributes of the PSQI based on the content specified in the COSMIN evaluation standard, using it carefully to
consider the target population’s socio-cultural characteristics.
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PubMed (n=65)
CINAHL (n=343)

Cochrane (n=155)

All records identified through
overseas database searching
(n=1,167)

Medline (n=56)
Embase (n=492)
Google Scholar (n=56)

All records identified through
Korea database searching (n=73)

RISS (n=65)

NDSL (n=8)

Excluded: duplicate records
(n=233)

Records after duplicates removed (n=1,007)

4

A 4

- Not measuring sleep quality (n=382)

- Not focused on psychological trauma (n=473)
- Review article (n=15)

- Gray literature (n=7)

- Qualitative study (n=1)

Excluded: title and abstracts did not meet
the eligibility (n=878)

Journal articles' titles and abstracts
screened for eligibility (n=129)

A4

- Not measuring PSQI (n=52)

- Not focused on psychological trauma (n=48)
- Not original article (n=8)

- Not published in English or Korean (n=7)

Excluded: full-text articles did not meet
the eligibility (n=115)

Studies included in the final review
(n=14)

PSQI=Pittsburg Sleep Quality Index.

Figure 1. Flow chart of study selection.
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Table 1. Characteristics of Included Studies

o Study design/ Contents
uthor udy design, L -
(publication Population Mode of Main a;m of ) Total ~ Scoring Results
year) completion study Domain (n) items (range / total
(n) score)
Short et al. 30 adults; USA Ecological To identify the 1 Sleep quality - - The worse the
(2018) 18~60 years momentary relevant factors symptoms of PTSD
[AT] Women 61.3%, assessment of insomnia and are, the worse the
Men 38.7% study nightmares in quality of sleep
(Mean=38.04, SD=5.14)  /Self-report PTSD subjects
Chopko etal. 193 officers; USA Cross- To examine the 7 Sleep quality 19 4-point PTSD avoidance
(2018) 23~63 years sectional pathway between Sleep latency Likert scale demonstrated the
[A2] Women 6.7%, survey a trauma event, Sleep duration (0~3/0~21) strongest relationship
Men 93.3% /Self-report PTSD, sleep, Sleep efficiency with poor sleep quality
(Mean=41.6, SD=9.2) and health Sleep disturbance
Sleep medication
Sleep daytime
dysfunction
Tahmasian 64 adults; Iran Cross- To investigate 7 Sleep quality - Cut off The combination of
etal. (2017) PTSD subjects: sectional the sleep patterns Sleep latency 5~6 subjective and
[A3] 38~67 years survey of PTSD and Sleep duration objective measurement
Women 6.2%, /Self-report healthy subjects Sleep efficiency tools will better
Men 93.8% Sleep disturbance explain the distinction
(Mean=50.4, SD=6.5) Sleep medication between healthy
Sleep daytime and PTSD patients
Healthy subjects: dysfunction
35~66 years
Women 6.2%,
Men 93.8%
(Mean=46.7, SD=8.3)
Werner etal. 51 women; USA Cross- To examine the 7 Sleep quality 19 4-point Correlation between
(2016) 18~59 years sectional relationship Sleep latency Likert scale PTSD and PSQI: 0.51
[A4] (Mean=36.1, SD=12.0) survey between sleep Sleep duration (0~3)
/Self-report disturbance and Sleep efficiency Cut off 5
PTSD Sleep disturbance
Sleep medication
Sleep daytime
dysfunction
Thordardottir 643 adults; Iceland Cross- To assess the 1 Sleep quality - Cut off 5 - Young adults
etal. (2016) 18 years or older sectional sleep quality of (20~39 years)
[A5] survey PTSD patients 1.28 (0.86~1.91)
PTSD group: 286 /Self-report 16 years after - Adults (>40 years)
Women 50%, exposure 1.14 (0.74~1.74)
Men 50%
Comparison group: 357
Women 54%,
Men 46%
Galovski etal. 108 women; USA Randomized To examine 3 Sleep quality - 4-point PTSD patients
(2016) 18 to 70 years controlled sleep Sleep latency Likert scale - baseline: 12.7
[A6] PTSD group: 52 study improvement Sleep duration (0~3/21) - after CPT: 8.48
Comparison group: 56 /Self-report in PTSD patients Cut off 5
(Mean=36.87, by cognitive
SD=11.80) therapy
Pickettetal. 612 college students; Cross- To examine the 3 Sleep efficacy 19  4-point Emotion regulation
(2016) USA (Mean=20.8) sectional relationship Perceived sleep Likert scale difficulties-daily
[A7] survey between sleep quality (0~3/21) disturbances=.13
/Self-report quality and Daily disturbances
emotion
regulation
difficulties

BP=blood pressure; CBT=cognitive behavioral therapy; CPT=cognitive processing therapy; PTSD=posttraumatic stress disorder; PRV=proportion reduction in
within-level variance; PSQI=Pittsburg Sleep Quality Index.
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Table 1. Characteristics of Included Studies (Continued)

Properties of Measures to Assess of Sleep Quality

o Study design/ Contents
uthor udy design, - -
(publication Population Mode of Mantl a;m of ) .Total Scoring Results
year) completion Sakey Domain (n) items  (range / total
(n) score)
Talbot et al. 45 adults; USA Randomized  To improve 1 Sleep quality 19 Total score  CBT group: improved
(2014) 18~65 years controlled insomnia in 0~21 the quality of sleep
[A8] study PTSD patients - midtreatment
/Self-report by CBT (t (40)=-2.13, p=.039)
- posttreatment
(t (40)=-7.62, p<.001)
Richardsetal. 83 adults; USA Cross- To compare 1 Sleep quality - - PSQI
(2013) 19~39 years sectional objective - Women: 11.01 (3.04)
[A9] Women 42, Men 41 survey measures of - Men: 10.26 (3.46)
/Self-report sleep in men
and women
PTSD subjects
Ulmer et al. 148 adults; USA Cross- To determine 7 Sleep quality 19 4-point PSQI
(2013) PTSD group: 96, sectional PSQI and PTSD Sleep latency Likert scale - Non-dippers: 9.44 (5.34)
[A10] Comparison group 52 survey by nocturnal Sleep duration (0~3/21) - Dippers: 6.45 (4.45)
/Self-report BP in women Sleep efficiency Cut off 5
Sleep disturbance
Sleep medication
Sleep daytime
dysfunction
Kobayashi 45 adults; USA Cross- To examine 1 Sleep quality 19 4-point Women demonstrated
etal. (2013) Women: 42 sectional gender Likert scale more poor sleep quality
[A11] (Mean=37.7, SD=14.6) survey differences and (0~3) due to the nightmares
Men: 41 /Self-report sleep in PTSD Cut off 5 and disruptive
(Mean=40.5, SD=14.3) nocturnal behaviors
Babsonetal. 46 women; USA Cross- To examine 1 Sleep quality 19  4-point PSQI
(2012) (Mean=27.54, sectional sleep and Likert scale - PTSD: 8.50 (3.29)
[A12] SD=13.62) survey anxious (0~3/21) - No PTSD: 5.24 (3.04)
/Self-report reactivity Cut off 5
in PTSD
Galovskietal. 108 women; USA Randomized  To improve 7 Sleep quality 19 4-point PSQI
(2009) (Mean=33.0, SD=10.0) controlled sleep Sleep latency Likert scale - Pre: 10.96 (4.20)
[A13] study impairment in Sleep duration (0~3/21) - Post: 7.48 (4.09)
/Self-report PTSD patients Sleep efficiency Cut off 5 - After 9 months:
by CBT Sleep disturbance 7.08 (3.83)
Sleep medication
Sleep daytime
dysfunction
Rhudy etal. 35 adults; USA Cross- To examine the 1 Sleep quality - 4-point - PSQI: 12.80 (4.35)
(2008) 22 to 63 years sectional relationship Likert scale - High relevance of
[A14] Women 25, Men 10 survey between sleep (0~3/21) nightmare imagery to
(Mean=39.64, /Self-report quality and Cut off 5 sleep disturbance
SD=12.02) nightmare
imagery-evoked
autonomic
responses

BP=blood pressure; CBT=cognitive behavioral therapy; CPT=cognitive processing therapy; PTSD=posttraumatic stress disorder; PRV=proportion reduction in

within-level variance; PSQI=Pittsburg Sleep Quality Index.

2) P4

TR 19(71%)] ATA2NA BH1H 0918
2 Aete] AT ABAS BAsHgh T gho] CEHI
1.00, RMSEA 0.0092.2 CFI7} 0.95X t} 331, RMSEA7}
0.06 0|t 2 AA|E| o] ‘+'(sufficient)S BHQtTh L R] AL
oNA= FEEFEE SU 5 A= ol AA = o UA| F%
Th(Table 3).

) HH YA =

WA YA == 67 (42.8%) 9] Aol A AJAISEAL 91313t PSQI
23 AA o] gt Cronbach’s a k& A|AIEFTh 1 3h-2
41~820] B2 1 gtk 37 (21.5%)2] ATF[A2,A5,A6]00 A
Cronbach’s aZ}o] .70 o]Ako 2 A A= o] ‘+'(sufficient) S
drofth BE A= shHEEE] igt Cronbach’s a k2 A
X|3}2] SFQFTHTable 3).
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Table 2. Evaluating the Content Validity of Patient-reported Outcome Measures

Author (publication year) Relevance Comprehensiveness Comprehensibility
Short et al. (2018) [A1] + ? -
Chopko et al. (2018) [A2] + + -
Tahmasian et al. (2017) [A3] + ? -
Werner et al. (2016) [A4] + + -
Thordardottir et al. (2016) [A5] + ? -
Galovski et al. (2016) [A6] + + -
Pickett et al. (2016) [A7] + ? -
Talbot et al. (2014) [A8] + ? -
Richards et al. (2013) [A9] + ? -
Ulmer et al. (2013) [A10] + + -
Kobayashi et al. (2013) [A11] + ? -
Babson et al. (2012) [A12] + ? -
Galovski et al. (2009) [A13] + ? -
Rhudy et al. (2008) [A14] + ? -

+=sufficient; -=insufficient; ?=indeterminate.

4 AF=H SR} 7) EAEE =

A=t 27 e X= o Aol = AAISHA] eh3ttHTable
3). 22y Werner 5{A4]-& W& Y2 =5 Cronbach’s a 2 A|
AlstaL ~851st A1 2| = gholakal 31T} Kobayashi®} De-
lahanty [A11]¢] &F-o]| A &= Cronbach’s o & 53l & YA
ZEAABFAA T g2 AR E 28 HrkAE = A
(AL AT E A 45 9 Al 8 St o] 152}
o] Cronbach’s a2 A A|5}T}

5) 7H43
1399] A6 7147l el Bk AAIsk L, 1
A3gho] AR b HYHH 0 2 7H3t U 3hg{chTable 3).

6) =3} Bl 545U

W3 B/ 5785 Y 32 4H(28.6%) 2] Aol A AA]
319 O UHA3,A9-A11], 1H(7.1%) 2] ATL[ATO]o) AT + (suf-
ficient) & W9ftl. Tahmasian 5[A3], Richards F{A9] ¥
Kobayashi®} Delahanty [A11]9] Ao AE 287 A,
4 59 8lo] zpo)7t Q= A L2 A A F o] - (insufficient) &
wkokth Ulmer S[A10]9] ol A 1E7ko] Zhol7h gl 7
© 2 AA| =] o] ‘+'(sufficient) S BFQITH Table 3).
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AL eU@28%)e] ATl ANt 19
(7.1%)°] ATF[A3]o)A AUC ZH2 96.82 AAEHET, 1
(7.1%)9] AE[A4]ol| A PSQIL} EHZE 7] correlation {):0]
722 A A= o] ‘+ (sufficient) S wrokct. 121} 4H 0] AP
ArS A 9] Zho] .70 n|eko 2 AR E o] ‘- (insufficient) S
HiQtT(Table 3).

8) ¥h-3-4
ukSAd-2 17 9] ATL[A3]o) 4] AUC 3t 96.8& A X|6+%L.
L ohE Aol A= AATSHA] ehgket. vk 2F Aol A] A A

| Agho] M ol -85k 130 Aol A vh-g-Ado]
+(sufficient)E WHQtTH(Table 3).
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Table 3. Summary of the Pittsburg Sleep Quality Index Measurements

Author Structural  Internal . ..., Measurement Hypotheses Cross-cultural Criterion Responsive
L iy . Reliability . . T

(publication year) validity ~ consistency error testing validity validity ness

Short et al. - ? ? ? + ? ? +

(2018) [A1]

Chopko et al. + + ? ? + ? 2 +

(2018) [A2]

Tahmasian et al. - ? ? ? + - + +

(2017) [A3]

Werner et al. - = ? ? + ? + +

(2016) [A4]

Thordardottir et al. - + ? ? ? ? ? ?

(2016) [A5]

Galovski et al. - + ? ? + ? 2 +

(2016) [A6]

Pickett et al. - ? ? ? + ? _ +

(2016) [A7]

Talbot et al. = ? ? ? + ? 2 +

(2014) [AS8]

Richards et al. - ? ? ? + - 2 +

(2013) [A9]

Ulmer et al. = ? ? ? + + ” +

(2013) [A10]

Kobayashi et al. - - ? ? + _ _ +

(2013) [A11]

Babson et al. - = ? ? + ? - +

(2012) [A12]

Galovski et al. - ? ? ? + ? ? +

(2009) [A13]

Rhudy et al. = ? ? ? + ? _ +

(2008) [A14]

+=sufficient; -=insufficient; ?=indeterminate.

QAT 0|8 A A1 A 0 2 F-ggtolli= 2o} glgirk. ofof £ A
TFAHEPSQ S ET) BT E AR AL FHo2
=951z} gkt
PSQI S == 77 '3} BIor FEHAL RGO
F2o] QlHs]. AHE BE AN EehoniE HS
4%44@%@¢ﬁ4£e e B Selstck ey
3] Agto] 77) 84R o mE A4S AT, Ll R] A
= AR S AL SRS AS SIS SRR A
= $25%, olot BalE SAE
% SRR A AR, SR Qg
Bk olElw A 5= FRlske Aol tdAtelA|
48 SRS AT Slol o Froloh kA =15

o{-}lr

. o
i
i)

(]
A
ol
F“F
m

4ﬂﬂﬂ%ﬂﬂ@?ﬂiﬁwﬂﬂlg%ﬁi—%ﬂﬂ*
9ot A TolA) AN s B0 5
Q%A e olok & Aol

Sule) do] £ HBE TR ARYL 5HE 7|Ee
2 good sleeper®} poor sleeper2 FFEETH11]. AFH 2=
AFolA Eekent Fao] Hol4E 4wl Fo) 7
Ao 2 Vel £l AL 2 A= L2 =A% AR
welth 22U 5 1480 47 5 88 0] Ao e A4 BE
o} ZekE & A5 poor sleeperS T3 9191t ol
Q7o) A3ke Astslshcd] FA ok AT ETE A}
Sl glol S0 =S Wopstel Yoot gobdss 4

Wl o] LhikA = B0 EAS A 05] AL B
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sjeh. ok ol A AN AR S5 ZeatE AL o
Aol o] o L oA E Al ste] AUs $A1E A

Foho) 7101 4 92 Rl
2 Ao BAT A7) SHE o2 129, ol 18, of
o]&=tE 1Ho a1, =) =2 §13ltt. E3 Sohn 5{12]0]

20124 3H2o] 2 Hieket PSQLE Buysse S(8]o] et @
A st 3} A ) QRS Bk o m, WA AR} 3
ko] 24§ 317]0] Bekaka §olg Epolct. o] F Uk 4
QI[15], A4S AHE o [24], e FRH25], 9F BAH26] 58
Saros 977k AE o] ghort, PSQIETE olgate] 2l
B =ehe 47 B4 7R G 200 sl
S litel W oot Agke] BAIE o oy 5
dlask 4w B 977 Waw Ao Az,
147 979 2% $49) AL B A3k, BE A7)
A 78 W7ok 24 S4o] et Hrsl RETS glel
Sic. COSMINE 12|, B, w84, 81 417bs 4 591 4
7P BRAAR £70) 37 $418 BIRH18]. o714 4]
F == 3AkE A 9] (extended definition) 24 9] 7] ¢]u]
st o] B7Isk7] s WA BA &, AF =, SHAE F
) ZQlshar Qlot. E7E EP:*Eb TR E, WEEBE, &
Aetehe, 7R, BEnsh el 1 2 2ol AL sholst
o & apa, 2AeE, AU, nR e de)
=45 U4, EAEE, W Ao dhet Bk R oz
AIE AANSFRATE, A= D S 3= 7] s H o A
Atk 4 4900 ©hE BrHE T o A
5= #1389 A7H[A2]0| 4 CFI2RMSEA
Exﬂf\lﬁw 214 2l @A S A skt 2 E4S 4
B ES AS0hs 4 HR[27] o= g3 8 Q@A H ot
© 8elF gQl@A ol 7Hde Aol glof of A Ert ol
c}. thek Chopko S{A2]0] 71447184 913 214 2184
= A X3k CFI2} RMSEA ©]2]o]| = SRMR, TLI, x°* S-¢] A1}
18] FHA AlAlsl & B_7E Ak B BT E 4
5 Wole ti= Jd vl wshe W [28], gt S
IR o2 Sste] SAstaAL she ST HARTH Y
BHAA FFES Flshe B EA -t FE U (multi-
trait-multimethod approach) 5] It}H?29]. 2t S =
T7F EAstaA st A E S Aes] HhgsheAl Elshes
FEFE AFE ol ohde S A8 & 4= ik ot
2 Aol A E AFES AP AT} ZAMAFEA PSQL
= = %71 dizofl o] o
T &lo] 0191 = o e= 1T a7t vk

G2 o\ Jl)l
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COSMIN=2 &5 A 9] (extended definition)ZA] 2] Al
=2 Grlsl7] Yol WAL R &, A=, =X @ 2= F01%t
tH18]. COSMIN $]¥3]= WA AX ol sl =25k,
AL O] FAY diZoll 91939 81%7F WA YA =7} 4l
2| mof] Z3tEhar Fofsheith il WA AR =9 412 = A
oo YrAW NgA 2fo] o B S Ao = T
51712 275 tH18]. A A e =2t e #Hd A
Sojn), Al = $47he] 71 Wek(true variance)2] o] 2 <]
3t =74 9] F W H|-&(the proportion of the total variance in
the measurements) 2 U] & Y x| =9} FL R TH18].

COSMIN 7o]=efelof il A BHele 913}
Cronbach’s a & o0]-&5}11 QIt}H19]. Cronbach’s a 7} 24
E77H BUT AP0 FAEo] dhisx] FEE The] i
A RS A 02 1 gto] 242 A AA wr ek 2
oM 7] ATl 4 21913k Ik 20181 COSMIN 7Ho]
E2iel 7129 W21, Cronbach’s agho] .70 o]do]H W3]
QA7 Fusteh SHho]. 2 ATolAlE 3R] @
[A2,A5,A6]0 ARt “+ (sufficient)S LT} that, Cronbach’s
Agre ZHETO] BYaT} WA ol 4 g3 o] WA
o] & IFolAM = B Robd 4= e u 2 (28], 54 7l d ot of
Arol 4 aste] s Fart gl ohel, Werner 5
[A4]3} Kobayashi®} Delahanty [Al1]& A& =9} YA Y
A= FUsA BFte] AHgeka gtk AHEE A7
A7t Zgel A ok ke doht WA SAHEA &
ohs AoE BAT S BYT THET S4B 2
TS EH STHRE DS URY P2 s 200
J COSMIN 7}o]= el
713} 7 QA= E SHIsHe Kappa Ao} 23 o}ako] H7ha)
2 QAEE BB ICCE o] §3te] Ih=s A5t
oBE P ol B3}l 478 Hate Bat ULHIL
3 PSQI Y ETE TFE T8I 44E vlLete] 2ele] 4
1ol Fo] o 321X & E0IE 4= 1= Norm-referenced
FE|Z A AA-A A A (test-retest) S Z5] AF=E &9l
3l & = Qch28]. ofuf 2 He A A A B S =
ol7] Sfal A} Al o8 AL} et AT O 2 $4
sfok stz Zolc.

274 230 A 3 S k) Aol 2 ofulalni, 48
0] BB AR A8 D olast, s
A M2 h2 45 5 chopat 2.0lo] JaRe v A 4 et v}
N 24948 H434517] ) A Al AAH WA}
e FAHE AN Bat Uk Se), Su e A



3} Wgle AF7] Bl WakE Ho|m, Heishd U 3
2] 23] JaFL T ATH30]. Eehout hgAEL o
B85 B0 2 Q1) 470) Ao JaES WAL, o2t
£ 957 el5e] Maka Qs ek Sugole el
o 74X A RAE AT 4 ik webA Eok oot oAt
A PSQI 24 Aol o] 52] S4-& Abdlo] 15T Aprhi
Tk 7R ARR1A Selg B e gle.
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¥ 5ol U2 ol 2 1T WAt gle. B3| =7 Wk
o AL§T 749 S T 2AL ] TR E A 0l B4
2 sefslo} Gk o] S13) o] 9ol AHg = MR}
QFsto] ik 919815 A 3to] Lf§-2 BT Fol A
B2 Aok TH31]. ol efat B M E ThE ARl
A EEH R S5 E7E WSl 7Hs 3ol 1 Aoln,
FUT =70 ) B2t e 29 FAYL A
717 @ Roleh. & Ao A AH§ 2 PSQIE oo 1
&7 AT 2 £724 BRES ol v
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4%% ¥ 3 glol Wl Bk &-gato] ALgE
long w AT AL BErta) HEE B8 e
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Hzo] YU 1) 54 Exo] hehd 4 ow =l
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0] 9412, YL HEE Hatge] ook 0
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F0 01924 Aol 9] ol o tﬁ
2 UeRdh33]. ol A= §9o] utet 2abs S4o] v
of AYES}A e 7} ) Leh 5 9132 Sful e wetA]
TEES} B L S LS Sl9) WA AR e
27 wpdel thal A Eeolok shu, stk olape]
o= $Y ZAste] 1 AUZE v wT a7t ek
ARG 2gETe) AWt 2A7} B BESAE
o+ et} geio] glAof Thet H=olck. 19| A{A]
NHE 28 REFF SAPRE ST E79 WA 5
A3ko] AUC gk AAISHET, 53] Aol BHE =7
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2,1379] Aol 4] BlE gt WS AT M 7
sto] Alzkol ATstA QAR Fad WSS ST
4 Q=R SH18]. Z, A2k A o] upe} Wskshe 4ol e
SEES AT S Yon FAH HIL 9B At E 5
1CH35]. whabA] g Akl 2 ek haaha) ZAE A
5171 1l ohE et 2po] 7} of g wstE of 7}iL gl o,
A3t 7ke] W3l AL ojWdtA] 23] o]} A8} AT
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