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[Abstract] Objective Post-Intensive Care Syndrome-Family(PICS-F) refers to the new-onset or
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aggravated multidimensional impairments in physical, psychological, and social functioning that family
members may develop during and after the patient’s intensive care unit(ICU) stay, which can affect their
physical and mental health, decision-making and caregiving capacity, and even patient outcomes. However,
the existing tools have limited applicability to family members after ICU discharge. Based on the symptom
management theory, this study aims to develop a symptom assessment scale for PICS-F and test its reliability
and validity among family members within 1 month after ICU discharge, thereby providing a tool for early
clinical assessment. Methods An item pool for the scale was constructed through a scoping review and
semi-structured interviews with family members, and a preliminary version of the scale was formed after
Delphi expert consultation and revision following a pilot survey. A cross-sectional design was then adopted for
scale validation. Two-phase validation study was carried out. Family members of patients transferred out of
ICU within 1 month were conveniently sampled from the Second Affiliated Hospital of Army Medical
University and the General Hospital of Northern Theater Command. In Phase 1(March - May 2026), 190
participants were enrolled, and item analysis and exploratory factor analysis(EFA) were performed to screen
items and determine the dimensional structure. In Phase 2(May—June 2026), 201 participants were enrolled,
and confirmatory factor analysis(CFA) was applied to verify model fit. Convergent validity, discriminant
validity, and internal consistency reliability were also examined. Results The final version of the PICS-F
symptom assessment scale comprised 20 items across 4 dimensions: emotional symptoms, physiological
symptoms, cognitive symptoms, and social functioning distress. EFA extracted 4 common factors with a
cumulative variance contribution rate of 70. 209%, and the factor loadings of individual items ranged from
0. 527 to 0. 939, forming 4 first-order dimensions. CFA demonstrated adequate model fit, with x*/df=2. 377,
root mean square error of approximation(RMSEA)=0. 083, comparative fit index(CFT)=0. 916, Tucker-Lewis
index(TLI)=0. 902, and standardized root mean squared residual(SRMR)=0. 063. All dimensions achieved
acceptable convergent validity, with average variance extracted(AVE)>0. 5 and composite reliability(CR)>0. 7,
indicating satisfactory discriminant validity. The total scale exhibited excellent internal consistency
(Cronbach’ s a=0. 942) and split-half reliability(0. 857), indicating good scale reliability. Conclusion The
PICS-F symptom assessment scale developed in this study demonstrates satisfactory reliability and validity,
and can serve as a comprehensive instrument for evaluating PICS-F-related symptom burden in family
members, providing a reference for formulating individualized intervention strategies.
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A& 5 HHk H bR NP, 2855 /N LS a7 LA
Bro 5545 EFA P, Q17 ™8 28 Xk far T LASIBE . Bl
Je XA 204 2% B EAT AR 5 AR R M T 434, KMO
fH 4 0. 906, Bartlett’ s BRKJE K 5 x>=2 745. 949(df=190,
P<0.001) , G55 4 N4 B 1 25 0 IR 48 (7 45 H
Q1~Q5;Q7 F1Q9) s BIFEIRESE (415 H :Q13~Q16) 5
INFREARZE R (5145 H £ 027,028 .030~Q32) 5 #1435
RERAL4ERE (44 H 1 Q21.0Q22.Q24 F1Q25) , B 7
ZERRRERR A T0.209% ., 4545 B A F 2 47>0. 40 H G
Z k7, LR EE>0. 40, e, M R A B R (]
DRI F AT 58  JE T L& 4485 2012 H IR
K& ICU Ja 25 A TEAE IR PP Al 4 .
2.5.2 CFABRIGIE ROV ABE5EXT 4
A5 R SRS UE T ST, 45 bR AL 10l R AL B XS
16 T F6 55 B 40 i o 11 2% A ) — 5 A8 o e

F1 PENGREBPHEEFN BT (n=391)
Table 1 General characteristics of the respondents and the

patients they care for(n=391)

Variables n(%)
Sex
Male 157(40. 15)
Female 234(59. 85)
Educational level
College and above 145(37.08)

High school and below 246(62.92)
Family role

Spouse 143(36.57)

Child 153(39.13)

Parent 51(13.04)

Sibling 15(3.84)

Other relative 29(7.42)
Employment status

Employed 167(42.71)

Retired 61(15.60)

Unemployed 130(33.25)

Other 33(8.44)
Caregiver status

Sole caregiver 92(23.53)

With nursing assistant or other family member present 299(76.47)

Patient diagnosis

Cardiovascular disease 188(48.08)

Neurological disease 159(40. 66)

Other 44(11.26)
Time since ICU discharge

Within 10 d 384(98.21)

10t030d 7(1.79)
History of resuscitation

Yes 54(13.81)

No 337(86.19)
Mechanical ventilation

Yes 240(61.38)

No 151(38.62)
Medical insurance type

Urban and rural resident medical insurance 219(56.01)

Employee medical insurance 146(37. 34)

Self-payment 7(1.79)

Commercial health insurance 14(3.58)

Multiple payment modes (including commercial 5(1.28)

health insurance)

HiR ZHLA LR mARIA x2/df=2. 377 .RMSEA=
0. 083 Lt % 8l & 48 £X (comparative fit index, CFI) =
0.916. 3% &= L & 45 X (incremental fit index, IFI) =
0.917. dE ¥ 35 #1545 % (tucker-lewis index, TLI) =
0. 902, FWIB R Fad Btk iedy . ILIE 2 .

2.5.2 REXMELXBIEIRE AR ERIE
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®2 REEEFHTER(n=190)
Table 2 Results of exploratory factor analysis(n=190)

Factor Nu.ml)cr Vari.ancc Range
of items  explained/%
Factor 1: Emotional symptoms 7 47.86  0.53—0.91
Factor 2: Cognitive symptoms 5 9.33 0.56—0. 86
Factor 3: Physiological symptoms 4 7.89  0.61—0.84
Factor 4: Social functioning distress 4 5.13 0.56—0.94
Total/Cumulative 20 70.21  0.53—0.94

Kaiser-Meyer-Olkin ( KMO ) =0. 906 ; Bartlett’ s test y’=
2 745.949, df=190, P<0.01; Factor loading range=0. 53
to 0. 94; Cross-loading <0. 40

10 4 os7

Eigenvalues

079 072 e
% 00 041 040 0% 03 02 027 02 o1 om o1z o

1 2 3 4 5 6 ¥ 8 9 10 11 12 13 14 15 16 17 18 19 20
Factors

EERITHEERRIERFoREGE

Figure 1 Scree plot for exploratory factor analysis of the

E1 REICUBREZSE

Post-intensive Care Syndrome-Family Symptom
Assessment Scale

R Y SR S AR B R bR . B4
RN Y AVE 4T 0. 519 2 0. 653, CRTE0. 811~
0. 889, ity i LUAE f R B B R GRUE . W
3. WA, R R AVE TR Y TR A
55 H A 2 B2 22 1] (R R G FR 88, 20 ik 2 0 e A A
XRUE kbR, W4,

2.5.3 WNERJERL  #BIEEHS 5 LR R
6 24 L RKIFATNABUE I E , 455 /R I-CVIH 0. 830~
1. 000, S-CVI/Ave K 0. 936, 4& 7/~ &8 % 19 N & 3 ¥
B

a3 042273
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3 p 474/
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0.789 al 0.595, -
0.600 a3 064022
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0.853 0.600 ats 023323
0.74 Q21 0.452C
0.619 Society 0.783 a2 038723
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Q31 0.395 e19
a2 0.417 0

B2 HEICUBSGEIEERITMHERRIEEEFIFIREN
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Figure 2 Standardized path diagram of confirmatory factor

analysis for the Post-intensive Care

Syndrome-Family Symptom Assessment Scale

2.6 ASERIF

IER B FBAKRA Cronbach’s o 2508 0. 942, 1%
ZEREIR AR FRE AR A HURE AR S At 25 Ty e IR P 48 B 1)
Cronbach’s a Z2%043-51 4 0. 900.,0. 864 0. 888 0. 800,
HRBEAITEE R R 0. 857,

3 itig

3.1 RBICU G & A 4E 5 K4 T R A B4 eh 4
EEd
AHFFE LLRE R AS FRER VS SMT S BLal, Zat il il 42

Fo SMT AL N AAEARAR TG (045 3 A1 L SCHK A i

R3 KEICURGREERTMERASEEEFESVNESNER
Table 3 Reliability and validity of the Post-intensive Care Syndrome-Family Symptom Assessment Scale and its dimensions
Dimensions Items Cronbach’s a(n=201) Split—-Half Reliability (n=201) AVE CR

Emotional symptoms 7 0.900 0. 880 0.535 0. 889
Physiological symptoms 4 0. 864 0. 851 0. 653 0. 880
Social functioning distress 4 0. 800 0.901 0.519 0.811
Cognitive symptoms 5 0. 888 0.768 0.613 0. 887
Total 20 0.942 0. 857

a : P<0.01
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F4 REICURGSEERTHEREEEXIUESTER

Table 4 Discriminant validity among dimensions of the Post-intensive Care Syndrome-Family Symptom Assessment Scale

Dimensions

Emotionalsymptoms Physiological symptoms

Social functioning distress

Cognitive symptoms

Emotional symptoms
Physiological symptoms
Social functioning distress
Cognitive symptoms

AVE square root

1. 000

0.722° 1. 000

0.581° 0.524° 1. 000
0. 689" 0. 580" 0. 638"
0.732 0. 808 0.720

1. 000
0.783

AVE: average variance extracted; a: P<0. 01

B, 3 SR SR B R AR AR R L 3
AL 25O PR AR 6 S 1 T )R ICU R 45 A
AR A FRAR A R, B AR BN I i R v AR B
O AL 4RI 4R BE W5 IR A FIE IR 2
N7 55 37 R R DR PR B 3 A4 et AR PA T U
VERC . e RIS 7 2 b AR BT S5 AR A 5 A7
TE2 5, ARG ARMAE SMT TR 4 454 . 45 Hb iy
A AR AT B R A R R R T 2k SR Ak
ite 4 WiE B, REIREIE ICUJR4A
FIE (A PFAd T 5L R 5 ) P 2% 190 SRR [ JBL , At PR A AT 5
1 PICS-F AH G PFAG T 5 CREIR S 2 ma R 2% A i
Fehlh I, BT SMT (¥ ICU B34 Z & a5 X5k,
Xf i 4k B A TR ANFIE T s SE NSk BRI G, B0
16 24 % FIF R W6 4 R, 454 I PRS2 Al
JEXT 2 HIEATIEH BT . 2t A, BEH 20 44 1ICU
R SR N B B AT IO, A B0 A% H R R A A
Sy | TR PEAR I RIS FH . JF 3 B 431 it 5 B
MGt ik w A B AT I A A K EE R
RL 2 R SR, B AR T 2% H B 28 B R R
Z R R SRR B, Fe i YR FE S5 R 5 SMT 338
HRIE R AR 56 110 A 00 B 28 AR — 350« i PR SR 6 g A B
JEIR R B (SR % 57 ) A5 i IR ZE % (B2 IARSE)
2% B BONFRERAE RS th e 2 B IR PE & B AEIRF
A X AR R 48 B2 v %) TCU B3R IR 45 H AR IR
T X I A 25 T R PRI PG 48 3 (€ PRI L 22 0% fR HHUE%) 4%
HESE T s R4 SR G
3.2 RBICU B G RF4E TR LA RIFO1E
2

SERRRE Ty T AR R A pT e 1A R R
S5 ARG S T AREAR T B IR B B 52, ki
FEE PR AR 5 2 iR IS PR, ke A
RIS H AR A0 38 A far 28 o PR AR AR T032 1) LA
FRIEME R T VYRR , S 28 hy 4 IR TF-4544
Z ity 2 5T Ek R N 70.209%, 4% 45 H N 73k A
0. 527~0. 939, Toi5 T #far L4 , 2% B I3 & 35 b 5 4 1

PR3 B e & AR B A HUE IR Bt S T RE R B
L5 ST E TR A4 56 248 32 1% B8 P AH — B0, S TE P
Tt 24 (KH2MA&H3 . 4H154%H5)
A 3R 2 A7 AR AR | 2 i 5 A% H R AR AR I A
25000 T B A 0% 5 18 IE 5 A TR 04 3k 3 AT 2 37 0K
- PR iR I YR B L5 R B A TR . REUE S X 4
RRE 7, 4% 4E B AVE h 0. 519~0. 653 (39>0.5) , CR
490.811~0. 889 (#4>0.7) , AVE - J5 HR K { B AR K F
HERE PP A C R L. R DT, AL E 3 Cronbach’s
ZEC M 0. 942, & 4 )5 Cronbach’ s o & %4 0. 80~
0.90, R KRG RIF . AHFFEI & T 5 A @By
Bt PR R R R L R WL UM A, 2% H i R 2
TR TR A A% H R AT TR, i O R AR
H WA I RIS BRI FH 5 o A 8808 7 T, 3803 HiT A
Z 51 R RRIIN 6 4 & FZ T IEA R A4 H T
KMEPERE L S-CVI/Ave 0. 936, 1-CVI 7 0. 830~1. 000,
AR RAF . SRS A iR BAT 8 0 200
R 22 R AT T8 1CU J5 85 HE A e R )
A .
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R B35 e T KR E F 38 506 R 35
TE 5 A 2 il 1 1R s SRR 4 E T O
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B AL I - 3% 22 1 ) BB /38 i R R o U
B B BT G T B R R S R DEAL TR SR R
A6 e3P BAS W h 2 WA A 55t 1) i B m) R, & 48 44 [
PR R 10 H IR0 A B RN /B 0 B ZEEL , 1 ICU 2358
o7 3 1 Aok R 0 TE R 32 I B A v R B B B AR
A B B %O R SR A A ROiR T e il C US REA T
FET LRI PRITAL 0 305275 5K, A 5% 1 R E A B
[i) % B R 1 ICU Ji 1A H A, B a8tk 4 5% I 7
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