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Effects of Non-pharmacological Intervention on Depression among Patients with Lung Cancer:

A Systematic Review and Meta-Analysis

Kim, Yesol' - Kim, Bora' - Kim, Heejung?
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%College of Nursing and Mo-Im Kim Nursing Research Institute, Yonsei University and Yonsei Evidence Based Nursing Centre of Korea: A JBI Affiliated Group, Seoul, Korea

Purpose: The purpose of this study was to examine the effects of non-pharmacological interventions (NPIs) on depression among
patients with lung cancer. Methods: A systematic review and meta-analysis were conducted focusing on randomized controlled tri-
als (RCTs) and quasi-experimental studies. A literature search was performed through PubMed, EMBASE, CINAHL, PsycINFO,
Cochrane Library, and five Korean databases in November 2020. Data were analyzed using the Comprehensive Meta-Analysis Ver.
3.0 and Review Manager Ver. 5.4 programs. Results: A total of 37 studies, including 25 RCTs and 12 quasi-experimental studies,
were identified; 27 studies reported data suitable for meta-analysis. In meta-analysis, the overall effect sizes for NPIs of RCTs and
quasi-experimental studies were -0.61 (95% confidence interval (CI): -0.90, -0.31) and -0.40 (95% CI: -0.59, -0.21), respectively.
Among the types of NPI in RCTs, the effect size of psychological therapy was the largest with -0.68 (95% CI. -1.13, -0.23). In addi-
tion, information & communication technology (ICT) had a larger effect size of -0.68 (95% CI: -1.13, -0.23), compared to face-to-
face intervention. Conclusion: NPIs may have a significant effect in reducing depressive symptoms in patients with lung cancer. It is
suggested that further studies develop and apply structured NPIs considering intervention components such as type and mode of

ICT delivery.
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[ Identification of studies via databases and registers ]
SR
. . . Records removed before screening:
_5 Records |dent|f|ed from: — > Duplicate records removed (n = 511)
= Databases (n = 1,398) LV
s Registers (n = 0) Records marked as ineligible by
= automation tools (n = 511)
= Records removed for other
§ reasons (n =0)
e
) Records excluded (n = 819):
No target population (n = 95)
Not experimental study (n = 312)
Records screened > Not include depression (n = 16)
(n=1887) Not journal article (n = 362)
Not English (n = 28)
Pharmacological or medical/
2 v surgical intervention (n =6)
§ Reports sought for retrieval
S (n=168) Reports not retrieved:
2 (n=1)
A4
Reports assessed for eligibility Reports excluded (n = 30):
(n=867) No target population (n = 15)
Not experimental studies (n = 3)
— Mixed-method study (n = 3)
Not include depression (n = 6)
£ Studies included in review Not English (n = 3)
E] (n=37)
‘_:’ Studies included in meta-analysis
= (n=27)
Fig. 1. Flow diagram of study selection.
Aon] 2ET ARE Qb B4, ATHA 54 FN B4 Denmark) g AH4319ATE 217e] ol thebat R mTR &
Ay EAJo 7 BEsi9ith Uutkd EAL Ax| S E, A A= 7F2 QoF EAEF] standardized mean difference (SMD) 412
=7} A, AT AA s EIEIAAL A 5. SOl AbEshe] T IR &SI kA r]9 SA1AR]
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ApEHE o i) 2Eglom, Aut EFO R 92 SAHET S 5k dgto] 0200014 050 Atol= ERE A, 0.500014 0.802 FKt
A7), ATk FE3to] T o] AT A, 080 ool 2 Fakw whetsigick e Bk wita)

Aol gt el el A% 73] A4 o913 (In-
stitutional review board) & E5}0] A12] HAEFITHIRB No. 2021-

o] el HoFEA] FA7E 92 o] miA|E B
718} o] AA AALE 913}0] Comprehensive Meta-analysis 3.0
(Biostat, Englewood, NJ, USA) 4! Review Manager program 54 (The

Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen,
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Table 1. Characteristics of Included Studies (N=37)
First author Country  Design Intervention group CEIE |6 e Setting ~ Duration Instructor Delivery Dyads  Measure
(year) (n/mean age) (n/mean age)
Badr USA RCT Psychological therapy UC (19/68.21) Home 6 weeks Physio- Telephone Caregiver  PROMIS-
(2015)* (20/68.2") therapist depression
Bredin UK RCT Comprehensive therapy UC (62/NR) Hospital 8 weeks Nurse Face-to-face None HADS
(1999) (51/NR)
Cavalheri Australia RCT Physical activity UC (8/68.0) Hospital 8 weeks Physio- Face-to-face None HADS
(2017)* (9/66.0) therapist
Chen Taiwan RCT Physical activity UC (58/63.6) Home 12 weeks NR Self-activity & None HADS
(2015)* (58/64.8) telephone
check
Choratas Cyprus RCT Comprehensive therapy UC (8/NR) Home 2 weeks Nurse Face-to-face  Caregiver HADS
(2020) (11/NR)
Egegaard Denmark RCT Physical activity UC (7/65.0) Hospital 7 weeks Physio- Face-to-face None HADS
(2019)* (8/64.0) therapist
Geerse Netherlands RCT Comprehensive therapy UC (113/62.3)  Hospital 25 weeks Nurse Face-to-face None HADS
(2017) (110/60.6)
Greer USA QE Comprehensive therapy - Hospital 4 weeks Nurse Face-to-face & None HADS
(2015)* (32/63.3) telephone
Huang China RCT  Individual psychological therapy ~ UC (40/59.7) Hospital 2 weeks Others Computer None HADS
(2020y* (40/59.0)
Group psychological
therapy(36/57.4)
Kuehr Germany QE Physical activity - Hospital & 8 weeks Physio- Face-to-face None PHQ-9
2014y (40/60.0) home therapist
Lau Hong Kong RCT Comprehensive therapy CBT (81/61.4) NR 8 weeks MDT Face-to-face  Caregiver HADS
(2020y* (76/58.6)
Li China RCT Comprehensive therapy UC (71/54.0) Hospital 8 weeks MDT Face-to-face  Caregiver HADS
2019y (67/57.0)
Long China QE Comprehensive therapy UC (46/53.0)  Hospital HD MDT Face-to-face None SDS
(2020y" (46/52.5)
Lu China QE Physical activity - Hospital & 12 weeks Physio- Face-to-face None SDS
(2020)* (17/59.0%) home therapist
Milbury USA QE Physical activity - Hospital ~ 5~6 weeks NR Face-to-face ~ Caregiver BSI-18
(2015a)* (16/62.2)
Milbury USA QE Physical activity - NR 5~6 weeks NR Face-to-face  Caregiver ~ CES-D
(2015b)* (10/71.2)
Milbury USA QE Comprehensive therapy - Hospital 2 weeks Others Face-to-face Partner CES-D
(2018)* (6/55.2)
Milbury USA RCT Comprehensive therapy - UC (25/65.4) Home 4 weeks  Psychologist Video- Spouses CES-D
(2020) Couple-based meditation conference
(26/65.5)
Comprehensive therapy - None
Supportive expressive therapy
(24/62.9)
Molassiotis UK, Cyprus RCT Physical activity UC (23/69.5") Home 12 weeks NR Face-to-face None HADS
(2015) (23/69.5")
Morano Brazil RCT Physical activity Chest physical Hospital 4 weeks NR Face-to-face None HADS
(2014)* (12/65.0) therapy
(12/69.0)
Mosher USA RCT Comprehensive therapy ~ Education and  Home 4 weeks Others Telephone  Caregiver PHQ-8
(2016)* (51/63.5) support
(65/62.0)
Park Korea QE Comprehensive therapy - Home 12 weeks NR Mobile app None PHQ-9
(2019)* (100/55.1)
Peng China RCT Psychological therapy UC (78/59.4) Hospital 8 weeks Psychologist Face-to-face None HADS
(2019)* (82/61.4)
Porter USA RCT Comprehensive therapy ~ Educationand Home 8 months Nurse Telephone  Caregiver BDI
(2011) (117/65.3%) support
(116/65.3%)
Quist Denmark QE Physical activity - Hospital 6 weeks Physio- Face-to-face None HADS
(2015)* (71/63.0) therapist
Quist Denmark RCT Physical activity UC (108/63.5) Hospital 12 weeks Physio- Face-to-face None HADS
(2020)* (110/65.2) therapist

USA= United states of America; RCT= Randomized controlled trial; UC= Usual care; PROMIS= Patient-reported outcomes measurement information system; UK= United kingdom; NR= Not
reported; HADS= Hospital anxiety and depression scale; QE= Quasi-experimental study; PHQ= Patient health questionnaire; CBT= Cognitive behavioral therapy; MDT= Multidisciplinary team;
HD= Hospitalization day; SDS= Self-rating depression scale; BSI-18= Brief symptom inventory-18; CES-D= Centers for epidemiological studies-depression; BDI= Beck depression inventory;
SCL-20= Symptom checklist depression scale-20; *Studies included meta-analysis; ' Age of all participants; *Median age.
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Table 1. Characteristics of Included Studies (Continued) (N=37)
Iglr:;ra)luthor Country  Design Int:}’;zgﬁ“ﬁggw ((:n(;:::gng;%i? Setting Duration Instructor Delivery Dyads  Measure
Sommer Denmark RCT Physical activity Delayed intervention  Hospital 12 weeks NR Face-to-face None HADS
(2018) (18/67.0%) (22/71.0%)

Su China RCT  Comprehensive therapy UC (120/56.8) Hospital HD Nurse Face-to-face  None SDS
(2019) (120/57.8)

Sui China RCT Comprehensive therapy Education Home 12 months Nurse Mobile app None HADS
(2020)* (100/61.4) (100/62.4)

Tian China QE  Comprehensive therapy UC (110/55.5) Hospital 5 weeks Others Face-to-face  None HADS
(2015) (62/53.4)

Walker UK RCT Comprehensive therapy UC (74/63.9) Home 4 months MDT Face-to-face None SCL-20
(2014)* (68/63.6)

Wang China RCT Physical activity UC (34/55.5) Hospital HD Nurse Face-to-face  None HADS
(2020) (31/59.0)

Wang China QE  Comprehensive therapy UC (46/58.2) Hospital HD MDT Face-to-face  None SDS
(2019) (46/58.2)

Wangnum Thailand RCT Comprehensive therapy UC (30/57.4) Hospital 9 weeks MDT Face-to-face  None BDI
(2013)* (30/54.8)

Yanwei China RCT Comprehensive therapy Low daily calorie in-  Hospital 8 weeks MDT Face-to-face Caregiver ~HADS
(2018)* (58/NR) take (62/NR)

Yao China QE Psychological therapy UC (35/55.9) Hospital HD Nurse Face-to-face None SDS
(2019) (35/59.7)

Yorke UK RCT  Comprehensive therapy UC (51/67.6) Community 12 weeks MDT Face-to-face  None HADS
(2015)* (60/67.8)

USA= United states of America; RCT= Randomized controlled trial; UC= Usual care; PROMIS= Patient-reported outcomes measurement information system; UK= United kingdom; NR= Not
reported; HADS= Hospital anxiety and depression scale; QE= Quasi-experimental study; PHQ= Patient health questionnaire; CBT= Cognitive behavioral therapy; MDT= Multidisciplinary team;
HD= Hospitalization day; SDS= Self-rating depression scale; BSI-18= Brief symptom inventory-18; CES-D= Centers for epidemiological studies-depression; BDI= Beck depression inventory;
SCL-20= Symptom checklist depression scale-20; *Studies included meta-analysis; ' Age of all participants; *Median age.
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Risk of bias domains

Study
(O JIGpICoIE JEON@ICONGICOIC L RIS JCOICOICOEOE L 0 I @I ONC oIl @l J@RICOICOHCOYC IO
L lololololclalcIeololol Jolal J Jdaicoiol JCl JCollololoiaiol I JOlClCo) )
S PP LeESSI OO O®OLOO
P99 PEIPSPVEOCOCHODHEHOGOOOLSGGOOIOOIOIOIOIOO®®
OOOOOOLeELOLOeEOOLOLOLLeSLOOLLOLOLODeELDLLOOODL®OO®
G olol T Il I JIelol Jol I I ololael I T I T Jolel Aol I I Jol IOl o)

Domains: Judgement
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D5: Bias due to selection of reported resutt. . Low
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Bias due to missing outcome data

Bias in measurement of the outcome
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Fig. 2. Risk of bias (RoB) 2.0 graphs.
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Std. Mean Difference Std. Mean Difference
Study or Subgrou Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% ClI
1.1.1RCT
Badretal, 2015 -0.964 0338 4.8% -0.96 [-1.63,-0.30]
Cavalheri etal, 2017 -0.264 0488 3.8% -0.26 [-1.22, 0.69) F—
Chenetal, 2015 -0.896 0.201 5.7% -0.90 [-1.29,-0.50]
Egegaard etal, 2019 -0.216 0519  36% -0.22 [-1.23, 0.80] —
Geerse etal, 2017 -0.464 0193 57% -0.46 [-0.84,-0.09]
Huang et al, 2020a -1.221 0302 5.0% -1.22 [-1.81,-0.63]
Huang et al, 2020h -1.13 0293 51% -1.13 [-1.70,-0.56)
Lau etal, 2020 -0.028 016 59% -0.03 [-0.34, 0.29] 5
Liatal, 2019 -0.227 0171 5.8% -0.23 [-0.56, 0.11) B
Molassiotis etal, 2015 -0.361 0.311 5.0% -0.36 [-0.97, 0.25) —
Morano etal, 2014 -1.069 0436 41% -1.07 [-1.92,-0.21)
Mosher etal, 2016 -0.092 0194 57% -0.09 [-0.47,0.29) —
Peng etal, 2019 -2.885 0226 55% -2.88-3.33,-2.44) ——
Quistetal, 2020 -0.386 0137 6.0% -0.39 [-0.65,-0.12]
Suietal, 2020 -0.286 0.142 6.0% -0.29 [-0.56,-0.01]
Walker et al, 2014 -0.496 0171 5.8% -0.50 [-0.83,-0.18]
Wangnum etal, 2013 -0.332 026 53% -0.33[-0.84,0.18)
Yanwei et al, 2018 -0171 0183 58% -0.17 [-0.53,0.19) [F
Yorke et al, 2015 -0.143 024 54% -0.14 [-0.61, 0.33) -
Subtotal (95% CI) 100.0% -0.61[-0.90,-0.31]

Heterogeneity: Tau®= 0.35; Chi*= 154.43, df= 18 (P < 0.00001); I = 88%
Test for overall effect: Z= 4.08 (P < 0.0001)

1.1.2 Quasi-experimental studies

‘++‘|H{I} .llfllll}thiw

Greer etal, 2015 -0.905 0228 10.2%  -0.91 [-1.35,-0.46]
Kuehr et al, 2014 0141 0159 145%  -0.14 [0.45 017 B
Long etal, 2020 -0.81 0217 108%  -0.81 [1.24,-0.38)
Lu etal, 2020 0586 0263 8.6%  -0.59[1.10,-0.07)
Milbury et al, 2015a 0554 034 B6.0%  -0.55[1.22,0.11] -
Milbury et al, 2015b -0.226 0261 8.6%  -0.23[0.74,0.29] ==
Milbury et al, 2018 0398 0393 48%  -0.40[1.17,0.37) —
Park et al, 2019 -0.256 0102 19.0%  -0.26 [-0.45,-0.06]
Quist etal, 2015 0164 012 17.6%  -0.16[-0.40,0.07)
Subtotal (95% CI) 100.0%  -0.40[-0.59, -0.21]

Heterogeneity: Tau*= 0.04; Chi*=16.69, df=8 (P = 0.03); F=52%
Test for overall effect: Z= 4.18 (P < 0.0001)

I
T

-2 -1 1 2
Favours [experimental] Favours [control]

o

Fig. 3. Forest plot of intervention on depression according to study design.

Table 2. Effect Size according to Variable Categories

RCT QE
Variables  Categories
k  SMD 95% ClI 4 I Q k SMD 95% Cl z I? Q
Type Comprehensive 9 -025 -037,-0.13 4.08* 0 10.43* 4 -058 -097,-0.20 297 71 2.77
Physical 6 -055 -0.82,-029 4141 28 5 -023 -0.39,-007 277 O
Psychological 4 -1.57 -2.56,-0.57 3.08"™ 92
Setting Hospital 11 077 -1.27,-027 3.01*™ 92 1.02
Home 6 -048 -0.74,-022 3.60™ 59
Delivery Face-to-face 13 -0.54 -0.94,-0.15 2.68"™ 91 0.21
ICT 5 -068 -1.13,-023 298~ 79
Dyads Yes 5 -020 -042,0.02 182 39 5.60* 3 -036 -0.72,0.00 1.96 0 0.08
No 14 -0.783 -1.12,-035 3.78™ 90 6 -042 -0.66,-0.18 3.48™ 69
Instructor ~ Nurse 2 -035 -057,-012 3.05™ O 4.27
MDT 6 -023 -0.38,-0.08 294~ O
Physiotherapist 3 -0.37 -062,-0.12 287" O
Psychologist 2 -194 -3.82,-0.06 202" 96
Duration <4 weeks 4 -084 -1.49,-019 254 81 1.87 2 -075 -121,-030 3.24* 20 10.8*
5~8 weeks 7 -069 -150,-0.12 1.67 95 4 -019 -0.36,-0.02 2.18* 0
=9 weeks 8 -042 -057,-028 581 16 2 -0.33 -0.61,-0.06 237 27

RCT= Randomized controlled trial; QE= Quasi-experimental study; k= number of studies; SMD= Standardized mean difference; Cl= Confidence interval; Z= test
statistic used to derive the p-value; [>= heterogeneity statistic; Q= Q-value between subgroups; ICT= Information and communication technology;
MDT= Multidisciplinary team; *p <.05, *p <.01.
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Appendix 1. Example of search strategy (PubMed)

Search date: November 12, 2020

Keyword Search Query Results
Lung cancer #1 “Lung cancer”[Title/Abstract] OR Lung Neoplasms[Mesh] 286,541
Depression #2 Depression[Title/Abstract] OR “depressive disorder”[Title/Abstract] OR Depression[Mesh] 417,286
OR Depressive Disorder[Mesh] OR Depressive Disorder, Major[Mesh]
Intervention #3 “intervention”[Title/Abstract] OR “program”[Title/Abstract] OR “training”[Title/Abstract] OR 1,944,113
including Program Development[Mesh] OR app[Title/Abstract] OR computer[Title/Abstract] OR
ICT eHealth([Title/Abstract] OR e-health[Title/Abstract] OR internet([Title/Abstract] OR

mHealth[Title/Abstract] OR m-health[Title/Abstract] OR mobile[Title/Abstract] OR
online[Title/Abstract] OR phonel[Title/Abstract] OR tele[Title/Abstract] OR web-based[Title/
Abstract] OR “Cell Phone”[Mesh] OR “Computer-Assisted Instruction”[Mesh] OR
Internet[Mesh] OR “Internet-Based Intervention”[Mesh] OR “Mobile Applications”[Mesh]
OR Smartphone[Mesh] OR “Telemedicine”[Mesh] OR “Therapy, Computer-
Assisted”[Mesh]

#1 AND #2 AND #3 201
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Appendix 3. Funnel plot
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Appendix 4-A. Result of sensitivity analysis for randomized controlled trials
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Appendix 4-B. Result of sensitivity analysis for quasi-experimental studies
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