Trajectory Analysis

This Document contains the results of the trajectory analysis, the steps of the underlying procedure are described in the supplement Statistical Procedures.

[bookmark: _GoBack]Positive Support: Our analysis identified three distinct PS pathways: (1) low and declining levels of PS, with an estimated 6.9% of participants (group 1a); (2) high and declining levels of PS, 26.6% of participants (group 2a); (3) very high and constant PS over time, with an estimated 66.5%, of participants (group 3a) (see Figure 2). The average posterior group-membership probability ranged from 0.82 (group 2a) to 0.92 (group 1a), indicating a good model fit. The multivariate regression model revealed baseline depression symptoms (p ≤ .001) and being married (p = .001) as significant covariates, which were included in the model. Further analyses showed that patients of group 3a were mostly married and reported lower depression symptoms at T1 compared with group 1a and 2a.

Detrimental interaction: Our analysis identified three distinct DI pathways, including baseline depression symptoms as a covariate: (1) low and constant levels of DI, with an estimated 69.9% of participants (group 1b); (2) moderate and declining levels of DI, 26.8% of participants (group 2b); (3) high and increasing levels over time (with a kink at T2), with an estimated 3.3%, of participants (group 3b) (see Figure 2). The average posterior group-membership probability ranged from .84 (group 2b) to .93 (group 1b), indicating a good model fit. Further analyses showed that patients of group 3b reported higher depression symptoms at T1 compared with group 1b and 2b.





Positive Support (PS) – Step 1
Trajectory model fitting without covariates (find optimal number of subgroups and order of trajectories)
[image: S:\Beratungen\Weber\Sauer\Plots\SUKps_1step.png]
PS
PS


	Group
	N Obs
	Label
	Mean
	Std Dev
	Minimum
	Maximum

	1
	68
		Group 1a Probability



		0.924



		0.109



		0.518



		1.000




	2
	270
		Group 2a Probability



		

	0.804

	



		

	0.185

	



		

	0.501

	



		1.000




	3
	749
		Group 3a Probability



		0.919



		0.107



		0.519



		1.000








PS – Step 2
Fit a regression model using the group assignment as dependent variable and sex, age, metastases, time since diagnosis, marital status and depressive symptoms (PHQ-9).
		Parameter
	 
	Estimate
	Standard
Error
	p

	Intercept
	1
	-3.2344
	0.5008
	<.0001

	Intercept
	2
	-1.2285
	0.4870
	0.0116

	age
	 
	0.000956
	0.00606
	0.8746

	sex
	0
	-0.00706
	0.0718
	0.9217

	time_since_diag
	 
	-0.0346
	0.0282
	0.2202

	T1_PHQ-9
	 
	0.0454
	0.0137
	0.0009

	T1_married
	0
	0.3326
	0.1008
	0.0010

	T1_divorced
	0
	-0.1466
	0.1205
	0.2236

	T1_widowed
	0
	0.3104
	0.1693
	0.0667

	T1_DA_META
	1
	-0.1526
	0.1109
	0.1685

	T1_DA_META
	2
	0.3130
	0.0911
	0.0006






The following tables contain information about the significant covariates split by group assignment for interpretation:
	GROUP
	T1_married

	
	0
	1
	Total

	1a
		38

	3.50



		30

	2.76



		68

	6.26




	2a
		112

	10.30



		158

	14.54



		270

	24.84




	3a
		221

	20.33



		528

	48.57



		749

	68.91




	Total
		371

	34.13



		716

	65.87



		1087

	100.00





           Note: 0 = not married; 1 = married
	GROUP
	T1_divorced

	
	0
	1
	Total

	1a
		49

	4.51



		19

	1.75



		68

	6.26




	2a
		218

	20.06



		52

	4.78



		270

	24.84




	3a
		671

	61.73



		78

	7.18



		749

	68.91




	Total
		938

	86.29



		149

	13.71



		1087

	100.00





           Note: (0 = not divorced, 1 = divorced)
	GROUP
	T1_widowed

	
	0
	1
	Total

	1a
		62

	5.70



		6

	0.55



		68

	6.26




	2a
		257

	23.64



		13

	1.20



		270

	24.84




	3a
		692

	63.66



		57

	5.24



		749

	68.91




	Total
		1011

	93.01



		76

	6.99



		1087

	100.00





Note: (0 = not widowed, 1 = widowed)




	GROUP(Group)
	T1_metastases

	
	1
	2
	3
	Total

	1a
		15

	1.40



		35

	3.28



		15

	1.40



		65

	6.09




	2a
		57

	5.34



		149

	13.95



		59

	5.52



		265

	24.81




	3a
		207

	19.38



		328

	30.71



		203

	19.01



		738

	69.10




	Total
		279

	26.12



		512

	47.94



		277

	25.94



		1068

	100.00




	Frequency Missing = 19


		         Note: 1 = metastases, 2 = no metastases, 3 = not assessable. 
Group 1 and group 3 show very similar frequencies in the variable metastases.



PS – Step 3
We considered models including different combinations of the covariates depressive symptoms (T1_PHQ), marital status, and metastases. The model was then again selected by the BIC, group size and group probability.
The model including the covariates depressive symptoms (T1_PHQ) and marital status, showed the best results.PS
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PS




	Group
	Group Probability
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1
		Group 1a

	Group 2a

	Group 3a



		72

	72

	72



		0.9169033

	0.0800908

	0.0030059



		0.1221439

	0.1160068

	0.0091395



		0.4675108

	3.366512E-11

	4.364695E-25



		1.0000000

	0.4665298

	0.0659594




	2
		Group 1a 

	Group 2a 

	Group 3a



		262

	262

	262



		0.0337698

	0.8236360

	0.1425942



		0.0868821

	0.1706369

	0.1620604



		6.379845E-10

	0.4935201

	4.4797953E-7



		0.4774442

	0.9998185

	0.4954135




	3
		Group 1a 

	Group 2a 

	Group 3a 



		753

	753

	753



		0.000196182

	0.0902518

	0.9095520



		0.000995186

	0.1222327

	0.1227288



		5.687765E-19

	0.000017130

	0.5064935



		0.0135671

	0.4935065

	0.9999829









PS over time (T1, T2, T3) and depressive symptoms (T1_PHQ) split in Groups of Trajectory Analysis
	Group
	Label
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1a
		PS_T1

	PS_T2

	PS_T3

	T1_PHQ



		72

	41

	40

	72



		7.4375000

	5.2026829

	5.9750000

	8.7695833



		3.0966673

	2.4232819

	3.0507460

	6.2270418



		0

	1.0000000

	0

	0



		15.0000000

	10.0000000

	14.0000000

	26.0000000




	2a
		PS_T1

	PS_T2

	PS_T3

	T1_PHQsu



		262

	183

	174

	262



		11.9685496

	10.9456284

	10.0157471

	7.3341221



		2.1072493

	2.0789366

	2.4005015

	5.1544236



		5.0000000

	4.0000000

	2.0000000

	0



		16.0000000

	16.0000000

	15.0000000

	23.0000000




	3a
		PS_T1

	PS_T2

	PS_T3

	T1_PHQsu



		753

	436

	402

	753



		14.9294954

	14.6132569

	14.5927114

	6.1622975



		1.3569213

	1.5965247

	1.4910698

	4.5533221



		8.0000000

	6.0000000

	10.0000000

	0



		16.0000000

	16.0000000

	16.0000000

	27.0000000






		GROUP
	T1_married

	
	0
	1
	Total

	1a
		41

	3.77



		31

	2.85



		72

	6.62




	2a
		128

	11.78



		134

	12.33



		262

	24.10




	3a
		202

	18.58



		551

	50.69



		753

	69.27




	Total
		371

	34.13



		716

	65.87



		1087

	100.00








Note: 0 = not married; 1 = married


		GROUP(Group)
	T1_divorced

	
	0
	1
	Total

	1a
		52

	4.78



		20

	1.84



		72

	6.62




	2a
		200

	18.40



		62

	5.70



		262

	24.10




	3a
		686

	63.11



		67

	6.16



		753

	69.27




	Total
		938

	86.29



		149

	13.71



		1087

	100.00








   Note: 0 = not divorced; 1 = divorced

	GROUP
	T1_widowed

	
	0
	1
	Total

	1a
		65

	5.98



		7

	0.64



		72

	6.62




	2a
		251

	23.09



		11

	1.01



		262

	24.10




	3a
		695

	63.94



		58

	5.34



		753

	69.27




	Total
		1011

	93.01



		76

	6.99



		1087

	100.00





            Note: 0 = not widowed; 1 = widowed


Detrimental Interaction (DI) – Step 1
Trajectory model fitting without covariates (find optimal number of subgroups and order of trajectories). 
[image: Plot of AVG1 by T]
DI
DI


	Group
	Group Probability
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1
		Group 1b 

	Group 2b 

	Group 3b 



		792

	792

	792



		0.9353217

	0.0645903

	0.000087998



		0.1068736

	0.1066760

	0.000345420



		0.5018591

	0.000018203

	8.736288E-18



		0.9999818

	0.4981409

	0.0050403




	2
		Group 1b 

	Group 2b

	Group 3b 



		267

	267

	267



		0.1398481

	0.8214585

	0.0386934



		0.1500661

	0.1482983

	0.0859181



		2.8381633E-7

	0.5028600

	3.8424049E-9



		0.4971400

	0.9998766

	0.4530502




	3
		Group 1b 

	Group 2b 

	Group 3b



		28

	28

	28



		0.000259873

	0.1287206

	0.8710196



		0.000454091

	0.1330919

	0.1334475



		6.459582E-18

	1.0446046E-7

	0.6640429



		0.0011554

	0.3348017

	0.9999999





DI – Step 2
Fit a regression model using the group assignment as dependent variable and sex, age, metastases, time since diagnosis, marital status, and depressive symptoms (PHQ).

	Parameter
	 
	Estimate
	Standard
Error
	p

	Intercept
	1
	3.2855
	0.5311
	<.0001

	Intercept
	2
	6.0376
	0.5707
	<.0001

	age
	 
	-0.0254
	0.00661
	0.0001

	sex
	0
	0.2733
	0.0760
	0.0003

	Time since diagnosis
	 
	-0.0106
	0.0283
	0.7082

	T1_PHQ
	 
	-0.1094
	0.0145
	<.0001

	T1_married
	0
	-0.0516
	0.1144
	0.6517

	T1_divorced
	0
	-0.0987
	0.1437
	0.4925

	T1_widowed
	0
	0.0234
	0.1747
	0.8934

	T1_metastases
	1
	-0.1030
	0.1091
	0.3451

	T1_ metastases
	2
	0.1157
	0.0969
	0.2325












Mean values per group for DI over time (T1, T2, T3), PHQ, age.
	Group
	Variable
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1
		DI_T1

	DI_T2

	DI_T3

	T1_PHQ

	age



		792

	481

	456

	792

	792



		2.1392424

	2.0852391

	1.9215351

	5.9951010

	58.0138889



		1.7826310

	1.9807936

	1.8282746

	4.5100355

	12.1968342



		0

	0

	0

	0

	19.0000000



		10.0000000

	10.0000000

	8.0000000

	27.0000000

	90.0000000




	2
		DI_T1

	DI_T2

	DI_T3

	T1_PHQ

	age



		267

	161

	149

	267

	267



		7.1894382

	6.0588820

	5.7876510

	8.3185019

	60.7752809



		2.5431916

	2.9523213

	2.4536466

	5.3509539

	12.2291739



		0

	0

	0

	0

	28.0000000



		16.0000000

	16.0000000

	12.0000000

	23.0000000

	90.0000000




	3
		DI_T1

	DI_T1

	DI_T1

	T1_PHQ

	age



		28

	14

	13

	28

	28



		11.3928571

	8.0342857

	14.3846154

	8.0000000

	65.4642857



		4.4417154

	4.0005186

	2.1423687

	6.2775320

	12.0230709



		0

	2.0000000

	9.0000000

	0

	38.0000000



		16.0000000

	12.4800000

	16.0000000

	26.0000000

	83.0000000






Frequencies of sex status (0 = women, 1 = men) within groups:
	GROUP
	sex

	
	0
	1
	Total

	1b
		484

	44.53



		308

	28.33



		792

	72.86




	2b
		137

	12.60



		130

	11.96



		267

	24.56




	3b
		12

	1.10



		16

	1.47



		28

	2.58




	Total
		633

	58.23



		454

	41.77



		1087

	100.00





DI – Step 3
We considered models including different combinations of the covariates T1_PHQ, age, and sex. The model was then again selected by the BIC, group size and group probability.
The model including the covariate T1_PHQsu showed the best results.DI

[image: Plot of AVG1 by T]
DI




	Group
	Group Probability
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1b
		Group 1b

	Group 2b 

	Group 3b 



		782

	782

	782



		0.9280131

	0.0719007

	0.000086243



		0.1189238

	0.1187206

	0.000344990



		0.5001884

	0.000011127

	4.857134E-18



		0.9999889

	0.4981718

	0.0047626




	2b
		Group 1b 

	Group 2b 

	Group 3b 



		276

	276

	276



		0.1229460

	0.8386972

	0.0383568



		0.1392012

	0.1412417

	0.0878157



		2.3490033E-7

	0.5016663

	1.7596859E-9



		0.4934293

	0.9999129

	0.4911907




	3b
		Group 1b 

	Group 2b 

	Group 3b 



		29

	29

	29



		0.000182242

	0.1278022

	0.8720155



		0.000357803

	0.1381824

	0.1383731



		2.079043E-18

	6.1774763E-8

	0.5289468



		0.0012271

	0.4710530

	0.9999999







The following tables contain information about the included covariates split by group assignment for interpretation:
	Group
	Variable
	N
	Mean
	Std Dev
	Minimum
	Maximum

	1b
		DI_T1

	DI_T2

	DI_T3

	T1_PHQ



		782

	478

	451

	782



		2.1263939

	2.0355649

	1.9117960

	5.7809079



		1.8006998

	1.9220616

	1.8620038

	4.3544393



		0

	0

	0

	0



		12.0000000

	10.0000000

	11.0000000

	27.0000000




	2b
		DI_T1

	DI_T2

	DI_T3

	T1_PHQ



		276

	163

	153

	276



		7.0145652

	6.1133742

	5.6820915

	8.8459783



		2.5481814

	2.9017398

	2.4187754

	5.4131693



		0

	0

	0

	0



		16.0000000

	16.0000000

	12.0000000

	24.0000000




	3b
		DI_T1

	DI_T2

	DI_T3

	T1_PHQ



		29

	15

	14

	29



		11.5172414

	8.0986667

	13.8571429

	7.9655172



		4.4128116

	3.8630518

	2.8516431

	6.1672103



		0

	2.0000000

	7.0000000

	0



		16.0000000

	12.4800000

	16.0000000

	26.0000000
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