RESULTS: Screening accuracy of promis-57 depression and anxiety scales compared to legacy instruments among patients with Chronic Kidney Disease (Patients on dialysis and transplant recipients)
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TABLES

Table 1: Baseline Characteristics

	Characteristics
	Total Cohort (n=281)

	Age (mean ± SD)
	55 ± 18

	Male
	158 (56%)

	Ethnicity
	

	   White
	133 (47.3%)

	   Black
	74 (26.3%)

	   East Asian
	10 (3.6%)

	   South Asian
	39 (13.9%)

	   Other (Unknown)
	16 (5.7%)

	Marital Status
	

	   Single, never married
	71 (25%)

	   Married, domestic partnership or common law
	139 (49%)

	   Divorced, Separated, widowed
	68 (24%)

	Yearly income ($CAD)
	

	   <30,000
	69 (24.6%)

	   30,000 – 70,000
	67 (23.8%)

	   >70,000
	59 (21%)

	Immigrant to Canada (Yes)
	128 (45.6%)

	Charlson Comorbidity Index >3
	173 (64.6%)

	GFR (mean ± SD)
	59.5 ± 27.4

	Haemoglobin (mean ± SD)
	118.1 ± 17.3

	Primary cause of ESKD	Comment by Istvan Mucsi: You need the others, as well – this is only 60%
	

	Diabetes
	61 (21.7%)

	GN 
	73 (26%)

	PKD
	26 (9.3%)

	Hypertension
	18 (6.4%)

	Other 
	42 (14.9%)

	Time since transplant (mean years ± SD)
	9.12 ± 9.28	Comment by Aarushi bansal: missing 130/281 patients

	Time on dialysis (1-5 years)
	

	Had a previous Transplant 
	161 (57%)






Table 2: Scores of the Legacy Questionnaires and PROMIS-57 and PROMIS-29

	Domain & Scale
	N
	Mean 
Score ± SD 
	Median
	IQR (25th,75th)
	Range (min, max)

	Reported: PROMIS Scales

	   Anxiety (57)
	281
	50.2 ± 10.1
	50.8
	37.1, 58.4
	37.1, 78.2

	   Anxiety (29)
	280
	51.6 ± 9.7
	51.2
	40.3, 59.5
	40.3, 81.6

	   Depression (57)
	280
	48.5 ± 9.4
	48.5
	38.2, 55.1
	38.2, 81.3

	   Depression (29)
	279
	49.3 ± 8.8
	49.0
	41.0, 55.7
	41.0, 79.4

	Legacy Instruments

	  GAD-7
	279
	3.4 ± 4.5
	2
	0, 5
	0, 21

	  PHQ-9
	280
	5.0 ± 5.5
	3
	0, 8
	0, 27

	Calculated: PROMIS Scales 
(from legacy scores, using the PROSETTA STONE cross-walk files)

	   Anxiety (57)
	279
	48.1 ± 9.9
	47.9
	38.5, 54.6
	38.5, 80.1

	   Depression (57)
	280
	49.6 ± 10.2
	48.3
	37.4, 57.2
	37.4, 82.3






	
	Agreement
	Cohen’s Kappa
	Standard Error
	Significance

	  Moderate to Severe categorization

	ANXIETY
	Legacy vs. PROMIS-57
	81.35 %
	0.5388
	0.0595
	p<0.001

	
	Legacy vs. PROMIS-29
	78.66 %
	0.5112
	0.0580
	p<0.001

	DEPRESSION
	Legacy vs. PROMIS-57
	75.91 %
	0.4644
	0.0594
	p<0.001

	
	Legacy vs. PROMIS-29
	75.09 %
	0.4657
	0.0598
	p<0.001

	  Mild categorization

	ANXIETY
	Legacy vs. PROMIS-57
	77.06 %
	0.3214
	0.0597
	p<0.001

	
	Legacy vs. PROMIS-29
	
	
	
	

	DEPRESSION
	Legacy vs. PROMIS-57
	70.97 %
	0.2036
	0.0592
	p=0.003

	
	Legacy vs. PROMIS-29
	
	
	
	



Table 3: Agreement between Reported and Calculated PROMIS categorization of anxiety and depression (using corresponding legacy cut offs)





Table 4: Spearman’s rank correlation of (4A) Anxiety and (4B) Depression scores (legacy, calculated, reported 57 and 29 scales)

	4A: Anxiety

	
	GAD score
	Calculated PROMIS-57 
	Reported PROMIS-57 
	Reported PROMIS-29 

	GAD score
	1
	
	
	

	Calculated PROMIS-57 
	1
	1
	
	

	Reported PROMIS-57
	0.7339
	0.7339
	1
	

	Reported PROMIS-29
	0.6811
	0.6811
	0.9521
	1

	4B: Depression

	
	PHQ score
	Calculated PROMIS-57
	Reported PROMIS-57 
	Reported PROMIS-29 

	PHQ score
	1
	
	
	

	Calculated PROMIS-57
	1
	1
	
	

	Reported PROMIS-57
	0.6694
	0.6694
	1
	

	Reported PROMIS-29
	0.6416
	0.6416
	0.9375
	1






Table 5: Summary of Sensitivity, Specificity, PPV and NPV of Reported PROMIS-57 Anxiety and Depression based on Calculated PROMIS Scores and a suggested cut-off point of 10 on GAD-7 for moderate -severe anxiety, and 5 on GAD-7 for mild anxiety

	
	Sensitivity
	Specificity
	PPV
	NPV

	Anxiety

	Moderate to Severe categorization
	0.653846154
	0.940711462
	0.53125
	0.963562753

	Mild categorization
	0.5
	0.838565022
	0.4375
	0.869767442

	Depression

	Moderate to Severe categorization
	0.488372093
	0.940677966
	0.6
	0.909836066

	Mild categorization
	0.351351351
	0.83902439
	0.440677966
	0.781818182





FIGURES

Figure 1: Patient Flow chart



Figure 2: Legacy vs. Reported PROMIS-57 Categorization of mild & moderate (2A) anxiety and (2B) depression








Figure 3: Visual depiction of Sensitivity and Specificity of Reported PROMIS-57 Anxiety based on Calculated PROMIS Scores and a suggested cut-off point of (2A) 10 on GAD-7 for moderate -severe anxiety, and (2B) 5 on GAD-7 for mild anxiety
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Figure 4: Sensitivity and Specificity of Reported PROMIS-57 Depression based on Calculated PROMIS Scores and a suggested cut-off point of (2A) 10 on PHQ-9 for moderate -severe depression, and (2B) 5 on PHQ-9 for mild depression
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Figure 5: Receiver operating characteristic curve of PROMIS-57 anxiety scores against GAD-7 scores. Area under the curve = 0.9369 (95% CI: 0.9030 – 0.9709)
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Figure 6: Receiver operating characteristic curve of PROMIS-57 depression scores against PHQ-9 scores. Area under the curve = 0.8710 (95% CI: 0.818 – 0.924)

[image: ]



ADDITIONAL
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ROC - Anxiety
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. roctab gad_grouped anx_promis, detail

Detailed report of sensitivity and specificity
------------------------------------------------------------------------------
                                           Correctly
Cutpoint      Sensitivity   Specificity   Classified          LR+          LR-
------------------------------------------------------------------------------
( >= 37.1 )       100.00%         0.00%        9.32%       1.0000     
( >= 43.2 )       100.00%        30.04%       36.56%       1.4294       0.0000
( >= 45.9 )       100.00%        36.76%       42.65%       1.5812       0.0000
( >= 47.8 )       100.00%        42.69%       48.03%       1.7448       0.0000
( >= 49.4 )       100.00%        47.04%       51.97%       1.8881       0.0000
( >= 50.8 )       100.00%        51.38%       55.91%       2.0569       0.0000
( >= 52.1 )       100.00%        56.52%       60.57%       2.3000       0.0000
( >= 53.2 )       100.00%        60.47%       64.16%       2.5300       0.0000
( >= 54.3 )       100.00%        65.61%       68.82%       2.9080       0.0000
( >= 55.4 )        96.15%        71.94%       74.19%       3.4263       0.0535
( >= 56.4 )        96.15%        75.49%       77.42%       3.9237       0.0509
( >= 57.4 )        96.15%        79.84%       81.36%       4.7700       0.0482
( >= 58.4 )        92.31%        82.21%       83.15%       5.1897       0.0936
( >= 59.4 )        88.46%        84.19%       84.59%       5.5952       0.1371
( >= 60.4 )        84.62%        86.96%       86.74%       6.4872       0.1769
( >= 61.4 )        76.92%        90.51%       89.25%       8.1090       0.2550
( >= 62.5 )        65.38%        94.07%       91.40%      11.0282       0.3680
( >= 63.5 )        42.31%        96.44%       91.40%      11.8932       0.5982
( >= 64.5 )        38.46%        97.63%       92.11%      16.2179       0.6303
( >= 65.6 )        38.46%        98.02%       92.47%      19.4615       0.6278
( >= 66.6 )        30.77%        98.81%       92.47%      25.9488       0.7006
( >= 67.7 )        23.08%        98.81%       91.76%      19.4616       0.7785
( >= 69.8 )        23.08%        99.21%       92.11%      29.1924       0.7754
( >= 70.8 )        23.08%        99.60%       92.47%      58.3847       0.7723
( >= 71.9 )        23.08%       100.00%       92.83%                    0.7692
( >= 73 )          19.23%       100.00%       92.47%                    0.8077
( >= 74.1 )        15.38%       100.00%       92.11%                    0.8462
( >= 76.7 )         7.69%       100.00%       91.40%                    0.9231
( >= 78.2 )         3.85%       100.00%       91.04%                    0.9615
( >  78.2 )         0.00%       100.00%       90.68%                    1.0000
------------------------------------------------------------------------------


                      ROC                    -Asymptotic Normal--
           Obs       Area     Std. Err.      [95% Conf. Interval]
     ------------------------------------------------------------
           279     0.9369       0.0173        0.90296     0.97086

. list sens_anx spec_anx  youdenmax_anx   dist_anx anx_promis if abs(youden_anx -youdenmax_an
> x)<0.0001

     +--------------------------------------------------------+
     |  sens_anx    spec_anx   yo~x_anx   dist_anx   anx_pr~s |
     |--------------------------------------------------------|
 47. | .96153846   .79841897   .7599574   .2052175       57.4 |
 58. | .96153846   .79841897   .7599574   .2052175       57.4 |
 73. | .96153846   .79841897   .7599574   .2052175       57.4 |
 74. | .96153846   .79841897   .7599574   .2052175       57.4 |
192. | .96153846   .79841897   .7599574   .2052175       57.4 |
     |--------------------------------------------------------|
219. | .96153846   .79841897   .7599574   .2052175       57.4 |
227. | .96153846   .79841897   .7599574   .2052175       57.4 |
     +--------------------------------------------------------+

. 
. list sens_anx spec_anx  youden_anx     distmin_anx  anx_promis if abs(dist_anx - distmin_an
> x)<0.0001

     +--------------------------------------------------------+
     |  sens_anx    spec_anx   yo~n_anx   distmi~x   anx_pr~s |
     |--------------------------------------------------------|
108. | .92307692   .82213439   .7452113   .1937868       58.4 |
121. | .92307692   .82213439   .7452113   .1937868       58.4 |
216. | .92307692   .82213439   .7452113   .1937868       58.4 |
247. | .92307692   .82213439   .7452113   .1937868       58.4 |
248. | .92307692   .82213439   .7452113   .1937868       58.4 |
     |--------------------------------------------------------|
272. | .92307692   .82213439   .7452113   .1937868       58.4 |
     +--------------------------------------------------------+



ROC - Depression
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. roctab phq_grouped dep_promis, detail

Detailed report of sensitivity and specificity
------------------------------------------------------------------------------
                                           Correctly
Cutpoint      Sensitivity   Specificity   Classified          LR+          LR-
------------------------------------------------------------------------------
( >= 38.2 )       100.00%         0.00%       15.41%       1.0000     
( >= 44.7 )        97.67%        41.10%       49.82%       1.6584       0.0566
( >= 47.5 )        97.67%        48.31%       55.91%       1.8894       0.0481
( >= 49.4 )        97.67%        58.90%       64.87%       2.3764       0.0395
( >= 50.9 )        88.37%        64.41%       68.10%       2.4828       0.1805
( >= 52.1 )        88.37%        71.61%       74.19%       3.1128       0.1624
( >= 53.2 )        83.72%        75.42%       76.70%       3.4066       0.2158
( >= 54.1 )        76.74%        78.39%       78.14%       3.5513       0.2967
( >= 55.1 )        67.44%        82.20%       79.93%       3.7896       0.3961
( >= 55.9 )        67.44%        87.71%       84.59%       5.4884       0.3712
( >= 56.8 )        67.44%        90.25%       86.74%       6.9201       0.3607
( >= 57.7 )        67.44%        91.53%       87.81%       7.9581       0.3557
( >= 58.5 )        58.14%        92.80%       87.46%       8.0711       0.4511
( >= 59.4 )        51.16%        93.22%       86.74%       7.5465       0.5239
( >= 60.3 )        48.84%        94.07%       87.10%       8.2326       0.5439
( >= 61.2 )        41.86%        94.07%       86.02%       7.0565       0.6181
( >= 62.1 )        37.21%        94.92%       86.02%       7.3178       0.6615
( >= 63 )          23.26%        96.19%       84.95%       6.0982       0.7979
( >= 63.9 )        23.26%        97.46%       86.02%       9.1473       0.7875
( >= 64.9 )        23.26%        97.88%       86.38%      10.9767       0.7841
( >= 65.8 )        20.93%        98.73%       86.74%      16.4651       0.8009
( >= 66.8 )        20.93%        99.15%       87.10%      24.6977       0.7975
( >= 67.7 )        16.28%        99.15%       86.38%      19.2093       0.8444
( >= 68.7 )        11.63%        99.15%       85.66%      13.7209       0.8913
( >= 69.7 )         6.98%        99.58%       85.30%      16.4651       0.9342
( >= 72.8 )         4.65%       100.00%       85.30%                    0.9535
( >= 81.3 )         2.33%       100.00%       84.95%                    0.9767
( >  81.3 )         0.00%       100.00%       84.59%                    1.0000
------------------------------------------------------------------------------


                      ROC                    -Asymptotic Normal--
           Obs       Area     Std. Err.      [95% Conf. Interval]
     ------------------------------------------------------------
           279     0.8710       0.0271        0.81785     0.92416

. list sens spec  youdenmax   dist dep_promis if abs(youden -youdenmax)<0.0001

     +--------------------------------------------------------+
     |      sens        spec   youden~x       dist   dep_pr~s |
     |--------------------------------------------------------|
 17. | .88372093   .71610169   .5998226   .3067883       52.1 |
 46. | .88372093   .71610169   .5998226   .3067883       52.1 |
 67. | .88372093   .71610169   .5998226   .3067883       52.1 |
 78. | .88372093   .71610169   .5998226   .3067883       52.1 |
 79. | .88372093   .71610169   .5998226   .3067883       52.1 |
     |--------------------------------------------------------|
103. | .88372093   .71610169   .5998226   .3067883       52.1 |
135. | .88372093   .71610169   .5998226   .3067883       52.1 |
203. | .88372093   .71610169   .5998226   .3067883       52.1 |
218. | .88372093   .71610169   .5998226   .3067883       52.1 |
238. | .88372093   .71610169   .5998226   .3067883       52.1 |
     |--------------------------------------------------------|
251. | .88372093   .71610169   .5998226   .3067883       52.1 |
     +--------------------------------------------------------+

. 
end of do-file

. do "/var/folders/bp/nq1zq28n271bkjbjzdj5rhch0000gn/T//SD00253.000000"

. list sens spec  youden     distmin  dep_promis if abs(dist - distmin)<0.0001

     +-------------------------------------------------------+
     |     sens        spec     youden    distmin   dep_pr~s |
     |-------------------------------------------------------|
 15. | .8372093   .75423729   .5914466   .2947883       53.2 |
 25. | .8372093   .75423729   .5914466   .2947883       53.2 |
 31. | .8372093   .75423729   .5914466   .2947883       53.2 |
 76. | .8372093   .75423729   .5914466   .2947883       53.2 |
 77. | .8372093   .75423729   .5914466   .2947883       53.2 |
     |-------------------------------------------------------|
101. | .8372093   .75423729   .5914466   .2947883       53.2 |
114. | .8372093   .75423729   .5914466   .2947883       53.2 |
212. | .8372093   .75423729   .5914466   .2947883       53.2 |
224. | .8372093   .75423729   .5914466   .2947883       53.2 |
246. | .8372093   .75423729   .5914466   .2947883       53.2 |
     +-------------------------------------------------------+




OTHER:
Taking a different slant, likelihood ratios express the relative odds that a positive test represents a correct clinical diagnosis or true positive (LR+) and that a negative test represents a true negative (LR-). Likelihood ratios greater than 5 and less than 0.2 are typically the most clinically relevant (citation??)
    LR+ = (Test Sensitivity) / (1 - Test Specificity)
    LR- = (1 - Test Sensitivity) / (Test Specificity)
To illustrate these concepts, let’s suppose that, hypothetically, that over the past few months, you have seen 200 patients in whom you ordered a standing 2-view knee x-ray. For the sake of the hypothetical discussion, you know that your radiograph has a sensitivity is 80% and a specificity is 90% for osteoarthritis (OA), and for the sake of discussion, the prevalence of OA is 15 in 100 (15%) in the population.




LEGACY	MILD DEPRESSION	MODERATE DEPRESSION	26.42857142857143	15.35714285714286	REPORTED	MILD DEPRESSION	MODERATE DEPRESSION	20.99644128113878	12.45551601423488	
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LEGACY	MILD ANXIETY	MODERATE ANXIETY	19.9288256227758	9.252669039145908	REPORTED	MILD ANXIETY	MODERATE ANXIETY	22.77580071174377	11.38790035587188	
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