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APPENDIX. ADDITIONAL METHODS AND RESULTS 

Valuation of Lost Productivity (VOLP) questionnaire and outcomes 

The paid work productivity loss obtained from the VOLP included three components: 1) 

absenteeism: the number of absent days in the past 3 months, which were transformed into 

absent hours according to the self-reported number of work hours and days per week; the 

percentage of time loss was also calculated as the number of absent hours divided by the number 

of usual work hours; 2) presenteeism: the frequency of patients who stated they would complete 

the same work in less time if they did not experience any health problems in the past 7 days; the 

percentage of time loss while working in the past 7 days was calculated by dividing the 

difference between hours actually used to complete work with health problems in the past 7 days 

and hours used to complete the same work without health problems by hours actually used to 

complete work with health problems; 3) employment status changes due to health including 

stopping work, starting work, changing job or work hours.  

 

In this study, the VOLP was measured approximately every 13 weeks. The main VOLP 

outcomes of interest at each administration were 1) Paid work productivity loss (hours) in the 

past 3 months, the sum of hour loss from absenteeism, presenteeism and employment status 

changes; 2) Unpaid work productivity loss (hours) in the past 7 days, quantified by the number 

of hours of getting help on unpaid work activities; 3) Total costs of lost productivity in the past 3 

months, the sum of the costs of paid and unpaid work productivity loss.  

 

More specifically, if patients were working, paid work productivity loss in the past 3 months was 

absent hours in the past 3 months (absenteeism) plus the actual work hours in the past 3 months 
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(i.e., usual work hours minus absent hours) multiplied by percentage of time loss while working 

(presenteeism) by adjusting for changes in work hours during follow-up visits. If patients 

stopped working, paid work productivity loss in the past 3 months were equal to the hours they 

used to work in 3 months.  

 

The main VOLP outcomes of interest cumulative during phase 2 study period, for example, were 

4) Paid work productivity loss (hours and costs); 5) Unpaid work productivity loss (hours and 

costs); 6) Total costs of lost productivity. These three outcomes were the sum of the 

corresponding outcomes at weeks 64, 76, and 91. The Last Observation Carried Forward method 

was applied for any missing follow up to calculate these outcomes. If outcomes were missing at 

the week 52 visit, the imputed values from phase 1 were applied. 

 

In addition, we calculated the percentage of paid work time loss for each visit and for the phase 2 

study period by the number of paid work hour loss divided by the number of usual work hours.  

 

To calculate the productivity costs, “lost work hours × hourly wage × multiplier”, we used the 

average hourly wage (€12.36 for paid work and €7.43 for unpaid work) and multipliers (1.33 for 

absenteeism and 1.44 for presenteeism) among the entire phase 2 study sample. A multiplier 1.33 

for absenteeism implies that a productivity loss due to a 1-hour absence from work would be 

calculated to be 1.33 times the hourly wage of the patient. Patient hourly wages might be 

different among treatment groups, and it would be difficult to distinguish whether the consequent 

cost differences were due to the lost work hours or the hourly wage rates. Therefore, we used the 

average hourly wage among the study sample. In addition, due to the questionnaire design, only 
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the subjects who were employed and reported work absence were asked about questions related 

to absenteeism multiplier. Everyone who was employed was asked about questions related to 

presenteeism multiplier. The multipliers for absenteeism and presenteeism were calculated 

among different samples and thus not comparable. 

 

Results 

Figure I presents the flowchart of the study cohort from phase 2 to phase 3. Among the total of 

193 patients who entered phase 2, 125 reported they were still employed at week 52 and 68 were 

unemployed. A total of 120 employed patients who had at least one follow-up with the VOLP 

were included in our final analysis for phase 2. Among them, 80 patients (75 employed patients 

at week 91 and 5 unemployed patients) completed phase 2 and entered phase 3. A total of 55 

patients who were employed at week 91 and had at least one follow-up with the VOLP were 

included in our final analysis for phase 3. 

 

Table I presents the mean values of main VOLP outcomes for the phase 2 study sample at week 

52. These outcomes were included as a covariate in the regression models shown in Table III and 

the expected values of productivity loss were calculated based on the models while holding the 

model covariates at their mean value. 

 

Table II presents patient characteristics by treatment groups. Kruskal-Wallis test was used to test 

the continuous variables and Chi-Square test or Fisher Exact test for categorical variables. It did 

not show any significant differences among groups. 
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Table III presents adjusted results of comparing 39-week productivity loss between treatment 

groups. According to the logistic regression results, patients in the ETN25+MTX group were 

11.4 times (confidence interval [CI]: 1.9−67.1) more likely to have no unpaid work productivity 

loss than those in the placebo group. A zero-inflated negative binomial model was used to 

compare paid work productivity loss. The first part model shows that patients in the 

ETN25+MTX group were more likely to have zero paid work productivity loss (p=0.069) than 

patients in the placebo group. The second part model shows that patients in both the 

ETN25+MTX group and the MTX group had significantly (at margin) lower paid work hour loss 

than patients in the placebo group. The two-part models show that patients in the ETN25+MTX 

group had significantly (at margin) lower nonzero costs of lost paid work productivity loss 

(p=0.061) and total costs of lost productivity (p=0.040) than patients in the placebo group. 

 

Table IV presents descriptive statistics of VOLP outcomes by treatment groups at each visit. At 

baseline (week 52), patients in the ETN25+MTX group were more likely to be absent from work 

and missed more work hours in the past 3 months than the other two treatment groups. On 

average, the absent hours were 8.89 (SD: 28.39) hours among patients treated with 

ETN25+MTX, 1.14 (6.18) hours in the MTX treatment group and 3.14 (11.59) hours in the 

placebo group. At week 91, the absent hours in the ETN25+MTX treatment group became the 

smallest. At baseline, the percentage of time loss while working due to health in the past 7 days 

(presenteeism) in the ETN25+MTX treatment group (4% (SD: 0.12)) was the higher than the 

other two groups but lower than the placebo group at each follow up visit. There were few 

employment status changes due to health. 
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In addition, the results on the costs of lost productivity without applying multipliers are 

presented in Tables V-VII, respectively. 

 

Sample size calculation for phase 3 

The sample size of the PRIZE trial was originally calculated based on the clinical outcomes. We 

did not have power to make any statistical inference for phase 3 based on the small sample size.  

In general, it requires a sample size more than the number of patients in phase 2 to detect 

possible significant differences in phase 3. During phase 2, patients who were under treatment 

(ETN25+MTX or MTX alone) had better productivity than those who were not under treatment 

(placebo). During phase 3, all three groups were treatment free and thus the target group 

differences would be smaller than those in phase 2. If we assume that the productivity loss is the 

same between the ETN25+MTX group and the MTX group and the target group difference 

between the two groups and the placebo group in phase 3 was 50% of their difference in phase 2, 

i.e., mean difference=32.67, standard deviation is 96, weight = 2:1 (2 in two treatment groups 

and 1 in placebo), power = 0.8, alpha = 0.05, the sample size will be 309 in total and 103 in the 

placebo group. 
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Figure I. Study cohort flowchart from phase 2 to phase 3 
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Table I. Productivity loss at week 52 for all phase 2 study sample 

 

Variable Week 52 

Paid work productivity loss in the past 3 months (N) 119 

Any paid work productivity loss, N (%) 23 (19.3) 

Paid work productivity loss, hours (SD) 18.4 (49.04) 

Costs of lost paid work productivity with multiplier, € (SD)  318.29 (852.5) 

Costs of lost paid work productivity without multiplier, € (SD) 227.55 (606.41) 

Unpaid work productivity loss in the past 7 days (N) 120 

Any unpaid work productivity loss, N (%) 21 (17.5) 

Unpaid work productivity loss, hours (SD) 2.13 (7.61) 

Total costs of lost productivity in the past 3 months (N) 119 

Any costs of lost productivity, N (%) 35 (29.4) 

Total costs with multiplier, € (SD) 526 (1184.49) 

Total costs without multiplier, € (SD) 435.26 (1002.94) 
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Table II. Phase 2 patient characteristics at week 52 

 ETN25+MTX MTX PBO P-value
‡
 

Variable N Mean (SD) or N (%) N Mean (SD) or N (%) N Mean (SD) or N (%)  

Demographics         

Age, years 39 43.07 (11.65) 49 45.08 (11.32) 32 45.13 (11.64) 0.550 

Female 39 28 (71.8) 49 28 (57.1) 32 21 (65.6) 0.356 

Body Mass Index 39 25.14 (4.42) 49 25.23 (3.91) 32 26.42 (5.05) 0.467 

Smoking status         

Non smoker 39 23 (59.0) 49 23 (46.9) 32 19 (59.4) 0.348 

Has stopped  6 (15.4)  13 (26.5)  9 (28.1)   

Smoker  10 (25.6)  13 (26.5)  4 (12.5)   

Current alcohol use 39 17 (43.6) 49 23 (46.9) 32 16 (50.0) 0.864 

West Europe 39 24 (61.5) 49 32 (65.3) 3 17 (53.1) 0.544 

Medical/Medication History         

RA duration, months 39 2.96 (2.33) 49 3.09 (2.71) 32 3.81 (3.14) 0.467 

Prior corticosteroids  use 39 13 (36.1) 49 14 (28.6) 32 15 (46.9) 0.255 

Prior NSAID use 39 28 (77.8) 49 38 (77.6) 32 21 (65.6) 0.438 

Prior DMARDs use 39 4 (11.1) 49 5 (10.2) 32 8 (25.0) 0.176 

Number of diseases
†
 39 2.41 (2.45) 49 2.39 (2.50) 32 2.22 (1.93) 0.986 

Clinical Outcomes         

Patient general health score 39 8.72 (11.74) 49 7.31 (7.33) 32 13.19 (16.37) 0.281 

Pain assessment score 39 6.62 (7.68) 49 5.78 (8.05) 32 10.91 (17.87) 0.680 

Patient global assessment score 39 5.56 (6.41) 49 4.80 (7.16) 32 10.41 (16.64) 0.421 

Physician global assessment score 39 4.67 (5.72) 49 3.53 (4.18) 32 5.41 (7.53) 0.923 

DAS28 39 1.78 (0.56) 49 1.69 (0.61) 32 1.93 (0.40) 0.288 

HAQ 39 0.16 (0.29) 48 0.18 (0.37) 31 0.27 (0.38) 0.492 

Swollen joint count 39 0.03 (0.16) 49 0.08 (0.28) 32 0.06 (0.25) 0.537 

Tender joint count 39 0.31 (0.57) 49 0.33 (0.63) 32 0.50 (0.80) 0.541 

FACIT score 38 44.7 (7.05) 48 44.45 (7.94) 32 42.74 (7.96) 0.351 

PASS (acceptable) 38 36 (94.7) 49 49 (100.0) 32 30 (93.8) 0.173 

Quality of Life         

EQ-5D index 38 0.90 (0.14) 46 0.90 (0.13) 31 0.86 (0.15) 0.291 

EQ-5D VAS 38 92.08 (11.24) 46 86.67 (21.39) 32 84.25 (20.12) 0.129 

SF-36 mental component summary 

score 
39 53.09 (7.20) 48 54.15 (6.20) 31 52.22 (7.59) 0.342 
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 ETN25+MTX MTX PBO P-value
‡
 

Variable N Mean (SD) or N (%) N Mean (SD) or N (%) N Mean (SD) or N (%)  

SF-36 physical component 

summary score 
39 51.73 (5.20) 48 50.96 (5.54) 31 48.77 (8.10) 0.417 

Job/Workplace         

Employment status         

Full time 39 23 (59.0) 49 33 (67.3) 32 22 (68.8) 0.825 

Part time  7 (17.9)  8 (16.3)  6 (18.8)   

Self-employed  9 (23.1)  8 (16.3)  4 (12.5)   

Work habit         

Usually sit 39 11 (28.2) 49 24 (49.0) 32 13 (40.6) 0.230 

Stand/walk  19 (48.7)  16 (32.7)  11 (34.4)   

Light loads  3 (7.7)  7 (14.3)  4 (12.5)   

Heavy loads  6 (15.4)  2 (4.1)  4 (12.5)   

Number of work hours per week 39 36.41 (13.98) 49 37.26 (12.49) 32 40.07 (10.54) 0.301 
Number of work days per week 39 5.01 (0.86) 49 4.84 (0.89) 32 4.94 (0.79) 0.547 
Annual income (€) 39 21952.05 (18987.67) 49 24741.60 (21396.33) 32 20398.33 (14242.74) 0.704 

ETN25+MTX: etanercept 25 mg plus methotrexate; PBO: placebo; DAS28: disease activity score based on a 28-joint count; HAQ: health assessment 

questionnaire; FACIT: functional assessment of chronic illness therapy; PASS: patient acceptable symptom state; EQ5D: EuroQol-5 Dimensions; SF-36: short 

form-36; 
†
Counting all diseases recorded in medical history categories: cardiovascular history, medical history, RA extra-articular manifestations, and medical history 

other; 
‡
 For continuous variables, Kruskal-Wallis test was used for the comparison across treatment groups. For categorical variables, Chi-Square test or Fisher exact 

test was performed for the comparison 
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Table III. Regression models to compare cumulative work productivity loss during phase 2 by treatment groups 

Variable  Treatment groups Estimate (vs. PBO) Standard error P-value 

Part 1     

Paid work productivity loss ETN25+MTX 0.946 0.521 0.069 

 MTX 0.737 0.489 0.132 

Costs of lost paid work productivity ETN25+MTX 0.953 0.516 0.065 

 MTX 0.742 0.485 0.126 

Total costs of lost productivity ETN25+MTX 0.856 0.552 0.121 

 MTX 0.627 0.523 0.231 

Part 2     

Paid work productivity loss ETN25+MTX -0.660 0.366 0.072 

 MTX -0.617 0.345 0.073 

Costs of lost paid work productivity with multiplier ETN25+MTX -0.656 0.350 0.061 

 MTX -0.521 0.332 0.116 

Costs of lost paid work productivity without multiplier ETN25+MTX -0.652 0.358 0.068 

 MTX -0.612 0.337 0.070 

Total costs of lost productivity with multiplier ETN25+MTX -0.634 0.373 0.040 

 MTX -0.246 0.345 0.391 

Total costs of lost productivity without multiplier ETN25+MTX -0.611 0.343 0.049 

 MTX -0.181 0.317 0.533 

Logistic regression  Odds Ratio (CI)   

Unpaid work productivity loss ETN25+MTX 11.366 (1.927, 67.051)  0.007 

 MTX 2.309 (0.685, 7.782)  0.177 
Note: Zero-inflated negative binomial model for paid work productivity loss; Two-part model for costs of lost paid work productivity and total costs of 

lost productivity: logistic regression for the probability of no costs and generalized linear model with gamma distribution and log link for non-zero 

costs; Logistic regression model for unpaid work productivity loss; CI: confidence intervals 
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Table IV.  The descriptive statistics of VOLP outcomes by visits during phase 2 

Variable Treatment Week 52 Week 64 Week 76 Week 91 

Follow-up (N) ETN25+MTX 39 39 39 37 

 MTX 49 49 45 41 

 PBO 32 32 22 16 

Employed (N) ETN25+MTX 39 37 36 34 

 MTX 49 48 43 40 

 PBO 32 31 21 15 

Absenteeism (N) ETN25+MTX 38 35 36 31 

 MTX 44 43 40 37 

 PBO 28 29 21 14 

Any absent hours, N (%) ETN25+MTX 5 (13.2) 4 (11.4) 3 (8.3) 4 (12.9) 

 MTX 2 (4.5) 6 (14) 7 (17.5) 7 (18.9) 

 PBO 2 (7.1) 5 (17.2) 3 (14.3) 2 (14.3) 

Absent hours (SD) ETN25+MTX 8.89 (28.39) 1.13 (3.96) 3.91 (18.52) 4.83 (17.76) 

 MTX 1.14 (6.18) 18.42 (62.35) 11.77 (36.56) 23.31 (76.37) 

 PBO 3.14 (11.59) 14.72 (52.97) 2.88 (9.08) 13.39 (45.69) 

Percentage of time loss (SD) ETN25+MTX 0.02 (0.06) 0 (0.01) 0.01 (0.03) 0.01 (0.04) 

 MTX 0 (0.01) 0.04 (0.12) 0.03 (0.07) 0.04 (0.15) 

 PBO 0.01 (0.02) 0.03 (0.1) 0.01 (0.02) 0.02 (0.06) 

Presenteeism (N) ETN25+MTX 38 36 35 33 

 MTX 47 45 43 38 

 PBO 29 30 21 14 

Any presenteeism, N (%) ETN25+MTX 5 (13.2) 6 (16.7) 5 (14.3) 4 (12.1) 

 MTX 6 (12.8) 9 (20) 3 (7) 3 (7.9) 

 PBO 6 (20.7) 12 (40) 6 (28.6) 3 (21.4) 

Presenteeism % time loss (N) ETN25+MTX 38 35 33 31 

 MTX 46 41 42 36 

 PBO 25 26 19 13 

Percentage of time loss (SD) ETN25+MTX 0.04 (0.12) 0.03 (0.1) 0.02 (0.07) 0.01 (0.04) 

 MTX 0.02 (0.08) 0.03 (0.09) 0.02 (0.08) 0 (0.02) 

 PBO 0.02 (0.08) 0.05 (0.08) 0.03 (0.07) 0.03 (0.07) 
Bolded numbers are the numbers of non-missing values used to generate the statistics below 
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Table V.  Total costs without multipliers by treatment groups at each visit during phase 2 

Variable Week ETN25+MTX MTX PBO P-Value* 

N Mean (SD) or N 

(%) 

N Mean (SD) or N 

(%) 

N Mean (SD) or N 

(%) 

ETN+MTX 

-PBO 

MTX 

-PBO 

ETN+MTX 

-MTX 

Total costs of lost productivity in the past 3 months        

Total costs without multiplier, € (SD) 52 36 434.26 (898.61) 37 146.5 (450.29) 22 167.53 (357.51) 0.269 0.980 0.208 

Total costs without multiplier, € (SD) 64 33 436.96 (865.12) 36 466.69 (1078.9) 25 858.95 (1302.15) 0.350 0.444 0.991 

Total costs without multiplier, € (SD) 76 32 278.03 (669.88) 38 703.78 (2178.42) 18 715.65 (1294.58) 0.416 1.000 0.546 

Total costs without multiplier, € (SD) 91 31 496.04 (1205.52) 29 349.48 (980.29) 13 1217.54 (2393.81) 0.641 0.502 0.895 
ETN25+MTX: etanercept 25 mg plus methotrexate; PBO: placebo; N: the numbers of non-missing values used to generate the statistics; *Bootstrapping method was used 

for multiple tests 
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Table VI. Cumulative total costs without multipliers during phase 2 by treatment groups 

Variable 

Mean (SD) or N (%) P-Value* 

ETN25+MTX 

(n=39) 

MTX 

(n=48) 

PBO 

(n=32) 

ETN+MTX 

-PBO 

MTX 

-PBO 

ETN+MTX 

-MTX 

Total costs of lost productivity       

Total costs without multiplier, € (SD) 1146.71 (2312.24) 1567.38 (2949.44) 3264.36 (5940.27) 0.146 0.317 0.757 
ETN25+MTX: etanercept 25 mg plus methotrexate; PBO: placebo; *Bootstrapping method was used for multiple tests 
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Table VII. Expected values for cumulative total costs without multipliers during phase 2 by treatment groups and marginal 

effects from the regression models 

 

 ETN25+MTX 

(CI) 

MTX 

(CI) 

PBO 

(CI) 

ETN+MTX 

-PBO 

(CI) 

MTX 

-PBO 

(CI) 

ETN+MTX 

-MTX 

(CI) 

Costs of lost paid work productivity       

Without multiplier       

Mean costs for part 2 in € 1691 

 (845, 2770) 

1762 

 (1150, 2391) 

3247 

 (1620, 5481) 

-1556 

 (-3922, 400)
*
 

-1485 

 (-3813, 274)
*
 

-70  

(-1144, 1153) 

Mean overall costs in € 663  

(264, 1192) 

782 

 (421, 1231) 

2033 

 (933, 3472) 

-1369 

 (-2882, -142) 

-1251 

 (-2747, -67) 

-118 

 (-710, 506) 

Total costs of lost productivity       

Without multiplier       

Mean total costs for part 2 in € 1814 

 (1104, 2572) 

2788  

(1709, 4160) 

3339 

 (2058, 4888) 

-1526 

 (-3192, -46)
**

 

-552 

 (-2442, 1328) 

-974  

(-2510, 333) 

Mean overall costs in € 881 

 (427, 1493) 

1514 

 (793, 2593) 

2303 

 (1275, 3667) 

-1423 

 (-2765, -244) 

-790 

 (-2239, 622) 

-633 

 (-1727, 247) 
ETN25+MTX: etanercept 25 mg plus methotrexate; PBO: placebo; CI: bootstrapped confidence interval; ***p value for the coefficients of ETN25+MTX and MTX 

compared with PBO in the models≤0.01; **0.01<p≤0.05; *0.05<p ≤0.1; P value not applicable for overall 

 

 

 


