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Statistical Methods to Control Response Bias in Nursing Activity Surveys
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Purpose: The aim of this study was to compare statistical methods to control response bias in nursing activity surveys.
Methods: Data were collected at a medical unit of a general hospital. The number of nursing activities and consumed activity
time were measured using self-report questionnaires. Descriptive statistics were used to identify general characteristics of the
units. Average, Z-standardization, gamma regression, finite mixture model, and stochastic frontier model were adopted to es-
timate true activity time controlling for response bias. Results: The nursing activity time data were highly skewed and had
non-normal distributions. Among the 4 different methods, only gamma regression and stochastic frontier model controlled re-
sponse bias effectively and the estimated total nursing activity time did not exceeded total work time. However, in gamma re-
gression, estimated total nursing activity time was too small to use in real clinical settings. Thus stochastic frontier model was
the most appropriate method to control response bias when compared with the other methods. Conclusion: According to these
results, we recommend the use of a stochastic frontier model to estimate true nursing activity time when using self-report

surveys.
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Table 1. Time per Nursing Activity according to Time Estimation Methods
Number of Unit time (min)
Category activities/month FMM (pi)
n (%) M+ SD Median 3SDMM+SD  GGM SFM
Group 1 Group 2

Physical observation 21,279 (39.30) 2.42+1.21 2.36 242+1.21 1.55 2.16(0.93) 5.80(0.07) 0.95
Checking patient condition 3,083 (5.69) 12.48+1528  10.00 12.48+15.28 1.10 9.32 (0.93) 53.24 (0.07) 1.66
Patient education 2,735 (5.05) 10.51 +6.37 10.00 9.82+5.24 1.1 8.02(0.72) 17.08 (0.28) 4.82
Medication 10,047 (18.56) 4.79£2.64 3.88 4.79+2.64 1.25 3.05 (0.54) 6.79 (0.46) 1.94
Respiratory care 1,766 (3.26) 415+3.08 3.75 3.77£2.30 1.29 3.28(0.88) 10.88 (0.12) 0.87
Nutritional care 68 (0.13) 11.98 £ 5.44 10.00 11.34£4.27 2.32 6.28 (0.81) 11.40(0.19) 7.36
Elimination care 1,504 (2.78) 6.98+3.00 6.25 6.98+3.00 1.16 6.13(0.89) 14.39 (0.11) 4.41
Exercise 1,045 (1.93) 6.96 +2.61 6.91 6.96 +2.61 1.16 4.55 (0.40) 8.51 (0.60) 3.49
Comfort care 203 (0.37) 5.08+2.97 5.00 5.08+2.97 1.23 3.73(0.69 8.18(0.31) 2.40
Hygiene care 1,058 (1.95) 5.68+3.06 4.71 5.68+3.06 1.20 451082  11.29(0.18) 2.87
Safety care 1,091 (2.01) 9.05+4.13 7.50 9.05+4.13 1.12 8.39(0.94) 18.85 (0.06) 5.81
Spiritual care 224 (0.41) 8.31+6.36 5.00 8.31+6.36 1.13 6.28 (0.85) 20.19(0.15) 2.50
Communication 2,363 (4.36) 10.40+4.11 10.00 10.40+4.11 1.10 7.16 (0.55) 14.35 (0.45) 9.50
Management of environment 1,639 (3.03) 7.02+£2.58 6.00 7.02+2.58 1.16 5.42 (0.32) 7.77 (0.68) 4.85
Documentation 6,040 (11.16) 7.28+5.95 5.00 7.28+5.95 1.19 3.55(0.57) 12.21(0.43) 1.74
Estimated nursing activities time (minutes) 291,583 250,269 288,982 72,044 210,801 121,653
Difference* 143,743 102,429 141,142 -75,796 62,961 -26,187
Difference (%) 197 169 195 49 143 82
3SDM =3 Standard deviation method; GGM=Generalized gamma model; FMM = Finite mixture model; SFM=Stochastic frontier model;
*(Measured working time)-147,840; f(Measured working time)/147,840 x 100.
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