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and McNemar’s test.

Conclusion

Objectives This study examined feasibility and reliability of a mobile application to measure de-
pression in breast cancer patients.

Forty-two breast cancer patients from the Department of Surgery at Asan Medical
Center were included in the study. The Beck Depression Inventory (BDI), EuroQol Five Dimensional
Questionnaire, and EuroQol Visual Analogue Scale were assessed at baseline and twice after sur-
gery at regular intervals. The Patient Health Questionnaire-9 (PHQ-9) was delivered by as a push
notification via mobile application every two weeks for 12 months. Feasibility was calculated using
number of respondents and total number of PHQ-9 completed. Reliability was calculated from the
relationship between PHQ-9 and BDI scores obtained within each two week period. Agreement
between PHQ-9 and BDI scores in the diagnosis of depression was evaluated by kappa statistic

Results One thousand and ninety-two notifications for PHQ-9 were sent, and 622 responses
were reported (compliance rate=57%). The compliance rate was not related to demographic fac-
tors except for the date of the first use of the application. Pearson’s r between PHQ-9 and BDI
scores was 0.599 (p<0.001), and kappa analysis demonstrated moderate level of agreement in di-
agnosis of depression (k=0.431).

The compliance rate for patients reporting their symptoms by mobile application is
high and the scores of PHQ-9 and BDI are correlated, which suggests that the mobile data mea-
suring depression is reliable. However, this is a preliminary study and further study is needed to de-
termine other factors that influence compliance rate.
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n2 How would you rate the quality of your sleep
What time did you fall asleep last night? last night?
What time did t up thi ing?
at time did you get up this morning
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FIEARZE 71412 Very Good

Time you fell asleep Time you woke up
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How many times did you wake up during your sleep?
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4. 37| Fate] 2ol 7R sk L2 Ml FA| 5. #ix| Flstel Eote| WEE 2TAlol EAISH FMIL.
2. Please indicate the your anxiety level.

Please choose the experience that most closely
matches your feeling.

{
3 oS
Not anxious
QEEEEEE
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01X ] [ =3 ] Jalst g0k LV
[ ‘o os > Extremely A
anxious
(<o | 2z |
Fig. 1. Pit-a-Pat application showing
psychological status. A: Sleep. B:
Mood. C: Anxiety. All contents are in
B C Korean. English caption is added for
foreign readers.
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failure or have let yourself or your family down? the newspaper or watching television? Moving or speaking so slowly/restless that other  of hurting yourself?
people could have noticed?

Fig. 2. PHQ-9 in Pit-a-Pat application. All contents are originally in Korean. English caption is added for foreign readers. PHQ-9 : Pa-
tient Health Questionnaire-9.
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* Incompatible with the app (n=28)

¢ Not interested (n=5)
¢ Burdensome (n=5)
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Included in the
analysis (n=42)

Fig. 3. The process flowchart for selecting the study participants.
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Table 1. Patients’ demographic and clinical characteristics

Values
44.29 (6.41) (34-65)

Characteristic

Age (years), mean (SD) (range)
Marital status, n (%)

Married 38 (90.5)
Single 3(7.1)
Divorced 1(2.4)
Having child(ren), n (%) 35(83.3)
1 8(22.9)
2 22 (62.8)
=3 5(14.3)
Residential area, n (%)
Seoul 11(26.2)
Other metropolitan 6(14.3)
Smalll city 21 (50.0)
Rural area 4(9.5)
Cohabiting, n (%) 40 (95.2)
With husband 32(80.0)
With child(ren) 39 (97.5)
With others 3(7.5)
Education years, n (%)
<12 17 (40.4)
13-16 22 (52.4)
17-18 2(4.8)
>19 1(2.4)
Occupation, n (%) 19 (45.2)
Activity (sports), n (%) 17 (40.5)
1-3/week 8 (47.1)
4-6/week 9 (52.9)
Intercourse, n (%) 22 (52.4)
<1/week 10 (45.5)
>1/week 12 (54.5)
BDI score, mean (SD) 10.24 (8.60)
EQ-5D score, mean (SD) 0.895 (0.076)
EQ-VAS score, mean (SD) 75.43 (18.13)

SD : Standard deviation, BDI : Beck Depression Inventory, EQ-
5D : EuroQol Five Dimensional Questionnaire, EQ-VAS : EuroQol
Visual Analogue Scale
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Table 2. Demographic and clinical characteristics of patients with good vs. poor compliance

o Good compliance group Poor compliance group
Characteristic p values
(n=15) (n=14)

Age (years), mean (SD) 44.60 (5.48) 43.86 (4.93) 0.705

Marital status, n (%) 0.316
Married 15 (100) 12 (85.7)

Single 0 1(7.1)
Divorced 0 1(7.1)

Having child(ren), n (%) 14 (93.3) 13 (92.9) 0.960

Residential area, n (%) 0.520
Seoul 7 (46.7) 3(21.4)

Other metropolitan 2(13.3) 2(14.3)
Small city 5(33.3) 8(57.1)
Rural area 1(6.7) 1(7.1)

Cohabiting, n (%) 15 (100) 13 (92.9) 0.292
With husband 11 (73.3) 12 (85.7) 0.411
With child (ren) 13 (86.7) 10 (71.4) 0.311
With others 1(6.7) 0 0.326

Education years, n (%) 0.316
<12 5(33.3) 7 (50.0)

13-16 10 (66.7) 6 (42.9)
17-18 0 1(7.1)
>19 0 0

Occupation, n (%) 5(33.3) 7 (50.0) 0.362

Activity (sports), n (%) 9 (60.0) 3(21.4) 0.060

Intercourse, n (%) 9 (60.0) 8 (57.1) 0.876

Reporting numbers of PHQ-9, mean (SD) 25.60 (9.17) 3.79 (9.83)

Date of the study enrolled, mean 2013.10.25 (187.67) 2013.07.10 (81.00) 0.005*

(days from the study launched)

BDI score, mean (SD) 13.33(11.34) 8.93 (5.90) 0.206

Depression (BDI score >17), n (%) 5(33.3) 1(7.1) 0.082

EQ-5D score, mean (SD) 0.882 (0.106) 0.900 (0.057) 0.602

EQ-VAS score, mean (SD) 71.67 (21.19) 72.00 (19.33) 0.965

* : Significant (p<0.01). PHQ-9 : Patient Health Questionnaire-9, BDI : Beck Depression Inventory, EQ-5D : EuroQol Five Dimensional
Questionnaire, EQ-VAS : EuroQol Visual Analogue Scale, SD : Standard deviation

Table 3. Correlation and agreement between PHQ-9 and BDI scores

Characteristic Total assessment First assessment Second assessment Third assessment
Pair sets, n 88 42 28 18
BDI score, mean (SD) 9.64 (7.34) 10.24 (8.60) 9.04 (7.02) 9.17 (4.22)
PHQ-9 score, mean (SD) 5.06 (5.10) 6.10 (5.10) 4.82 (5.77) 3.00 (3.22)
Pearson’sr 0.5991 0.653f 0.594* 0.351
Depression (BDI score >17), n (%) 13 (14.8) 8(19.0) 4(14.3) 1(5.6)
Depression (PHQ-9 score 210), n (%) 14(15.9) 7(16.7) 6(21.4) 1(5.6)
« statistics, 0.431t1 0.432* 0.517* -0.059
McNemar, p 1.000 1.000 0.625 1.000

=1 p<0.01, 1 : p<0.001. PHQ-9 : Patient Health Questionnaire-9, BDI : Beck Depression Inventory, SD : Standard deviation
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