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Purpose: The purpose of this study was to identify symptom clusters in patients with breast cancer and to investigate
the associations among them with functional status and quality of life (QOL). Methods: A convenient sample of 303
patients was recruited from an oncology-specialized hospital. Results: Two distinct clusters were identified: A gastro-
intestinal-fatigue cluster and a pain cluster. Each cluster significantly influenced functional status and QOL. Based on
these two clusters, we identified subgroups of symptom clusters using K-means cluster analysis. Three relatively
distinct patient subgroups were identified in each cluster: mild, moderate, and severe group. Disease-related factors
(i.e., stage, metastasis, type of surgery, current chemotherapy, and anti-hormone therapy) were associated with these
subgroups of symptom clusters. There were significant differences in functional status and QOL among the three
subgroups. The subgroup of patients who reported high levels of symptom clusters reported poorer functional status
and QOL. Conclusion: Clinicians can anticipate that breast cancer patients with advanced stage, metastasis, and who
receive mastectomy, and chemotherapy will have more intense gastrointestinal-fatigue or pain symptoms. In order to
enhance functional status and QOL for patients with breast cancer, collective management for symptoms in a cluster
may be beneficial.
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Table 1. Socio-demographic and clinical characteristics of the participants (N=303)
Characteristics Categories n (%) M=+SD
Age (yrs) 27 ~39 51 (16.8) 47.7+8.7
40 ~ 49 139 (45.9)
50 ~ 59 78 (25.7)
60~ 73 35(11.6)
Marital status Married 250 (82.5)
Widowed / divorced 30 (9.9)
Unmarried 23 (7.6)
Educational level < Middle school 64 (21.1)
High school 143 (47.2)
College or University 96 (31.7)
Monthly income (10,000 won) < 200 89 (29.3)
=200 214 (70.7)
Religion Yes 229 (75.6)
No 74 (24.4)
Job Yes 85 (28.1)
No 218 (71.9)
Menopause (n = 302) Yes 171 (56.6)
No 131 (43.4)
Duration since diagnosis (yrs) (n = 297) 1.0~2.0 167 (56.2) 34+£3.6
2.1~4.0 55 (18.5)
4.1~283 75 (25.3)
Stage (n =300) Oorl 102 (34.0)
II 102 (34.0)
111 51 (17.0)
v 45 (15.0)
Metastasis Yes 48 (15.8)
No 255 (84.2)
Type of surgery (n =285) Mastectomy 80 (28.0)
Breast conserving surgery 189 (66.1)
Reconstruction 16 (5.6)
Treatment trajectory During treatment 163 (53.8)
After treatment 140 (46.2)
Treatment modality* (n = 163) Surgery 35(21.5)
Radiotherapy 44 (27.0)
Chemotherapy 86 (52.8)
Herceptin therapy 6(3.7)
Current anti-hormone therapy Yes 140 (46.2)
No 163 (53.8)

* This item was examined by patients undergoing cancer treatment and multiple choice was possible.
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HAHE e oo kS vX= AeR UEyte 3}7] 9l5to] 3 EA] (K-means cluster analysis)2 Al
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THE SAFe2E 2ol gt o9 AT (n=95), At Atk (=352 L=t (Table 4).
Table 2. Frequency of symptoms and factor analysis of the symptoms (N=302)
Symptoms Frequency (%) Factor 1 Factor 2
Appetite loss 43.0 760
Nausea / vomiting 523 752
Fatigue 97.4 702
Dyspnea 51.0 .637
Sleep disturbance 67.5 .632
Constipation 47.0 .549
Diarrhea 34.8 525
Breast pain 86.1 .801
Arm / shoulder pain 82.5 798
Generalized pain 77.2 778
Eigen value 3.830 1.363
Variance explained, % 38.3 13.6
Total variance explained, % 51.9
Internal consistency (Cronbach's Q) 172 726
Table 3. Impact of symptom clusters on functional status and global QOL (N=302)
Independent Dependent Adj R? B SE t )4
Cluster 1 Physical functioning 341 -0.585 0.047 -12.529 <.001
(Gastrointestinal-fatigue cluster)  Role functioning 303 -0.808 0.070 -11.490 <.001
Emotional functioning 294 -0.712 0.064 -11.169 <.001
Cognitive functioning .300 -0.716 0.063 -11.392 <.001
Social functioning 243 -0.776 0.079 -9.879 <.001
Global QOL 285 -0.699 0.064 -10.994 <.001
Cluster 2 (Pain cluster) Physical functioning 171 -0.384 0.048 -7.846 <.001
Role functioning .193 -0.596 0.070 -8.544 <.001
Emotional functioning 145 -0.465 0.065 -7.201 <.001
Cognitive functioning 205 -0.548 0.062 -8.877 <.001
Social functioning 145 -0.731 0.072 -10.161 <.001
Global QOL 135 -0.447 0.065 -6.926 <.001

QOL = quality of life; Adj.; = adjusted; SE = standard errors.
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Table 4. Symptom scores for subgroups formed with three cluster solutions (N=302)
Three cluster solution
Mild Moderate Severe
Symptom clusters (cluster 1 n=172, (cluster 1 n=95, (cluster 1 n=35,
cluster 2 n=156) cluster 2 n=111) cluster 2 n=35)
M £SD M=+ SD M=+ SD
Cluster 1 Appetite loss 7.0+£154 27.7+234 752+23.4
(gastrointestinal- Nausea / vomiting 7.6+13.0 21.6 +£20.5 49.0 +30.2
fatigue cluster) Fatigue 30.1£15.1 46.5+16.4 71.1+20.6
Dyspnea 11.8£17.1 25.6+21.4 53.3+30.5
Sleep disturbance 153+174 54.7+£252 72.4£26.1
Constipation 11.4+18.2 27.7+25.1 46.7+37.2
Diarrhea 59+169 16.8+21.7 36.2+374
Cluster 2 Breast pain 151£114 21.9+13.5 56.7+22.8
(pain cluster) Arm / shoulder pain 144+133 383+17.2 69.5+17.9
Generalized pain 114+113 40.7 +24.1 60.5+23.3
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Table S. Differences in sociodemographic and clinical characteristics among the three patient subgroups (N=302)
Subgroups of .
o gastrointestinal-fatigue cluster Subgroups of pain cluster
Characteristics Mild  Moderate Severe P Mild  Moderate  Severe P
n(%) n(%) n(%) n(%) n(%) n(%)
Age (yrs) <50 108(57.1) 64(33.9) 17(9.0) 145 60(53.1) 42(37.2) 11(9.7) 735
=50 64(56.6) 31(27.4) 18(15.9) - 96(50.8) 69(36.5) 24(12.7) -
Marriage Yes 139(55.8) 80(32.1) 30(12.0) 677 126(50.6) 93(37.3) 30(12.0) 705
No 33(62.3) 15(283) 5094 - 30(56.6) 18(34.0) 5094 -
Education < HS graduation 36(56.2) 18(28.1) 10(15.6) 438 37(57.8) 22(344) 5(7.8) 424
= HS graduation  136(57.1) 77(32.4) 25(27.6) ° 119(50.0) 89(37.4) 30(12.6)
Job Yes 52(48.4) 22(259) 11(12.9) 422 45(52.9) 25(30.6) 14(16.5) 158
No 120(55.3) 73(33.6) 24(25.1) - 111(51.2) 85(39.2) 21(9.7)
Religion Yes 129(56.6) 72(31.6) 27(11.8) 961 117(51.3) 83(36.4) 28(12.3) 204
No 43(58.1) 23(31.1) 8(229) - 39(52.7) 28(37.8) 7(9.5)
Monthly income < 200 55(61.8) 25(26.3)  9(10.1) s45 43(48.3) 35(39.3) 11(12.4) 754
(10,000 won) =200 117(54.9) 70(329) 26(12.2) - 113(53.1) 76(35.7) 24(11.3) -
Menopause Yes 97(56.4) 54(31.4) 21(12.2) 96 86(50.0) 65(37.8) 21(12.2) 794
No 75(57.7) 41(31.5) 14(10.8) 70(53.8) 46(35.4) 14(10.8)
Stage 0~1I 126(62.1) 63(31.0) 14(6.9) 001 109(53.7) 70(34.5) 24(11.8) 685
I ~1v 45(46.9) 30(31.2) 21(21.9) - 47(49.0) 38(39.6) 11(11.5) -
Metastasis Yes 19(39.6) 12(25.0) 17(35.4) < 001 23(47.9) 21(43.8) 4(8.3) 511
No 153(60.5) 82(32.4) 18(7.1) ’ 133(52.6) 90(35.6) 30(11.9) -
Type of surgery Mastectomy 43(53.1) 24(29.6) 14(17.3) 39(48.1) 31(38.3) 11(13.6)
BCS 115(61.2) 61(32.4) 12(6.4) .053  99(52.7) 70(37.2) 11(10.1) 432
Reconstruction 7(43.8) 6(37.5) 3(18.8) 6(37.5) 6(37.5) 4(25.0)
Current Yes 45(52.3) 21(24.4) 20(23.3) < 001 44(51.2) 34(39.5) 8(9.3) 670
chemotherapy No 127(58.8) 74(34.3) 15(16.9) 112(51.9) 77(35.6) 27(12.5) -
Current Yes 24(55.8) 14(32.6) 5(11.6) 085 15(34.9) 21(48.8) 7(16.3) 059
radiotherapy No 148(57.1) 81(31.3) 30(11.6) 141(54.4) 90(34.7) 28(10.8)
Current Herceptin ~ Yes 2(33.3)  3(50.0) 1(16.7) 495 2(33.3) 4(66.7) 0(0.0) 273
therapy* No 170(57.4) 92(31.1) 34(11.5) - 154(52.0) 107(36.1) 35(11.8) °
Current anti- Yes 93(66.9) 40(28.8) 6(4.3) < 001 74(53.2) 54(38.8) 11(7.9) 180
hormone therapy =~ No 79(48.5) 55(33.7) 29(17.8) 82(50.3) 57(35.0) 24(14.7) -

BCS = breast conserving surgery; HS = high school.

* Fishser's exact test was done.
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a, b (p <.001): post-hoc tests; QOL = quality of life.

Figure 1. Functional status and global QOL scores for the three patient subgroups of gastro-
intestinal-fatigue cluster.
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Figure 2. Functional status and global QOL scores for the three patient subgroups of pain cluster.
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