Investigating the Potential of Extracting Answers to Health-Related Quality of Life Questionnaires From Patient Community Data
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Introduction Results
e Health-related quality of life (HRQoL) questionnaires capture the impact of disease Figure 1. Posts per user, with 123 users on the x-axis and (log-scaled) number of posts on the y-axis. Figure 2. F, scores for the 10 most frequently coded questions, considering the last 6 months of data.
and treatment on the well-being and functioning of a patient
e Collection of data imposes significant burden on patients and health care W PGSO e, 1 (Gompvent Did you feel ill or unwell? -
personnel Did you worry? -
e Many patients share detailed information about their condition and treatment
experiences on online patient fora 1000 Didyouferttenser -
e We investigate to what extent HRQolL information can be gained from the analysis avemonhadioainil

of posts by patients in online healthcare communities

100 Were you tired? -
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= 2 Have you felt nauseated? -
Methods 3 & |
‘g Has your physical condition or medical treatment |
o 10 interfered with your social activities?
e Participants from the Inspire.com patient online forum were recruited using the Has your physical condition or medical treatment

fO”OWing ellglblllty Critericr caused you financial difficulties? i

Were you worried about your health in the future? -

o Has a female breast cancer diagnosis 1
O Age 18 yeGrS or older Have you lost any hair? -
o Residency in the United States
o> Has at least one post or comment in the “Breast Cancer” and “Advanced Breast Figure 3. Portioq of users answering the top 10 most frequently coded Table 1. Top 10 most frequent labels in terms of number of 00 01 02 03 04 05 06 07 08 09 10
Cancer” Inspire.com communities labels, considering the most recent 24 months of data. posts that are annotated (most recent 24 months). F1
e Participants completed the EORTC QLQ-C30 and QLQ-BR23 questionnaires [1], Question Number Portion of Portion e Some questions (e.g. 39% for “Have you had pain?”) are
which consists of 30 general and 23 additional breast cancer-specific questions A of Posts Posts ?Jtsers answered by large parts of the user base, while others are
e Participants’ online posts in the last 24 months were coded by human coders to Did;you worryz: : : rarely discussed
identify parts of the text providing answers to one of the 53 questions Have you had pain? | Did you feel ill or unwell? 301 1.0% 07/.3% e Post counts follow a long-tail distribution
e “Did you feel ill or unwell?” used as a fallback for HRQoL-relevant content not fitting o ae el Did you worry? 105 3.9% 31.7% e Nevertheless, F1 scores (harmonic mean of orecision and
In any other category ¢ Were you limited in doing either your work or Have you had pain? 102 3.7% 39.0% sensitivity) of over 0.5 for all top 10 questions indicate high
° AFplied C[[dsslfication mtetricsCI from machine Iec:ur?in(gj rfsec?rch }[/vetrs used to assess g °t“er:ae':‘; i;:vt':: Did you feel tense? 84 3.1% 25.6% predictive power of posts against actual HRQolL survey
alignment between posts and survey responses for data close to the survey ' answers
conduction time (6 months) and all data (24 months) Have you felt nauseated? 1 Were you limited in doing either
e Data was reduced to binary answers: “Yes” or “No” resvouorrdidionlbyous e fiturei your work or other daily activities? |77 2.8% 22.0% conclusion
e True Positives are defined as instances where both the online post and the VS Were you tired? 09 2.0% 22.0%
correspor\dlng questll?nnculrle re"sporlse iIndicate a POS.ItIV"e answer (e.g. “l had so Sl Secressclin Have you felt nauseated? O] 1.9% 22.0% e 23% of patients’ posts contain information that can be
much padin Igst week! qnq | Yes” for “Have you hCId pain? ). . | | | | Were you worried about your | mapped to at least one HRQoL question
° Folsg Negotlves, False Positives and True Negatives are deflne.d cmcllogously 0 10 20 o " 40 50 60 nealth in the future? 4] 5% 19.5% e HRQoL information in posts is reliable, corresponding to the
e Precision, Recall and F, scc?res were Caloculatgd for each question to determine how Have you lacked appetite? 32 1.2% 6.1% questionnaire answers to a large extent
well the coded posts predict the questionnaire responses bid you feel depressed? 39 199, 17.1% e Analysis of online posts is not meant to replace the
collection of questionnaire data but represents a
Results Table 2. Examples for confusion matrix values of “Have you had pain?” low-burden alternative to gain HRQoL insights
. - t -~ o Have you had pain? |Post Survey o ::uture V\|/'Ork sho:ld investigalte hOV\é HR.th.>L in:lc;r(;ncstion
° emale breast cancer patients were recruite Answer rom online posts can complement existing O
e Of 2,669 annotated .posts and comments, 613 (23.0%) contained information for at True Positive | received my third round of treatment a few days ago. The effects of the first round are still lingering, and it's |Yes assessment methodologie.s and whether the information
least one Qol question becoming increasingly difficult to deal with both the physical and emotional pain. The fourth round will be can be extracted automatically
e The data annotation yielded a substantial agreement (mean Fleiss’ Kappa of 0.5, my final one, but | haven't yet decided what path | will choose after that. Limitations
with all values being .non—negatlve). , False Positive | received my third round of treatment a few days ago. The effects of the first round are still lingering, and its |No e Limited population from single online forum, might be
e Answers were found in the coded data for 50 out of 53 QoL questions becoming increasingly difficult to deal with both the physical and emotional pain. The fourth round will be affected by selection bias
e The information coded in the posts reliably predicted the answers given in the my final one, but | haven't yet decided what path | will choose after that. o Intimate tobics rarely discussed due to |
questionnaiires (mean F, = 0.7) False Negati | received my third round of treatment a few d Ih in at all, it is unbelievable! The fourth |y  natur . O o
e The five most frequently answered questions: alse Negative received my third round of treatment a few days ago. I have no pain at all, it is unbelievable! The four es public nature of online fora poster!
round will be my final one, but | havent yet decided what path I will choose after that. e Unequal distribution of posts among
o “Did you feelill or unwell?” (304 of 2683) True Negative | received my third round of treatment a few days ago. | have no pain at all, it is unbelievable! The fourth No forum users, thus degree of extracted
o “Did you worry?” (105 O(f 2683) ) round will be my final one, but | haven't yet decided what path I will choose after that. Information very much depends on
o “Have you had pain?” (104 of 2683 specific users
o “Did you feel tense?” (85 of 2683) [1] Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti A, Flechtner H, Fleishman SB, de Haes JC. The European . Fgund signs of recall bias, e.g., mentio-
o “Were you limited in doing either your work or other daily activities?” (77 of 2683) Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology. ning worries but answering the oppo-
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