Quality assurance in health
care based on Big Data

Peter Nordqvist

Forskningsinstitutet Horselbron
School of Computer Science and Communication
KTH Royal Institute of Technology

Sweden



Long tradition of collecting data in Sweden

Controlled by Swedish Association of Local Authorities and Regions
National Quality Registries contribute to Sweden’s strong position on
health care results, where Sweden has among the best survival rates

after heart attack, stroke, breast and colorectal cancer.

96 registers active 2016.



National Quality Register of Hearing Aid Fitting
Since 2011



What factors makes the difference for
the end user
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Can you afford not to collect data

* All stakeholders benefit from collecting data

* Clients, patients, Clinics, Clinicians, Manufacturers,
Researchers

* The quality of the result from the data must be so
attractive that everybody wants to participate.




Large amount of data is needed

e 100k

e Data must be collected directly from the clinics

* Across dispenser chains

* Across manufacturer

* Be pragmatic, collect what is possible but do not complicate things

* Do not involve the staff at the clinic
* May jeopardize a long-term solution
* Overloaded already
* May introduce bias



National Quality Register of Hearing Fitting
Collecting about 50000 prescriptions each year

120 units in 14 counties




How to get a hearing aid in Sweden

* A hearing aid selected and fitted by the county, close to 50%

* The user receives a check from the county and selects a private
clinic, close to 50%

* Private clinic



Collecting data

Journal access, IT-solution

* Personal Identification Number, age, gender, address
* County ID

* Unit ID

* Hearing aid model -> (default fitting, features)

* Audiogram

* Audiologist ID

* Socioeconomic status



Collecting data

Postal solution, 3-6 months after the fitting
Response rate, about 55-60 percent

Three indicators
* Total Outcome, Average of |I0OI-HA, seven questions

* Function Outcome, Average of four questions regarding:
* Uncomfortable loud sounds, Sound Quality, Feedback problemes,
Communication in noise
» Contact/Information Outcome, Average of five questions regarding:
* Information, Contact, Interaction, Good listener



Choice of questionnaire

e We selected IOI-HA since it is short and fast and well documented
e Should not exceed more than 25 questions in total

* Do not collect too much from the user, It is tempting to have a large
number of questions



A fully transparent ranking list with all three indicators is
distributed to the clinics every 6 month

Put yourself into context is great for improving



County level

Total Outcome, Average of I0I-HA, seven questions
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Function Outcome, Average of four questions regarding:

Uncomfortable loud sounds
Sound Quality

Feedback problems
Communication in noise
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Contact/Information Outcome, Average of five questions regarding:

Information
Contact
Interaction
Good listener
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Clinic level

Total Outcome, Average of I0I-HA, seven questions
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|OI-HA table, N=5947/7

Total Male Female Unilateral Bilateral Return Client First Time
N 59477 N 32055 N 27422 N 13084 N 46393 N 35680 N 23797
Mean Std Mean Std Mean Std Mean Std Mean Std Mean Std Mean Std
Total 3.87 1.06 3.84 1.05 3.89 1.07 3.75 1.10 3.90 1.04 3.88 1.07 3.84 1.03
Item 1 Use 4.13 1.02 4.11 1.05 4.16 0.99 4.00 1.09 4.17 1.00 4.38 0.89 3.76 1.10

Item 2 Benefit 3.91 1.00 3.91 0.98 3.92 1.02 3.76 1.05 3.96 0.98 4.00 0.99 3.78 1.00

Item 3 RAL 3.36 1.06 3.34 1.04 3.39 1.08 3.27 1.08 3.39 1.05 3.23 1.07 3.56 1.01
Item 4 Sat 4.13 1.02 411 1.02 4.15 1.01 3.97 1.09 4.18 0.99 4.23 0.97 3.98 1.07
Item 5 RPR 4.01 1.02 3.99 1.00 4.03 1.05 3.93 1.07 4.04 1.01 3.88 1.06 4.20 0.93
Item 6 loth 3.74 1.07 3.67 1.06 3.83 1.08 3.66 1.10 3.77 1.06 3.59 1.08 3.97 1.01
Item 7 QoL 3.77 0.99 3.76 0.95 3.78 1.02 3.64 1.01 3.80 0.98 3.85 1.00 3.64 0.96

Total Outcome
Difference between Bilateral and Unilateral: 0.15 units (p-value<10-9)
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Correlations : Total Outcome and function
outcome
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Hearing model level

Total Outcome, Average of I0I-HA, seven questions
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Client level
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Conclusions

* There are significant differences between counties
* There are significant differences between units

* There are significant differences between hearing aid models
e Correlation between total outcome and function outcome is 0.65

e Correlation between total outcome and contact/information outcome
1s 0.61

* Correlation between total outcome and PTA is very weak



Thanks!



