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Background: The coronavirus disease 2019 pandemic has been challenging the healthcare service, i.e., the vitalization of the point
of care accompanying self-testing / vitro diagnostic medical devices (IVDs). This study aims to suggest priority criteria to classify
self-testing IVDs using the analytic hierarchy process technique.

Methods: Two dimensions of the characteristics embedded in the IVDs and the diseases to be diagnosed with self-testing IVDs were
parallelly considered and independently investigated. In addition, three expert panels consisting of laboratory medical doctors
(n=11), clinicians (n=10), and citizens (n=11) who have an interest in the selection of self-testing IVDs were asked to answer to
questionnaires. Priorities were derived and compared among each expert panel.

Results: First of all, ease of specimen collection (0.241), urgency of the situation (0.224), and simplicity of device operation (0.214)
were found to be the most important criteria in light of the functional characteristics of self-testing IVDs. Medical doctors valued the
ease of specimen collection, but the citizen’s panel valued self-management of the disease more. Second, considering the
characteristics of the diseases, the priority criteria were shown in the order of prevalence of diseases (0.421), fatality of disease
(0.378), and disease with stigma (0.201). Third, medical doctors responded that self-testing IVDs were more than twice as suitable
for non-communicable diseases as compared to communicable diseases (0.688 vs. 0.312), but the citizen’s group responded that
self-testing IVDs were slightly more suitable for infectious diseases (0.511 vs. 0.489).

Conclusion: Our findings suggested that self-testing IVDs could be primarily classified as the items for diagnosis of
non-communicable diseases for the purpose of self-management with easy specimen collection and simple operation of devices,
taking into account the urgency of the situation as well as prevalence and fatality of the disease.
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Figure 1. Hierarchy structure for prioritizing self-testing in vitro diagnostic medical device (IVD) criteria: characteristics of the device. HIV, human
immunodeficiency virus; UTI, urinary tract infection; STD, sexually transmitted disease.
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Figure 2. Hierarchy structure for prioritizing self-testing in vitro diagnostic medical device (IVD) criteria: disease characteristics. HIV, human
immunodeficiency virus; UTI, urinary tract infection; STD, sexually transmitted disease.
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Table 1. AHP results for self-testing IVD criteria: characteristics of the IVD device

Criteria Weight Disease type Weight Product Weight ~ Total weight  Rank
Ease of specimen sampling 0.241 Non-infectious diseases 0.623  Cholesterol test 0.372 0.227 1
Urgency 0.224 Coagulation test 0.315 0.199 2
Fecal occult test 0.312 0.197 3
Simplicity of operation 0214 Infectious diseases 0.377  Flu test 0.246 0.093 4
HIV test 0.191 0.072 5
Self management of diseases 0.186 UTI test 0.160 0.061 6
Vaginitis test 0.147 0.056 7
Preliminary information from self-testing 0.136 STD test 0129 0.048 8
Hepatitis test 0127 0.047 9

AHP, analytic hierarchy process; IVD, in vitro diagnostic medical device; HIV, human immunodeficiency virus; UTI, urinary tract infection; STD, sexually transmitted disease.
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Table 2. IVD characteristics: panel comparison of the relative importance of self-testing IVD selection criteria

Weight by panels

e e (12?2') Physu(::]a:nzs1 )(A+B) Laborarsiy1 1l;/ID (A) CI|n(|gEa1rIJs) (B) ((:rl]tzlﬁr)]
Weight Rank Weight Rank Weight Rank Weight Rank Weight Rank
Criteria
Ease of specimen sampling 0.241 1 0.285 1 0.319 1 0.241 2 0.163 4
Urgency 0.224 2 0.203 3 0.168 3 0.243 1 0.249 1
Simplicity of operation 0.214 3 0.244 2 0.295 2 0.191 4 0.155 5
Self management of diseases 0.186 4 0.163 4 0.126 4 0.208 3 0.226 2
Preliminary information from self-testing 0.136 5 0.105 5 0.092 5 0.116 5 0.208 3
Disease
Non-infectious diseases 0.623 1 0.688 1 0.695 1 0.680 1 0.489 2
Infectious diseases 0.377 2 0.312 2 0.305 2 0.320 2 0511 1
Product
Cholesterol test 0.227 1 0.241 2 0.220 2 0.261 1 0.181 1
Coagulation test 0.199 2 0.202 3 0.186 3 0.219 2 0.174 2
Fecal occult test 0.197 3 0.244 1 0.289 1 0.200 3 0.133 3
Flu test 0.093 4 0.074 4 0.062 5 0.087 4 0129 4
HIV test 0.072 5 0.062 5 0.067 4 0.056 5 0.086 6
UTI test 0.061 6 0.054 6 0.054 6 0.055 6 0.074 7
Vaginitis test 0.056 7 0.052 7 0.052 7 0.051 7 0.063 8
STD test 0.048 8 0.040 8 0.039 8 0.043 8 0.061 9
Hepatitis test 0.047 9 0.030 9 0.031 9 0.028 9 0.098 5
Statistically significant results are marked in bold.
IVD, /n vitro diagnostic medical device; MD, Medical Doctor; HIV, human immunodeficiency virus; UTI, urinary tract infection; STD, sexually transmitted disease.
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Table 3. AHP results for self-testing IVD criteria: disease characteristics

35 9y
Fa, BT v 02 EA)

Criteria Weight Disease type Weight Product Weight Total weight Rank
Size of diseases 0421 Non-infectious diseases 0.623  Cholesterol test 0.338 0.220 1
Fecal occult test 0.333 0.209 2
Coagulation test 0.329 0.194 3
Severity of diseases 0.378 Infectious diseases 0.377  HIV test 0.255 0.087 4
Flu test 0.203 0.085 5
Hepatitis test 0.145 0.058 6
Accompanying social stigma 0.201 STD test 0.161 0.056 7
UTI test 0123 0.048 8
Vaginitis test 0.113 0.043 9

AHP, analytic hierarchy process; IVD, /n vitro diagnostic medical device; HIV, human immunodeficiency virus; STD, sexually transmitted disease; UTI, urinary tract infection.
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Table 4. Disease characteristics: panel comparison of the relative importance of self-testing IVD selection criteria
Weight by panels
g (E;zl) PhVSIT:in; )(A+B) Laborarsiy1 1l;/ID (A) Clln(lfc]gng.) (B) ?;:2???
Weight Rank Weight Rank Weight Rank Weight Rank Weight Rank

Criteria

Size of diseases 0.421 1 0.443 1 0.531 1 0.350 2 0.379 2

Severity of diseases 0.378 2 0.364 2 0.292 2 0.447 1 0.404 1

Accompanying social stigma 0.201 3 0193 3 0.178 3 0.203 3 0217 3
Disease

Non-infectious diseases 0.623 1 0.688 1 0.695 1 0.680 1 0.489 2

Infectious diseases 0.377 2 0.312 2 0.305 2 0.320 2 0511 1
Product

Cholesterol test 0.220 1 0.237 2 0.286 1 0.188 3 0.181 1

Fecal occult test 0.209 2 0.252 1 0.234 2 0.272 1 0.136 3

Coagulation test 0.194 3 0.199 3 0.175 3 0.220 2 0172 2

HIV test 0.087 4 0.076 5 0.066 5 0.088 4 0.105 4

Flu test 0.085 5 0077 4 0.082 4 0.071 5 0.100 5

Hepatitis test 0.058 6 0.044 7 0.041 7 0.047 6 0.089 6

STD test 0.056 7 0.045 6 0.045 6 0.044 7 0.078 7

UTl test 0.048 8 0.037 8 0.038 8 0.036 8 0.075 8

Vaginitis test 0.043 9 0.034 9 0.033 9 0.034 9 0.065 9

Statistically significant results are marked in bold.

IVD, in vitro diagnostic medical device; MD, Medical Doctor; HIV, human immunodeficiency virus; UTI, urinary tract infection; STD, sexually transmitted disease.
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Appendix 1. Definitions of criteria for self-testing IVDs

Dimension/criteria Definition
Characteristics of IVD devices
Simplicity of operation The extent to which lay persons without any medical knowledge can operate devices without difficulty.
Ease of specimen sampling The extent to which the sample collection process is easy for lay persons to perform

e.g.) Urine HCG test, glucometer by finger-prick test, etc.
Self-management of diseases (for prevention or monitoring) ~ The use of self-testing IVDs is for the purpose of continuous self-management or monitoring of chronic

diseases
e.g.) Blood glucose monitoring, blood pressure check
Preliminary information from self-testing Getting preliminary information via self-testing IVDs that still requires expert confirmation and appropriate
medical intervention
Urgency Circumstances requiring prompt decision-making at the individual or population level.

e.g.) Absenteeism after COVID-19 self-testing
Characteristics of diseases to be diagnosed

Size of diseases High prevalence/incidence of diseases
Severity of diseases High fatality/mortality of diseases
Accompanying social stigma Diseases such as STDs, early COVID-19 outbreak, AIDS/HIV, etc.

IVD, in vitro diagnostic medical device; HCG, human chorionic gonadotropin; COVID-19, coronavirus disease 2019; STD, sexually transmitted disease; AIDS, acquired immunodeficiency
syndrome; HIV, human immunodeficiency virus.

Appendix 2. Description of self-testing products

Classification Product Target disease Specimen collection How to use the device
Non-infectious diseases Cholesterol test Dyslipidemia A blood sample with a needle Insert the collected sample to the test kit
Coagulation test Hemophilia, arteriosclerosis, A blood sample with a needle Insert the collected sample to the test kit
etc.
Fecal occult test Colorectal cancer A stool sample with a stick Put the sample into the test tube and drop it into
the test kit
Infectious diseases Flu test Influenza Saliva or a nasal mucosa sample with Put the sample into the test tube and drop it into
a cotton swab the test kit
HIV test HIV/AIDS Saliva or a nasal mucosa sample with Put the sample in the test tube and leave it for
a pad 20 minutes
UTI test Urinary tract infection A urine sample Put the test pad into the urine sample and check
the change in the color of the pad
Vaginitis test Trichomonas or bacterial A urine sample Put the sample into the test tube and drop it into
vaginitis the test kit
STD test STDs (Female) Intravaginal mucosa with a  Put the sample into the test tube and send it to
cotton swab the testing institution
(Male) A urine sample
Hepatitis test Hepatitis A blood sample with a needle Drop the collected sample to the kit and read the
result

HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome; UTI, urinary tract infection; STD, sexually transmitted disease.
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