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Abstract

Dropout from medical attendance is a well-recognized issue among patients
with human immunodeficiency virus (HIV) infection. We interviewed 23
HIV-positive patients and used text mining methods to analyse the risk fac-
tors for dropout. Fifteen patients continued medical attendance and eight pa-
tients dropped out of medical attendance. Categories were extracted from the
interview data of the patients who continued medical attendance (ie., the
continuity group) and the patients who dropped out of medical care (i.e, the
discontinuity group). Categories of the continuity group included needing to
take a day off for medical attendance, scheduling each appointment, writing
down medical appointments, being grateful for the medical care, and 12 addi-
tional categories. Categories of discontinuity group included forgetting the
dates of medical appointments, not needing to get a day off for medical at-
tendance, allowing aid for medical care to expire, and 10 additional catego-
ries. The discontinuity group had poorer schedule management than the con-
tinuity group, which caused them to forget their next medical appointments
and delay the renewal of aid for medical care. Thus, medical staff may be able
to prevent dropouts by ensuring that patients record the dates of their medi-
cal appointments.
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1. Introduction

Discontinuity in medical care by patients infected with human immunodefi-
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ciency virus (HIV) is one of the most notable issues encountered by medical staff
around the world. Discontinuing medical care (ie, combined antiretroviral
therapy) may lead to increases in HIV RNA titers [1] and will, subsequently, in-
crease the rate of mortality [2] [3].

Many studies have tried to clarify factors that are associated with the discon-
tinuation of medical care among patients infected with HIV, and most have been
reported in the US or in African regions where medical insurance systems are
insufficient. Based on demographic and clinical data, factors that were shown to
be associated with discontinuation of medical care were young patients [4] [5]
[6], not having started antiretroviral therapy [5] [7] [8], and not having or using
health insurance, Medicare, or Medicaid (in which the latter two were specific to
US citizens) [9] [10].

Qualitative data from interviews have provided important insights for the
prevention of missed medical care. Flores ef al [11] showed that cultural, inter-
personal, and social factors were related to the discontinuation of medical care.
Some difficulties in continuing medical care brought up by patients include is-
sues with their relationship with the medical staff, issues in the care system, lack
of support from their family, inconvenient transport to the hospital, and tem-
poral and economic restrictions. Interventions, such as improvement in the at-
titude of the medical staff towards the patients [12] and improvement in medical
services [13], were reported to be effective for continuing medical care.

Factors that cause missed medical appointments differ depending on culture
and health insurance systems. In Japan, since all citizens are obligated to have
health insurance, the medical fees of HIV patients are financially supported.
Furthermore, Japan has an efficient public transportation network. Despite these
circumstances, some reports [14] [15] [16] have shown that approximately 5% to
10% of patients who are infected with HIV discontinue medical care in Japan. In
this study, we clarified factors that led to the discontinuation of medical care

among HIV patients in Japan by analyzing data from interviews.

2. Methods

2.1. Recruitment and Data Collection

Japanese adults aged 20 years and older who were diagnosed with HIV for over
six months prior to the interview were recruited from three hospitals in Japan.
The exclusion criteria were people who did not speak Japanese or who were in-
fected with HIV via blood products. Two researchers with experience providing
HIV care for over 5 years conducted the semi-structured face-to-face interviews
in a private room before or after the participants met their HIV doctors at the
hospitals between February 2016 and June 2017. In the interviews, they focused
on clarifying the thoughts and behavior of patients regarding medical care. Ad-
ditionally, the patients were asked regarding out-of-pocket medical expenditures
per medical appointment in order to collect economic data. All interviews were

audio-recorded by an IC recorder and transcribed by professionals. Informed
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consent was obtained from the patients prior to participation in the study.

Sociodemographic and clinical data were collected from medical records (e.g.,
age, sex, HIV infection risk factors, time since diagnosis, CD4 cell count, HIV-RNA
titers, and antiretroviral therapy).

2.2. Methods of Analysis

Following the interviews in which the participants disclosed their behavior and
thoughts after their diagnosis with HIV, the transcribed data were analyzed.
Transcribed data for patients who discontinued medical care but were thinking
of restarting it were excluded. After dividing the descriptions by topics, the data
were analyzed by a text-mining approach with SPSS Text Analytics for Surveys
ver. 4.0.1. In the first step of the text-mining approach, different words with the
same meaning were merged into a single word. For example, the words “nurse”,
“nurses”, “coordinator nurse”, and “coordinator” were merged into the single
word “nurse”. Emotions related to medical care were important factors and were
analyzed using Sentiments Analysis of SPSS Text Analytics, which is able to col-
lect expressions of similar emotions even if they are described by different
words. At the end of the text-mining approach, the data were transformed into
binary matrix data. Descriptions of the matrix data were analyzed by hierarchical
cluster analysis (method: ward) using R version 3.3.1 to create groups with simi-
lar content.

The names of each group were given based on the descriptions and frequency

of the words. The process of analysis is shown in Figure 1.

Transcribed data were divided into two groups:

1: Data from participants who 2: Data from participants who
dropped out of medical care continued medical attendance

Excluded data when participants
talked about restarting medical
attendance

Data from both groups were divided by topic.

Japanese Morphological Analysis and Sentiments.

Set for synonyms: different words with the same meaning were set
as the same word

Set for frequency of key words: more than 2 times

Transformed into binary matrix data. Row; paragraph, column;
words

Hierarchical cluster analysis. Method; ward

Each category was named on the basis of frequent key words and
original paragraphs.

Figure 1. Process of analysis.
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2.3. Ethical Considerations

This study was approved by the Ethical Committee for Epidemiology at the Hi-
roshima University (No. E-226).

3. Results
3.1. Participants

A total of 23 participants were interviewed: 15 had continuous medical care
(continuity group), and 8 missed a medical appointment at least once and con-
tinued for less than 6 months (discontinuity group). The average interview time
for the continuity and discontinuity group was 58.2 and 58.4 min, respectively.
The average age of the participants in the continuity and discontinuity groups
was 47.7 and 39.0 years old, respectively. In this study, 10 and 6 participants in
the continuity and discontinuity groups shared the most frequent HIV infection
risk factor of men who have sex with men (MSM). Additional demographic and

clinical characteristics are shown in Table 1.

3.2. Categories Obtained from the Interview Data of Patients in
the Continuity Group

Based on the results of the cluster analysis, 16 categories were obtained from the
data of participants in the continuity group. Table 2 shows the category names

and frequently used words for each category. The categories are as follows:

Table 1. Demographic and clinical characteristics.

Continuity group  Discontinuity group

(N =15) (N=8)

Average time of interview (mins, SD) 58.2 (17.2) 58.4 (0.2)
Average age (years, SD) 47.7 (14.2) 39.0 (9.5)
Sex

Male 12 6

Female 3 2
HIV infection risk factors

MSM 10 6

Heterosexual 5 2

IDU 0 0
Time since diagnosis (years)

<2 2 1

2-10 10 3

11-20 2 4

>20 1 0
CD4 cell count (/pl)

201 - 400 3 0
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Continued
401 - 700 7 6
>701 5 2
HIV-RNA (copies/ ml)
<200 15 6
201 - 1000 0 0
>1001 5 2

Receiving antiretroviral therapy
Yes 15 8
No 0 1

Out-of-pocket medical expenditures (yen/visit)

0-1000 7 2
1001 - 10,000 1 4
10,001 - 20,000 7 2

Table 2. Categories of the continuity group and frequently used words.

Category names Three most frequently used words

1f, medical attendance, hospital®,
1 Managing own health condition mysell, mecica atlencance, hosplia

blood test*
2 Concealing HIV status from others myself, other person, uncomfortable
Decision to disclose or conceal HIV status from i
3 family, HIV, myself

family

Feeling ill or shocked after being diagnosed with

first, HIV, medical attendance
HIV
5 Taking a day off for medical care job, day off, medical attendance

. . planning except medical attendance,
6 Scheduling appointments .
medical attendance, myself

7 Making records for future medical appointments medical attendance, next, hospital

Checking the reservation slip to confirm the

8 i medical attendance, anxious, HIV
appointment day

9 Gratitude for being able to receive financial aid for social security program*, burden of
HIV medical care medical cost*, medication

10 Receiving prescriptions taking medicine, myself, medication

11 Taking medicine taking medicine, medication, talk

If, health condition, medication*,
12 Managing health for the sake of significant others foysetl, health condltion, Mectication
pleasure*

Feeling at ease with medication and staying in the

13 ? medication, ease, first*, myself*
outpatient ward
14 Enjoying life and medical care myself, feeling, pleasure
15 Trust in the medical staff primary doctor, nurse, hospital
rimary doctor, medical attendance,
16 Relationship with and trust in the primary doctor P U

pleasure

*Words of the same frequency.
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1) Managing own health condition: Participants discussed managing health
conditions by taking medicine and receiving medical care.

2) Concealing HIV status from others: Participants discussed revealing their
HIV status to others or their decision to tell none since it may negatively affect
their social relationships.

3) Decision to disclose or conceal HIV status from family: Participants dis-
cussed their relationship with their families after having told them their HIV
status. For some, the family members became supportive after knowing their
HIV status. However, others decided to never reveal their HIV status.

4) Feeling ill or shocked after being diagnosed with HIV: Participants dis-
cussed their mental and physical condition after knowing their HIV status where-
in they experienced worsening health conditions, depression, or the inability to
process their thoughts regarding their diagnosis.

5) Taking days off for medical care: Participants discussed the effect of re-
ceiving medical care on their jobs. Some participants did not have jobs, but oth-
ers would apply to take a day off work in order to attend their medical appoint-
ment.

6) Scheduling appointments: Participants discussed managing their schedule
for medical care for which they were able to plan well.

7) Making records for future medical appointments: Participants discussed
making reminders for medical appointments. After having set the date, they
would make note of their next medical appointment in booklets, calendar apps,
or paper calendars.

8) Checking the reservation slip to confirm the appointment day: Participants
discussed their worries regarding their medical care such as meeting others in
the hospital and making sure they have the right appointment date.

9) Gratitude for being able to receive financial aid for HIV medical care: Par-
ticipants discussed feeling grateful to be able to receive financial aid to reduce
fees associated with their HIV medical care.

10) Receiving prescriptions: Participants discussed receiving medication (Ze.,
antiretroviral drugs) from the hospital.

11) Taking medicine: Participants discussed taking antiretroviral drugs and
talking to others regarding it.

12) Managing health for the sake of significant others: Participants discussed
their thoughts on health management in which they felt compelled to manage
their health condition since their significant other paid close attention to their
health.

13) Feeling at ease with medication and staying in the outpatient ward: Par-
ticipants discussed feeling at ease when taking antiretroviral drugs or being in
the hospital.

14) Enjoying life and medical care: Participants discussed their enjoyments in
life. They felt pleasure while they were in the hospital doing their hobby or in
friendship.

15) Trust in the medical staff: Participants discussed their relationship with
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the medical staff in which they had good rapport with their primary doctor or
nurses at the hospital.

16) Relationship with and trust in the primary doctor: Participants discussed
having conversations with their primary doctor or having trust in their primary

doctor.

3.3. Categories Obtained from the Interview Data of Patients Who
Discontinued Medical Care

Based on the results of the cluster analysis, 13 categories were obtained from the
data of participants who discontinued medical care. Table 3 shows the category
names and frequently used words in each category. The categories are as follows:

1) Feeling ill or shocked after being diagnosed with HIV: Participants dis-
cussed their feelings after diagnosis in which they felt ill upon hearing their HIV
status and shocked when they were diagnosed with HIV. Some were already in
poor health condition prior to their diagnosis.

2) Self-disgust at their HIV status: Participants discussed feeling disgusted at
their own HIV status.

3) Difficulties with social relationships: Participants discussed changes in so-
cial relationships due to troubles with friends or their depression. They felt there
were fewer opportunities to meet friends prior to discontinuing medical care.

4) Not having started antiretroviral drugs: Participants discussed not taking

Table 3. Categories of the discontinuity group and frequently used words.

Category names Three most frequently used words

Feeling ill or shocked after being diagnosed with HIV, first, tell

HIV
2 Self-disgust at their HIV status HIV, myself, nurse*, uncomfortable*
3 Difficulties with social relationships friend, HIV, hospital

. X X medication, take medicine, medical
4 Not having started antiretroviral drugs
attendance

Decision to disclose or conceal their HIV status X
5 X HIV, first, family*, tell*
from family

6 Losing faith in the doctor medication, take medicine, primary doctor
7 Keeping the reservation slip medical attendance, next, reservation slip
8 Forgetting the dates of the medical appointment medical attendance, hospital, forget

Not requiring taking days off work to attend

. . job, medical attendance, day off
medical appointments

counselling, myself*, plans except for work*,
10 Having other appointments in addition to work & my b b

job*
11 Losing support from family members hospital, myself, family
12 Stress from personal relationship uncomfortable, meet, medical attendance

. . . . social security program, myself*,
Delaying or failing to renew registration for

13 s document*, uncomfortable*, burden of
financial aid

medical cost*

*Words of the same frequency.
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medication either because they did not start receiving antiretroviral therapy or
the therapy had a bad side effect.

5) Decision to disclose or conceal their HIV status from family: Participants
discussed, when they were in good health, what steps were taken after their HIV
diagnosis. While some decided to disclose their HIV status to their family, others
thought it was unnecessary.

6) Losing faith in the doctor: Participants discussed having, at first, trust in
their primary doctor before gradually losing it over time.

7) Keeping the reservation slip: Participants discussed keeping the reservation
slip. They did not set a reminder for their appointment on their phone even
though they kept the reservation slip that they received at the hospital.

8) Forgetting the dates of the medical appointment: Participants discussed
forgetting the medical appointment dates.

9) Not requiring taking days off work to attend medical appointments: Par-
ticipants discussed how it was unnecessary to take a day off work to attend their
medical appointments since they either went to the hospital after a night shift or
during their day off on the weekday.

10) Having other appointments in addition to work: Participants discussed
their daily life schedule with plans other than work (e.g., counselling or hobbies).

11) Losing support from family members: Participants discussed disconti-
nuing medical care after losing support from family members to visit hospitals.

12) Stress from personal relationship: Participants discussed feeling stressed
from personal relationships.

13) Delaying or failing to renew registration for financial aid: Participants
discussed delaying the renewal procedure that resulted in the expiry of the regis-

tration for financial aid.

3.4. Some Common Categories

There were 2 common categories shared by both groups: “deciding to disclose or
conceal HIV status from family members” and “feeling ill or shocked after being
diagnosed with HIV”. The remaining categories were different between both

groups.

4. Discussion

We analysed the interview data of participants who continued or discontinued
medical care using a text-mining method, and, as a result, obtained 16 and 13
categories for the former and latter groups, respectively. Although there were
some categories in common between both groups, most were different.
Compared to the continuity group, the ability to manage schedules seemed to
be weaker in the discontinuity group. Based on the interviews, the discontinuity
group often forgot the date of their medical appointments. In contrast, the con-
tinuity group recorded the date of appointment, applied for leave at work, and
also mentioned gratitude for being able to receive medical financial aid. They
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also recorded the date of their next appointment in a scheduling application on
their mobile phones, agendas, or calendars in order to not forget the appoint-
ment date. In contrast, the participants in the discontinuity group did not have
to apply for leave at work to attend their medical appointments because they ei-
ther worked night shifts or had days off on a weekday. Despite these favourable
situations, they were more prone to forgetting their appointments since less at-
tention was given to the date. Participants of the continuity group expressed gra-
titude for medical financial aid; however, in contrast, participants in the discon-
tinuity group were not able to meet the deadline for the financial aid renewal
procedures that led to the loss of their designated status and caused them to dis-
continue medical care. Financial aid for HIV medical care provided in Japan
significantly reduces medical and examination expenses. The remaining fees are
paid by the patient but are determined by the income of the previous year.
Therefore, patients are required to renew their certificates every year [17] by
filling out application forms, receiving the medical certificates, and then submit-
ting these documents to the municipal government. However, some patients
may not have the proper knowledge for these procedures. The medical staff car-
ing for HIV patients may not check to see whether a reminder for a medical ap-
pointment was made or not. Since inquiring about a patient’s schedule man-
agement can be performed easily, it may help alert the medical staff whether a
patient is at risk for discontinuing medical care and allow them to consider
strategies for intervention.

In comparison with the continuity group, the motivation to receive medical
care is lower in the discontinuity group. In addition, whether the patient is un-
dergoing antiretroviral therapy or not seems to have considerable influence in
continuing medical care. It has been reported that the discontinuation of medi-
cal care is related to the absence of antiretroviral therapy [5] [7] [8] and is con-
sistent with our results. Patients who start antiretroviral therapy cannot continue
without ongoing medical care. Therefore, antiretroviral therapy promotes the
continuation of medical care. Consequently, the continuity group had more
discussions regarding managing their own health than the discontinuity group.
Furthermore, differences in handling the reservation slip also showed the dif-
ferences in motivation levels for receiving medical care. Patients who visit hos-
pitals in Japan usually receive a reservation slip on which information regarding
the name of the clinical department, date, and hour of the next visit is stated.
The continuity group discussed having checked the slip before their appoint-
ment even if they had a reminder. In contrast, the discontinuity group only dis-
cussed keeping the reservation slip. The reservation slip may not be effective in
preventing the discontinuation of medical care unless the patients themselves
have sufficient motivation to attend their appointments.

While the continuity group had good relationships with their doctor, the dis-
continuity group eventually lost trust in the medical staff. Good relationships
with the medical staff are important in continuing medical care [18] [19] [20]

[21]. The discontinuity group also discussed having stress with personal rela-
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tionships. Discontinuing medical care is likely caused by depression [4] [22] or
illegal drug use [16] [22]. Sinha [23] [24] suggested that stress can also lead to il-
legal drug use. There are reports that stress from social relationships can lead to
depression [25] [26] and may also lead to the discontinuation in medical care.

Two common categories were obtained from both groups. Of these, one cate-
gory was “feeling ill or shocked after being diagnosed with HIV”. Feeling ill or
shocked did not seem to be a determinate factor in continuing medical care since
this category was observed in both the continuity and discontinuity groups. The
other category was the “decision to disclose or conceal HIV status from family
members”. This may also not have an effect as to whether the patient continues
medical care since most patients would have these thoughts if they were diag-
nosed with HIV.

There are some limitations to this study. The small sample size in the short
duration may be insufficient to represent all the Japanese patients who are in-
fected with HIV. A larger list of categories could be created if more patients are
enrolled in future studies. Furthermore, although we analysed the interview data
by text-mining method for reproducibility, complex and meaningful relation-
ships between the obtained categories may not have been clarified.

Although there were some limitations, the result of this study indicates the
preventive way to the drop-out from medical care among Japanese adults with
HIV. The medical staff should pay attention if the patients record the date of
next appointment with HIV doctors, and especially to the patients with less mo-
tivation (e.g., patients who have not started antiretroviral therapy). It is helpful

to decrease the drop-out rate of patients with HIV from medical care.

5. Conclusion

Through a text-mining method and cluster analysis, this study analysed inter-
view data from 23 patients who were infected with HIV in which the main topics
were their feelings and behaviour regarding medical care. By comparing the cat-
egories from both the continuity and discontinuity groups, there were large dif-
ferences in behaviour. Patients who did not schedule their next medical ap-
pointment were more likely to discontinue medical care. These results may help
medical staff in preventing HIV patients from missing their medical appoint-

ments.
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