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Abstract

Objective The current study investigated whether or not patients taking multiple daily oral medications for

lifestyle-related chronic diseases would have positive perspectives on changing one of their medications to a

once-weekly one.

Methods A total of 1,071 Japanese outpatients participated in the current study. We performed a

questionnaire-based survey and compared the current satisfaction with the ongoing daily oral treatment (cur-

rent daily-only treatment) and an expected satisfaction with an imaginary oral treatment changing one of their

daily oral medications to a once-weekly oral medication (imaginary daily-and-weekly treatment).

Results Medications were taken for diabetes mellitus in 72% of the patients, for dyslipidemia in 54%, and

for circulatory diseases, including hypertension, in 73%. Compared to their satisfaction with the current daily-

only treatment, an expected satisfaction with the imaginary daily-and-weekly treatment was on average sig-

nificantly attenuated (p<0.001, effect size d=0.49). The prevalence of a higher satisfaction score for the

imaginary daily-and-weekly treatment versus the current daily-only treatment was 30% in the overall popula-

tion. The prevalence was 59%, 40%, 29%, 14%, and 8% in the 1st, 2nd, 3rd, 4th, and 5th quintile of the sat-

isfaction score with the current daily-only treatment (p<0.001 for trend).

Conclusion Treatment satisfaction would be on average attenuated if one of the multiple daily oral medica-

tions was changed to a once-weekly one. Improvement in the satisfaction was less expected in the subgroup

that was more satisfied with the current daily-only treatment.
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Introduction

Patients with lifestyle-related chronic diseases, including

diabetes mellitus, dyslipidemia, and hypertension, are often

treated with daily oral medications, and adherence to the

medications is a key factor in the management of chronic

diseases (1, 2). It is well recognized that patients’ satisfac-

tion with treatment is a major determinant of adherence (3),

and strategies for improving treatment satisfaction have been

long discussed. One often suggested strategy is to lessen

dosing frequency. Previous studies have reported favorable

findings for decreased daily dosing frequency (4). Further-

more, on the basis of the belief that a lower dosing fre-

quency would improve satisfaction, once-weekly oral medi-

cations have been developed for lifestyle-related chronic dis-

eases. Recently, a few of them have begun to make an ap-

pearance in clinical practice (5-7).
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It is true that once-weekly bisphosphonates, an anti-

osteoporotic drug, was a successful precedent for once-

weekly oral medications. As previous studies revealed, os-

teoporotic patients strongly preferred a once-weekly

bisphosphonate to a once-daily one (8, 9). However,

bisphosphonates are far from easy to take, whereas medica-

tions for lifestyle-related chronic diseases currently available

are not as troublesome as bisphosphonates. It might be that

the troublesomeness of taking bisphosphonates encourages

the preference for once-weekly dosing versus more frequent

dosing. It remains unknown whether this preference would

be similarly true for less troublesome medications for

lifestyle-related chronic diseases.

In addition, given that only a few kinds of once-weekly

medications are available at present, and that patients with

lifestyle-related chronic diseases often take a number of oral

medications, it is currently impossible to change all of their

medications to once-weekly ones. As such, any once-weekly

medications must be taken together with daily medications.

However, little is known about the patient perspectives on

the combined use of a once-weekly medication with daily

medications.

In the present study, we examined whether changing a

daily oral medication for a once-weekly oral one would im-

prove treatment satisfaction in patients treated with more

than one daily oral medications for chronic diseases. We

performed a questionnaire-based survey, to compare the cur-

rent satisfaction with the ongoing daily oral treatment (cur-

rent daily-only treatment) and an expected satisfaction with

an imaginary oral treatment changing one of the daily oral

medications for a once-weekly oral medication (imaginary

daily-and-weekly treatment).

Materials and Methods

Questionnaire

The current questionnaire was developed to measure satis-

faction with oral treatment. The questionnaire contained a

total of 10 statements related to treatment satisfaction and

asked to what extent a respondent agreed with each state-

ment. The response was obtained on a 7-point Likert scale,

with a range from 0, indicating “strongly disagree”, to 6, in-

dicating “strongly agree”. The 10 statements consisted of 6

positively and 4 negatively worded ones. The positive state-

ments concerned convenience (item no. 1), encouragement

of adherence (no. 2), control over diseases (no. 3), feeling of

healthiness (no. 4), satisfaction (no. 9), and hope for receiv-

ing the treatment (no. 10). The negative statements con-

cerned troublesomeness (no. 5), fear of forgetting to take

medicines (no. 6), suspicion about efficacy (no. 7), and un-

favorably weakened disease awareness (no. 8). The question-

naire was developed on the concept that all items would,

either positively or negatively, reflect a single underlying

factor, namely satisfaction with oral treatment, and calcula-

tion of a total score was expected.

Regarding the current daily-only treatment, the question-

naire asked how a respondent felt about his or her current

daily oral treatment, with the following 10 statements pre-

sented:

1. The current oral treatment is convenient.

2. The current oral treatment encourages adherence.

3. The current oral treatment controls my diseases well.

4. The current oral treatment makes me feel healthy.

5. The current oral treatment is troublesome.

6. The current oral treatment makes me afraid of forget-

ting to take medicines.

7. I am suspicious about the efficacy of the current oral

treatment.

8. The current oral treatment undesirably weakens my dis-

ease awareness.

9. I am satisfied with the current oral treatment.

10. I hope to continue receiving the current oral treat-

ment.

Similarly, to examine the expected satisfaction with an

imaginary daily-and-weekly treatment, the questionnaire

asked, “If you could change only one of your daily oral

medications for a once-a-week oral medication, how would

you feel about the oral treatment including the weekly medi-

cation?,” with the following 10 statements presented:

1. The oral treatment will be convenient.

2. The oral treatment will encourage adherence.

3. The oral treatment will control my diseases well.

4. The oral treatment will make me feel healthy.

5. The oral treatment will be troublesome.

6. The oral treatment will make me afraid of forgetting to

take medicines.

7. I will be suspicious about the efficacy of the oral treat-

ment.

8. The oral treatment will undesirably weaken my disease

awareness.

9. I will be satisfied with the oral treatment.

10. I hope to try receiving the oral treatment.

Note that all of the statements for the current daily-only

treatment and those for the imaginary daily-and-weekly

treatment corresponded to each other.

Study population and procedures

The study population were adult Japanese outpatients with

lifestyle-related chronic disease who had multiple daily oral

medications prescribed in Shiraiwa Medical Clinic, Osaka,

Japan. A total of 1,091 outpatients were asked to participate

in the current study, and 1,071 (98%) ultimately partici-

pated. The study was performed in accordance with the

Declaration of Helsinki and was approved by the ethics

committees of Shiraiwa Medical Clinic and Osaka Univer-

sity Hospital. Informed consent was obtained from every

participant in the current study. The participants responded

to the questionnaire for both the current daily-only treatment

and an imaginary daily-and-weekly treatment. The patient

attributes, including age, sex, and dosing regimens they re-
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Table　1.　Characteristics of Study Population.

n 1,071 

Age (years) 66 ± 12 

Male sex 623 (58%) 

Medication for diabetes mellitus 774 (72%)

Medication for dyslipidemia 575 (54%)

Medication for circulatory diseases 778 (73%)

Medication for hyperuricemia 150 (14%) 

Number (i.e., kind) of oral medications 4.7 ± 2.5 

Frequency of taking oral medications (times per day) 3.0 ± 1.7 

Combination with self-injections  318 (30%)

Data are mean ± standard deviation or number (percentage).

ceived, were collected from their medical records.

Statistical analysis

Descriptive statistics are given as the mean ± standard de-

viation for continuous variables and as percentages for cate-

gorical variables if not otherwise mentioned. A p value less

than 0.05 was considered to be significant, and 95% confi-

dence intervals (CIs) were given when required.

An explorative factor analysis with a varimax rotation was

performed on the 10 items of the questionnaire. The Kaiser

criterion, i.e. Eigenvalue >1, was used to determine the opti-

mal number of factors. In a factor analysis, the good scaling

property of each item was judged by loadings of >0.40 on

one factor and <0.30 on any other factor. Communalities

were also reported. The reliability of each structure was as-

sessed with Cronbach’s α and item-total correlations. For in-

ternal consistency, Cronbach’s α of 0.80 or higher and an

item-total correlation of 0.20 or higher were regarded as ac-

ceptable. Cronbach’s α with a specific item deleted was

evaluated too.

The difference in the scores between the current daily-

only treatment and an imaginary daily-and-weekly treatment

was tested by paired t test. Effect size d was reported to-

gether with the p value when needed. Correlation was as-

sessed using Pearson’s correlation coefficient r. A p value

for trend was obtained by one-way analysis of variance for

continuous variables and by the linear-by-linear association

test for dichotomous variables. The general linear model was

developed to explore the independent association of dosing

regimens with treatment satisfaction after adjustment for pa-

tient attributes, including age, sex, and chronic diseases for

which medications were prescribed. All statistical analyses

were performed using the IBM SPSS Statistics Version 22

software program (SPSS Inc., Chicago, IL, USA).

Results

Patient characteristics are shown in Table 1. Complete re-

sponses to the questionnaire for the current daily-only treat-

ment were obtained in 1,022 of the 1,071 patients (95%).

An exploratory factor analysis revealed 2 factors with

Eigenvalue >1 (4.7 and 1.7). In the 2-factor structure, ex-

plaining 55% of variance, all 10 items were successfully

separated into 6 positively and 4 negatively worded items

(see 2-factor solution in Table 2). Their communalities

ranged from 0.357 to 0.654. Cronbach’s α was 0.881 for the

6-item positively worded scale and 0.816 for the 4-item

negatively worded scale, whereas the corresponding item-

total correlations ranged from 0.562 to 0.744 and 0.617 to

0.669, respectively. In contrast, in the 1-factor structure, ex-

plaining 42% of variance, all 10 items again had >0.40 of

the absolute loading values; the loadings were >0.40 for the

6 positive items and < -0.40 for the 4 negative items (see 1-

factor solution in Table 2). Their communalities ranged from

0.223 to 0.598. In the assessment of reliability with the 4

negative items scored inversely, the item-total correlations

ranged from 0.490 to 0.665, and Cronbach’s α was as high

as 0.862, which was never exceeded if any item was deleted

(Table 2). These findings indicated a high internal consis-

tency, suggesting that all 6 positive and 4 negative items re-

lated to one underlying factor, and that a total score of satis-

faction could be developed by summing the scores of all 10

items, with the rating of the 4 negatively worded items re-

versed. This total satisfaction score had a possible range be-

tween 0 and 60. The score was highly correlated with the

factor score (r=0.975).

In the study population, the satisfaction score for the cur-

rent daily-only treatment was 43 ± 11 (median, 42; inter-

quartile range, 34 to 52; range 8 to 60). The general linear

model adjusted for patient attributes revealed that dosing

regimens independently associated with the satisfaction

scores were the frequency of dosing (standardized partial re-

gression coefficient β=-0.182, p<0.001) and the combined

use of self-injections (β=-0.077, p=0.027), but not the num-

ber (i.e. the kind) of medications (β=-0.040, p=0.402).

Of the 1,022 patients who completely responded to the

questionnaire for the current daily-only treatment, 973

(95%) also completely responded to that for an imaginary

daily-and-weekly treatment. As Table 3 shows, the individ-

ual item scores for the imaginary daily-and-weekly treat-

ment were worse on the whole than those for the current

daily-only treatment. The total satisfaction score, calculated

similarly to the current daily-only treatment, was signifi-

cantly lower than that for the current treatment, with p value

less than 0.001 and effect size d equal to 0.49. Thirty per-

cent of the patients (n=291) gave a higher score for the

imaginary daily-and-weekly treatment than for the current

daily-only treatment.

As shown in Table 4, patients giving a higher score for

the imaginary daily-and-weekly treatment than for the cur-

rent daily-only treatment were more prevalent in the sub-

group with a lower score for the current daily-only treat-

ment. The general linear model revealed that none of the

current dosing regimens were significantly associated with

the satisfaction score for an imaginary daily-and-weekly
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Table　2.　Factor Structure and Reliability of Questionnaire.

Item
Factor structure Reliability for 1-factor structure
2-factor solution 1-factor solution Item-total 

correlation
Chronbach’s
if item deletedFactor 1 Factor 2 Factor 1

1. Convenience 0.775 -0.202 0.757 0.646 0.844
2. Encouragement of adherence 0.777 -0.224 0.773 0.665 0.844
3. Control over diseases 0.697 -0.225 0.711 0.621 0.848
4. Feeling of healthiness 0.577 -0.155 0.572 0.490 0.856
5. Troublesomeness -0.250 0.669 -0.555 0.579 0.850
6. Fear of forgetting to take medicines -0.152 0.672 -0.472 0.496 0.858
7. Suspicion about efficacy -0.202 0.710 -0.531 0.557 0.852
8. Undesirably weakened disease awareness -0.160 0.760 -0.514 0.550 0.852
9. Satisfaction 0.769 -0.195 0.748 0.646 0.845
10. Hope for receiving the treatment 0.750 -0.165 0.714 0.602 0.847
Two-factor solution explained 55% of variance, whereas 1-factor solution explained 42%. Reliability for the 1-factor solution was 
assessed with the rating of the 4 negatively worded items (no. 5 to 8) reversed (e.g., from 0 to 6, and from 6 to 0). Chronbach’s  of 
the total 10-item scale was 0.862.

Table　3.　Comparison of Item Scores between the Current Daily-only Treatment and an Imaginary 
Daily-and-Weekly Treatment.

Score of agreement Difference between two treatments

Current daily-only 
treatment

Imaginary 
daily-and-weekly 
treatment

p value Effect size d

1. Convenience 4.5 ± 1.5 4.0 ± 2.1 p < 0.001 0.20
2. Encouragement of adherence 4.7 ± 1.4 4.3 ± 1.8 p < 0.001 0.21
3. Control over diseases 4.7 ± 1.3 3.9 ± 1.7 p < 0.001 0.44
4. Feeling of healthiness 4.2 ± 1.6 3.9 ± 1.7 p < 0.001 0.20
5. Troublesomeness 1.9 ± 1.9 2.2 ± 1.9 p = 0.003 0.10
6. Fear of forgetting to take medicines 2.0 ± 2.0 3.1 ± 2.2 p < 0.001 0.41
7. Suspicion about efficacy 2.1 ± 1.9 2.9 ± 1.9 p < 0.001 0.38
8. Undesirably weakened disease awareness 1.8 ± 1.7 2.6 ± 1.9 p < 0.001 0.41
9. Satisfaction 4.4 ± 1.4 3.4 ± 2.0 p < 0.001 0.43
10. Hope for receiving the treatment 4.3 ± 1.6 3.2 ± 2.2 p < 0.001 0.40
Total satisfaction score 43 ± 11 36 ± 13 p < 0.001 0.49
Individual item scores of agreement were ranged from 0 (“strongly disagree”) to 6 (“strongly agree”). The total satisfaction 
score, with possible range between 0 and 60, was calculated by summing the scores of all 10 items, after the rating of the 4 
negatively worded items (no. 5, 6, 7, and 8) reversed. The median, interquartile range, and range of the total satisfaction score 
were 42, 34 – 52, and 8 – 60 for the current daily-only treatment, and 36, 29 – 45, and 0 – 60 for the imaginary 
daily-and-weekly treatment.  

Table　4.　Expected Satisfaction with Imaginary Daily-and-Weekly Treatment.

Quintiles of 
satisfaction score 
for the current 
daily-only 
treatment

Total satisfaction score 
for the current 
daily-only treatment 
(current satisfaction)
Sc

Total satisfaction score for 
an imaginary 
daily-and-weekly 
treatment 
(expected satisfaction) 
Sw

Difference of total satisfaction 
score (imaginary 
daily-and-weekly treatment vs. 
current daily-only treatment) 
Sw – Sc

Cases giving a higher 
total score for an 
imaginary 
daily-and-weekly 
treatment 
(Sw > Sc)

Q1 (n = 195) 28.3 ± 3.9 31.7 ± 9.9 3.4 (95% CI: 1.9 to 4.9) 115 (59%)
Q2 (n = 178) 35.3 ± 1.7 33.4 ± 9.8 -1.9 (95% CI: -3.4 to -0.5) 72 (40%)
Q3 (n = 209) 42.0 ± 2.3 35.4 ± 11.8 -6.7 (95% CI: -8.3 to -5.1) 60 (29%)
Q4 (n = 195) 50.4 ± 2.3 38.9 ± 12.0 -11.5 (95% CI: -13.2 to -9.8) 28 (14%)
Q5 (n = 196) 58.3 ± 1.8 40.7 ± 16.0 -17.6 (95% CI: -19.8 to -15.4) 16 (8%)
p for trend p < 0.001 p < 0.001 p < 0.001 p < 0.001
The possible range of the satisfaction score was from 0 to 60. 

treatment; the standardized partial regression coefficient β
was -0.012 for the number (i.e. the kind) of medications (p=

0.809), -0.036 for the frequency of dosing (p=0.381), and

the combined use of self-injections (β=0.007, p=0.837), re-

spectively. We also confirmed that the total satisfaction score

for the imaginary daily-and-weekly treatment was not sig-

nificantly correlated with age (r=0.051, p=0.115). Neither

was it significantly associated with diabetes mellitus (p=

0.438), dyslipidemia (p=0.948), circulatory diseases (p=

0.511), or hyperuricemia (p=0.601). In addition, it was not

significantly correlated with the control levels; the correla-

tion coefficient r was 0.020 (p=0.588) for hemoglobin A1c

levels and 0.053 (p=0.312) for fasting plasma glucose levels

in patients with diabetes mellitus, -0.014 (p=0.751) for low-
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density lipoprotein cholesterol levels and -0.009 (p=0.886)

for triglycerides levels in patients with dyslipidemia, -0.040

(p=0.371) for systolic blood pressure and -0.034 (p=0.444)

for diastolic blood pressure in patients with hypertension,

and -0.155 (p=0.079) for uric acid levels in patients with

hyperuricemia.

Discussion

The current study indicated that treatment satisfaction

would be, on average, attenuated in patients treated with

multiple daily oral medications for chronic diseases if one

of the oral medications was changed to a once-weekly one.

Patients giving a higher score for the imaginary daily-and-

weekly treatment than for the current daily-only treatment

were more prevalent in the subgroup with a lower score for

the current daily-only treatment.

The risk analysis for the current treatment satisfaction re-

vealed that a higher daily frequency of dosing and combined

use of self-injections were negatively associated with the

treatment satisfaction, indicating that the complexity of the

dosing regimens would be less satisfying. Indeed, these

complicated regimens are reported to be linked with non-

adherence (4).

Drug regimens with reduced dosing frequencies are be-

lieved to be preferred by patients, which might result in im-

proved treatment satisfaction. Based on this belief, once-

weekly oral medications have been developed (5), and once-

weekly bisphosphonates are one of the successful prece-

dents (8, 9). However, the current findings showed that the

majority of the patients treated with polypharmacy for

lifestyle-related chronic diseases gave a lower satisfaction

score to the imaginary daily-and-weekly treatment than the

current daily-only treatment, indicating that they did not fa-

vor a regimen using a once-weekly medication together.

Although the true underlying reason for this unexpected

finding is unknown, one possible explanation is that the

medications for lifestyle-related chronic diseases currently

available are not as troublesome to consume as bisphos-

phonates. Bisphosphonates are not easy to take; patients

must take a bisphosphonate after waking up in the morning,

with a full glass (i.e. around 180 mL, and not less) of water,

and no other drink (including water rich in minerals), at

least 30 minutes before eating a meal, drinking a beverage,

or taking any other medicine. They must also sit or stand

(not lie down) for at least 30 minutes after taking it. The

troublesomeness of taking a bisphosphonate may encourage

the preference for once-weekly dosing. By contrast, the cur-

rently available daily medications for lifestyle-related

chronic diseases are not as troublesome to take. Relatively,

the troublesomeness of combined use of a once-weekly oral

medication plus daily ones would stand out.

A previous questionnaire-based study reported that pa-

tients were generally positive about once-weekly medica-

tions (10). However, the researchers drew the patients’ re-

sponses by presenting the hypothesis that patients could

change all oral medications for a once weekly medication if

they wished. This situation is in contrast to the current clini-

cal setting, in which only a few kinds of once-weekly medi-

cations are available at present and one once-weekly medi-

cation cannot be a substitute for polypharmacy. As such,

once-weekly medications must be combined with daily

medications for the time being. Our study demonstrated that,

in such a real-world situation, only a limited population

would draw an expected advantage, i.e. improved satisfac-

tion, from a daily-and-weekly combination treatment.

The per-item analysis (Table 3) showed that inferiority of

the imaginary daily-and-weekly treatment to the current

daily-only treatment was observed in various aspects. Pa-

tients did not regard the treatment as all that simple, and

were suspicious about the drug efficacy. An unfavorable im-

pression of a newly started medication may lead to reluc-

tance to take the medication (11-13). When medical staff

make a well-meant attempt to switch a daily medication to a

weekly one in non-adherent patients with polypharmacy,

they should be aware of this potential psychological barrier

to the daily-and-weekly treatment. The patients’ preformed

impression of the daily-and-weekly treatment is often poor,

and an attempt to alter the regimen might further deteriorate

the medication adherence, contrary to expectations.

However, we must not overlook the fact that a third of the

population gave a higher score for the imaginary daily-and-

weekly treatment than the current daily-only treatment, sug-

gesting that a proposal to switch one daily medication to a

weekly one would draw favorable responses from these pa-

tients. Unfortunately, the current study could not detect any

significant clinical predictor for the total satisfaction score

for the imaginary daily-and-weekly treatment, meaning that

it would be difficult to predict the expected satisfaction

based on the patients’ clinical backgrounds.

Given that the lowest quintile of the current treatment sat-

isfaction was more likely to give a relatively high satisfac-

tion score for the imaginary daily-and-weekly treatment, the

risk factors for dissatisfaction with the current daily-only

treatment (i.e. the frequency of dosing and the combined use

of self-injections) would be clinically useful as passive

markers for relative satisfaction with the daily-and-weekly

treatment. Indeed, when we performed a multivariate logistic

regression analysis, the frequency of dosing and the com-

bined use of self-injections were significantly associated

with a higher satisfaction score for the imaginary daily-and-

weekly treatment than the current daily-only treatment (both

p<0.05) (data not shown). However, it is of note that these

variables were only risk factors for dissatisfaction with the

current daily-only treatment and for a relatively high satis-

faction score for the imaginary daily-and-weekly treatment;

they were not direct predictors for the absolute satisfaction

with the imaginary daily-and-weekly treatment. The psycho-

logical factors involved in the expected satisfaction with the

daily-and-weekly treatment must be thoroughly investigated.

A deeper understanding of the patient perspective on the

combination therapy of once-weekly oral medication plus
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daily ones would promote the improvement of treatment sat-

isfaction and medication adherence. A more detailed survey

regarding the patient perspective on combination therapy of

once-weekly medications will be needed.

Several limitations associated with the present study war-

rant mention. First, we only surveyed the patients’ expected

satisfaction with an imaginary treatment using a once-

weekly medication and did not actually administer the treat-

ment to the patients. The real satisfaction when they actually

receive the treatment remains unknown. However, given that

patients’ perspectives could substantially influence medica-

tion adherence, the current findings may still be of use in

initiating a once-weekly medication. Second, the current

questionnaire did not survey the patient perspective on the

imaginary therapy with all their medications changed to

once-weekly ones. We were therefore unable to compare

that perspective with the current satisfaction or the daily-

and-weekly treatment. Third, the current study did not in-

clude patients who already took once-weekly medications.

Fourth, the current study did not prospectively survey the

patients’ medication adherence. Retrospectively, the data on

the pill count-based medication adherence were available

from medical records in 363 diabetic patients (36%). In this

limited population, medication adherence was distributed as

94% ± 10%; 165 patients (46%) had 100% adherence, 132

(36%) had 90-99%, 43 (12%) had 80-89%, and 23 (6%) had

�79% adherence. The medication adherence was signifi-

cantly associated with a total satisfaction score for the cur-

rent daily-only treatment (r=0.120, p=0.022) but was not

correlated with that for the imaginary daily-and-weekly

treatment (r=0.003, p=0.960). However, this finding was

from a limited population, and whether or not this finding is

representative of a trend in the whole population remains

unknown. Future studies prospectively and thoroughly inves-

tigating medication adherence in the whole study population

will be needed to confirm the association with the patient

perspective and the medication adherence. Fifth, only Japa-

nese patients were included in the current study. Medication

insurance systems, cultures, relative socioeconomic status,

and other confounding factors might influence the attitude

toward treatments. Future studies with populations of other

ethnicities will be needed to validate the current findings.

In conclusion, the current study indicated that treatment

satisfaction would be on average attenuated in patients

treated with more than one daily oral medication for chronic

diseases if one of the oral medications was changed to a

once-weekly one. Improvements in the satisfaction were less

expected in the subgroup more satisfied with the current

daily-only treatment.
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