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Background: Comorbidity, along with aging, affects stroke-induced health-related quality of life (HRQoL). We examined the potential role of diet quality in modifying the association between comorbidity and HRQoL in patients with stroke.

Methods: A cross-sectional study was conducted on 951 patients with stroke from December 2019 to December 2020 across Vietnam. Comorbidity was assessed using the Charlson Comorbidity Index (CCI) items and classified into two groups (none vs. one or more). Diet quality was evaluated using the Dietary Approaches to Stop Hypertension Quality (DASH-Q) questionnaire, and HRQoL was measured using the RAND-36, with a higher score indicating better diet quality or HRQoL, respectively. Besides, socio-demographics, health-related behaviors (e.g., physical activity, smoking, and drinking), disability (using WHODAS 2.0), and health literacy were also assessed. Linear regression analysis was utilized to explore the associations and interactions.

Results: The proportion of patients with stroke aged ≥65 years and having comorbidity were 53.7 and 49.9%, respectively. The HRQoL scores were 44.4 ± 17.4. The diet quality was associated with higher HRQoL score (regression coefficient, B, 0.14; (95% confidence interval, 95% CI, 0.04, 0.23; p = 0.004), whereas comorbidity was associated with lower HRQoL score (B, −7.36; 95% CI, −9.50, −5.23; p < 0.001). In interaction analysis, compared to patients without comorbidity and having the lowest DASH-Q score, those with comorbidity and higher DASH-Q score had a higher HRQoL score (B, 0.21; 95% CI, 0.03, 0.39; p = 0.021).

Conclusion: The findings showed that good diet quality could modify the adverse impact of comorbidity on HRQoL in patients with stroke. Diet quality should be considered as a strategic intervention to improve the HRQoL of patients with stroke, especially those with comorbidity, and to promote healthier aging.
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INTRODUCTION

Stroke, a common non-communicable disease (NCD), has generated an increasing burden worldwide because of high incidence, prevalence, mortality rate, and impaired health outcomes (1, 2). Health-related quality of life (HRQoL) is one of the stroke outcomes in the stroke survivors’ experience of significant impairment in HRQoL (3, 4). Moreover, a forward trend of stroke cases is predicted to increase in the 21st century along with the aging of the population, which will lead to poor health outcomes, including HRQoL (5). Hence, improving HRQoL should become a part of goal setting for stroke rehabilitation, especially in the aging population. Also, identification of the possible modifiable factors regarding HRQoL is necessary for post-stroke therapeutic strategies and health promotion.

Many predictors of HRQoL in patients with stroke were investigated, including comorbidity (6). Although the comorbid conditions are common in patients with stroke (7), the comprehensive reports on post-stroke HRQoL related to comorbidity have not been adequately studied. The reason is that the association between comorbidity and HRQoL varied across studies because of the differences in cultural backgrounds (6) and comorbidity measures (8). Also, the extent of HRQoL impairment may vary due to the Coronavirus Disease 2019 (COVID-19) crisis because the occurrence of stroke becomes more frequent with a high burden of co-existing diseases (9). In addition, stroke rehabilitation contributed to improving HRQoL (10), but most stroke rehabilitation trials did not include those with comorbidity (11), which in turn influences the HRQoL reports. Therefore, a greater understanding of the comorbidity-HRQoL relationship could optimize the care and rehabilitation among patients with stroke.

Nutrition intervention is one of the global prevention strategies against NCDs, including stroke, because incorrect nutrition was the metabolic risk factor leading to premature NCD deaths (12). In the literature, the Dietary Approaches to Stop Hypertension (DASH) dietary pattern (13) was investigated to reduce stroke occurrence, but few studies approached the diet quality (14). The infrequent use of diet quality in the previous studies was because of the ambiguous definition and inconsistency in measurement tools (15). In addition, the impact of nutrition on HRQoL in patients with stroke has not been consistent, whereas good dietary habits could improve HRQoL (16), nutrition therapy showed no effects on stroke outcomes, including HRQoL (17).

Reports on the links between comorbidity and diet quality with HRQoL were investigated but are still scarce and need to have a comprehensive sight. Therefore, our purpose was to explore the possible role of diet quality in modifying the relationship between comorbidity and HRQoL among patients with stroke.



MATERIALS AND METHODS


Study Population

During December 2019 and December 2020, we conducted a cross-sectional study on stroke inpatients in six hospitals across Vietnam, including one hospital in the south, one in the central, and four in the north. Out of invited hospitals across Vietnam, six hospitals agreed to participate in our study because many hospitals have to re-arrange their resources and budgets for COVID-19 epidemic prevention. These six hospitals are large, with around 600–1,900 beds, and located in the big cities in Vietnam. Patients with stroke were diagnosed by neurologists and classified based on the International Classification of Disease 10th revision (ICD-10) coding I60-I69 (18). Patients were recruited consecutively in the cardiovascular, neurology, and rehabilitation departments. Since the national lockdown was implemented in Vietnam between the 1st and 22nd of April 2020 due to the COVID-19 pandemic, the recruitment was postponed. The eligible participants were those aged ≥18 years, had stable conditions of stroke (e.g., a Mini-Mental State Examination score of ≥22), with the ability to respond to questions. Besides, patients with stroke with aphasia or visual impairment and diseases affecting cognition (e.g., dementia) were excluded to ensure that patients could be able to complete a face-to-face interview. To have an adequate sample for the statistical analysis, a minimum sample size of 262 was calculated with an effect size of 0.05, type I error of 0.05, power of 0.95, and 8 predictors in the multiple linear regression using G*Power software version 3.1.9.7 (19). We recruited 951 qualified patients, which was large enough for the statistical method used in this study. All participants were asked to provide informed consent before administering the survey.



Data Collection

The valid questionnaires in the Vietnamese language were used in the survey, including the 16-item Charlson Comorbidity Index (CCI), The Dietary Approaches to Stop Hypertension Quality questionnaire, a 36-item short-form survey (SF-36), the International Physical Activity Questionnaire, the World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0), and a 12-item short form of the HL survey. A face-to-face interview was performed at the bedside within about 30 min to complete the survey for one patient. Interviewers were doctors, nurses, and medical students who first received a 4 h training session about data collection. Besides, interviewers also received infection control training from each hospital based on the guidelines of the Ministry of Health in Vietnam (20), and the WHO (21), including wearing a mask, washing hands, and physical distance. In addition, data were also extracted from medical records.


Assessment of Comorbidity

The Comorbidity was evaluated based on the 16-item CCI (22, 23). We removed two items, including cerebrovascular disease or stroke and dementia, because of reported patients and exclusive criteria, respectively. Then, the comorbidity was regrouped into none vs. one or more CCI.



Assessment of Diet Quality

Diet quality was assessed using the DASH-Quality (DASH-Q) questionnaire, which rates the number of days (from 0 to 7) consuming the 11 food items in the previous 7 days (24), including nuts or peanut butter; beans, peas, or lentils; eggs; pickles, olives, or other vegetables in brine; fruits and vegetables (≥5 servings); fruits (>1 serving); vegetables (>1 serving); drink milk (in a glass, with cereal, or in coffee, tea, or cocoa); broccoli, collard greens, spinach, potatoes, squash, or sweet potatoes; apples, bananas, oranges, melon, or raisins; and whole-grain bread, cereals, grits, oatmeal, or brown rice. In the Vietnamese context, the item “drink milk (in a glass, with cereal, or in coffee, tea, or cocoa)” was excluded from the survey. The DASH-Q questionnaire with ten items was validated and used in Vietnam (25). The sum score was ranked between 0 and 70, with higher DASH-Q scores reflecting a better diet quality.



Assessment of Health-Related Quality of Life

Health-related quality of life was evaluated using a 36-item short-form survey (SF-36). The SF-36 consists of eight domains, including general health, emotional role, physical role, physical functioning, social function, emotional well-being, pain, and energy/fatigue (26). The SF-36 was used in Vietnamese Americans (27) and Vietnamese contexts (28, 29). The scoring algorithms were mentioned in detail in the user manual (30). The SF-36 score varied from 0 (worst HRQoL) to 100 (best HRQoL).



Assessment of Covariates

Patients were asked about the occurrence of stroke and whether it was the first or recurrent stroke. Besides, the classification of stroke was defined using ICD-10 (18). Then, the stroke classification was regrouped into a hemorrhagic stroke, ischemic stroke (or cerebral infarction), and cerebrovascular diseases to facilitate the analysis.

Socio-demographic factors were self-reported, including age (years), gender, occupation, education attainment, ability to pay for medication, marital status, and social status. Besides, the body mass index (BMI, kg/m2) was calculated.

The present health-related behaviors were self-reported, including drinking (no vs. yes) and smoking (never vs. ever smoked). In addition, the level of physical activity (PA) was assessed using the International Physical Activity Questionnaire (IPAQ). Patients rated the time during the previous 7 days (number of days per week and minutes per day) spending on four activities, including vigorous, moderate, walking, and sitting (31). The IPAQ was validated and used in Vietnam (25, 32). The PA levels were calculated according to the metabolic equivalent tasks scored in minutes per week (MET-min/wk) (33). The total MET score was estimated as the sum of minutes per week of PA at different levels of vigorous, moderate, walking, and sitting multiplied by 8, 4, 3.3, and 1, respectively. The higher MET scores represented the more intensive levels of PA. Then, we categorized MET scores into tertiles to facilitate the analysis.

The disability level of patients with stroke was measured using the WHODAS 2.0 with 12 items. The WHODAS 2.0 was used in diverse cultures and all adult populations (34). Patients rated the difficulties in performing daily activities over the previous 30 days on a 5-point scale from 1 (none) to 5 (extreme or cannot do). The overall score was computed by summing 12-item scores, with the greater scores representing the higher level of disability.

With regards to patients with stroke, the health literacy (HL) index was evaluated to assess their ability to access, understand, judge, and utilize health-related information in terms of healthcare, health promotion, and disease prevention (35). A 12-item short form of the HL survey was used, which was validated and used widely in Vietnam (36, 37). Patients rated the difficult extent of each item on a 4-point Likert scale from 1 (very difficult) to 4 (very easy). The HL index was calculated using the formula:
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Where Index is the standardized HL indices, mean is the average of 12 items, 1 is the minimal possibility of the mean, 50 is the chosen maximum HL index score, and 3 is the range of the mean. Thus, the HL index ranged from 0 to 50, and the higher scores indicated a better HL.




Ethical Consideration

The study was reviewed and approved by the Institutional Ethical Review Committee of Hanoi School of Public Health, Vietnam (IRB Nos. 498/2019/YTCC-HD3 and 312/2020/YTCC-HD3).



Statistical Analysis

First, we performed the descriptive analysis and used a one-way ANOVA test to compare the mean of HRQoL in different categories of independent variables (IVs). Second, we used linear regression analysis to investigate the association between CCI and DASH-Q with HRQoL. In the bivariate analysis, factors with p < 0.05 were selected for adjustment in the multiple analysis models. Besides, the Spearman correlation was tested to avoid multicollinearity among IVs. The results showed that occupation moderately correlated with age (rho = 0.35), and MET-min/wk (rho = −0.32); gender moderately correlated with drinking (rho = 0.45); WHODAS 2.0 moderately correlated with CCI (rho = 0.30); and MET-min/wk (rho = −0.32) (Supplementary Table 1). Therefore, several representative factors were selected for the multiple analysis models, including age, gender, marital status, stroke occurrence, stroke classification, CCI, DASH-Q, and HL index. Third, we performed the interaction analysis to explore the potential modification impacts of DASH-Q on the relationship between CCI and HRQoL. To visualize the results of the interaction model, we conducted a simple slope analysis using PROCESS Macro of SPSS for moderation analysis. The slope plots were drawn using the evaluated values of HRQoL for two categories of comorbidity (non-CCI vs. CCI) by three values of DASH-Q (one standard deviation below the mean; the mean; one standard deviation above the mean). Data were analyzed using IBM SPSS Version 20.0 (IBM Corp., Armonk, NY, United States). The significance level was set at a p-value < 0.05.




RESULTS


Characteristics of Patients With Stroke

Among 951 patients with stroke, 82.5% experienced the first stroke; 67.1% were classified as ischemic stroke, followed by hemorrhagic stroke (23.2%) and stroke due to cerebrovascular diseases (9.7%); and 49.9% had comorbidity. Patients aged 65 years or above accounted for 53.7%, and 59.2% were men. The overall score of HRQoL was 44.4 ± 17.4 and significantly different in categories of age, gender, occupation, marital status, stroke occurrence, stroke classification, comorbidity, drinking, and physical activity (p < 0.05) (Table 1).


TABLE 1. Characteristics and health-related quality of life (HRQoL) in patients with stroke (n = 951).
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Associated Factors of Health-Related Quality of Life in Patients With Stroke

In the multiple regression model (Table 2), patients with stroke aged ≥65 years (regression coefficient, B, −5.06; 95% confidence interval, 95% CI, −7.26, −2.86; p = 0.013), classified as hemorrhagic stroke (B, −5.04; 95% CI, −9.28, −0.81; p = 0.012), and with one or more comorbidities (B, −7.36; 95% CI, −9.50, −5.23; p < 0.001) had a lower score of HRQoL compared to their counterparts. Whereas, patients with one-point increment in DASH-Q and HL index had a 0.14-point increment (B, 0.14; 95% CI, 0.04, 0.23; p = 0.004) and a 0.36-point increment (B, 0.36; 95% CI, 0.25, 0.47; p < 0.001) in HRQoL, respectively.


TABLE 2. Associated factors of HRQoL in patients with stroke (n = 951).
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Modified Impact by Diet Quality on the Association Between Comorbidity and Health-Related Quality of Life

As shown in Table 3, the interaction model between comorbidity and DASH-Q was examined. The results revealed that among patients with stroke having the lowest score of DASH-Q, those with comorbidity had a lower score of HRQoL than those without comorbidity (B, −13.43; 95% CI, −19.10, −7.75; p < 0.001). However, patients with comorbidity and every one-point increment of DASH-Q score significantly had a 0.21-point increment of HRQoL score (B, 0.21; 95% CI, 0.03, 0.39; p = 0.021). Besides, the results of interaction were visualized in Figure 1. Simple slope analysis showed that the impact of comorbidity on HRQoL was weaker by higher DASH-Q values from one SD below the mean (B, −9.93; 95% CI, −12.92, −6.93; p < 0.001), to the mean (B, −7.35; 95% CI, −9.48, −5.22; p < 0.001), one SD above the mean (B, −4.77; 95% CI, −7.78, −1.77; p = 0.002).


TABLE 3. Interaction of comorbidity and diet quality on HRQoL among patients with stroke (n = 951).
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FIGURE 1. Simple slope plot for the interaction between diet quality and comorbidity on HRQoL among patients with stroke (n = 951). DASH-Q, diet quality; CCI, comorbidity; SD, standard deviation.





DISCUSSION

The current study emphasized the independent and interactive impacts of comorbidity and diet quality on HRQoL in patients with stroke. Comorbid conditions and poor diet quality influenced the HRQoL reduction, and good diet quality had a potential role in improving the negative impact of comorbidity on HRQoL.

In the current study, the HRQoL was impaired in aged patients with stroke and those with comorbidity. In the existing literature, the harmful impacts of comorbidity on HRQoL were reported in patients with CVDs, such as hypertension (38), atrial fibrillation (39), and stroke (40). On the one side, the prevalence of comorbidities (e.g., hypertension and diabetes) in patients with stroke increased the brain’s vulnerability to ischemic injury, contributing to worse stroke outcomes (41, 42). Moreover, comorbid conditions induced endothelial oxidative stress and peripheral inflammation (43, 44), which resulted in the loss of physical and mental health and mortality. On the other side, together with aging issues, comorbidities and stroke events become prevalent, which interferes with HRQoL (45).

A healthy diet was considered one of the cardiovascular health metrics to identify optimal brain health (46) and significantly associated with a greater HRQoL (47). Also, a higher DASH-Q score, characterizing a better diet quality, was associated with a greater HRQoL level in the present study. Furthermore, several studies shared similar findings that the higher diet quality scores were significantly associated with better HRQoL in breast cancer survivors (48) and older adults (49). Additionally, food security becomes a significant challenge during the COVID-19 pandemic (50), impacting the diet quality and influencing the HRQoL of patients with stroke. Therefore, an appropriate strategy should be developed to improve diet quality for patients with stroke, which may help to enhance their HRQoL, especially during the COVID-19 crisis.

In addition, current results indicated that good diet quality could reduce the harmful impact of comorbidity on HRQoL. This association may be explained through the role of inflammatory reaction. As comorbid health problems reduced stroke-related HRQoL because of inducing inflammatory responses, Levard et al. indicated that the lack of nutrients had a link with stroke inflammatory and immune responses (43). Therefore, a sufficient supply of nutrients through good diet quality could improve stroke inflammation and refine HRQoL.

Our study was strong in measuring the power up to 99%, which is overpowered. This power indicated a good ability to provide evidence in associations between comorbidity, diet quality, and HRQoL. However, several limitations should be considered. First, in a cross-sectional study, causality cannot be implied, such as the time order between comorbidities, stroke events, and the prognosis of HRQoL of patients; only associations were recognized. Second, several factors may be the confounders of HRQoL that were not assessed in our study, such as the time from the stroke onset to receiving treatment, length of hospital stay, and COVID-19-like symptoms. Third, the types of food included in the DASH-Q questionnaire were not comprehensive compared to dietary records, and patients may make recall mistakes while responding to the food items eaten within the past 7 days. However, the food items listed in the DASH-Q questionnaire were proper to assess the diet quality within the scope of Vietnamese patients with stroke. Fourth, the patients were not randomly selected, which may affect the generalizability of the study. The research findings should be interpreted with caution. Last, HRQoL is inherently subjective and changeable, and the measurement of HRQoL might be mutable across instruments, which might influence the results.



CONCLUSION

Comorbidity and poor diet quality were predictors of worse HRQoL in patients with stroke. Notably, a good diet quality could modify the negative impact of comorbidity on HRQoL. Therefore, a healthy diet should be promoted in stroke care, especially in patients with comorbidities, as a strategic intervention to improve their HRQoL and have healthy aging.
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Interaction HRQoL

B (95% CI)* p* B (95% CI)** pr
Non-CCl x DASH-Q (lowest score) Ref Ref
CCl x DASH-Q (lowest score) —16.62 (—21.41, —9.83) <0.001 —13.43(—19.10, —-7.75) <0.001
Non-CCl x DASH-Q (1-point increment) 0.03 (-0.10, 0.16) 0.676 0.03 (-0.10, 0.16) 0.651
CCl x DASH-Q (1-point increment) 0.30(0.12, 0.49) 0.001 0.21(0.08, 0.39) 0.021

HRQoL, health-related quality of life; CCl, Charlson Comorbidity Index; DASH-Q, Dietary Approaches to Stop Hypertension Quality. *Results of bivariate linear
regression analysis. **Results of multivariate linear regression analysis adjusted for age, gender, marital status, stroke occurrence, stroke classification, and health literacy.
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B (95% CI)* p* B (95% CI)** pr
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<65 Ref Ref

>65 —5.06 (—7.26, —2.86) <0.001 —2.78 (—4.98, —0.58) 0.013
Gender

Women Ref Ref

Men 2.87(0.62,5.12) 0.013 1.37 (—0.82, 3.56) 0.220
Occupation

Working Ref

Retired or infirmity —6.33(—8.52, —4,14) <0.001
Education attainment

lliterate or elementary Ref

Junior high 0.45(-2.71, 3.61) 0.781

Senior high 2.32 (—0.86, 5.49) 0.153

College/university or higher 2.25(—1.01, 5.50) 0.176
Ability to pay for medication

Very or fairly difficult Ref

Very or fairly easy 0.45 (—1.78, 2.68) 0.691
Marital status

Married Ref Ref

Single or Widowed/Divorced/Separated —3.90 (-7.30, —0.49) 0.025 —2.05 (—5.44, 1.34) 0.236
Social status

Low Ref

Middle or high 3.36 (—0.08, 6.81) 0.056
BMI (kg/m2)

Normal weight (18.5 < BMI < 24) Ref

Underweight (<18.5) —2.67 (—6.47,1.13) 0.168

Overweight/Obese (>24) 0.08 (—4.33, 4.49) 0.972
Stroke occurrence

First stroke Ref Ref

Recurrent stroke —3.37 (—6.29, —0.46) 0.023 —1.562 (-4.32,1.27) 0.285
Stroke classification

Cerebrovascular diseases Ref Ref

Infarction —5.04 (—8.85, —1.24) 0.009 —2.65 (—6.24, 0.95) 0.149

Hemorrhage —5.04 (—9.28, —0.81) 0.020 —5.16 (-9.17, =5.11) 0.012
CClI

None Ref Ref

One or more —7.46 (—9.63, —5.29) <0.001 —7.25(—9.40, —5.11) <0.001
Smoking

Never smoked Ref

Ever smoked —0.44 (—-2.68, 1.80) 0.698
Drinking

No Ref

Yes 411 (1.71, 6.50) 0.001
Physical activity (MET-min/wk)

Tertile 1 (MET < 597) Ref

Tertile 2 (597 < MET < 3726) 9.45 (6.84, 12.06) <0.001

Tertile 3 (MET > 3726) 10.85 (8.25, 13.45) <0.001
DASH-Q (1-point increment) 0.22(0.13,0.31) <0.001 0.14 (0.04, 0.23) 0.004
WHODAS 2.0 (1-point increment) —0.74 (-0.81, —0.67) <0.001
HL index (1-point increment) 0.42 (0.31, 0.53) <0.001 0.36 (0.25, 0.47) <0.001

HRQoL, health-related quality of life; BMI, body mass index; CCI, Charlson Comorbidity Index; MET-min/wk, metabolic equivalent task scored in minutes per week;
DASH-Q, Dietary Approaches to Stop Hypertension Quality; WHODAS 2.0, World Health Organization Disability Assessment Schedule 2.0; HL, health literacy. *Results
of bivariate linear regression analysis. **Results of multivariate linear regression analysis adjusted for age, gender, marital status, stroke occurrence, stroke classification,
and health literacy.
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Age (years) <0.001
<65 440 (46.3) 471 +£17.6
>65 511 (63.7) 42.0+16.9

Gender 0.013
Women 388 (40.8) 42.7 £16.8
Men 563 (59.2) 455 £17.1

Occupation <0.001
Working 518 (54.5) 472 +17.6
Retired or infirmity 433 (45.5) 409+ 16.5

Education attainment 0.344
lliterate or elementary 215 (22.6) 431 £15.7
Junior high 257 (27.1) 43.5+18.3
Senior high 251 (26.4) 45.4+18.0
College/university or higher 227 (23.9) 453 +£17.4

Ability to pay for medication 0.691
Very or fairly difficult 423 (44.5) 441 +16.6
Very or fairly easy 528 (55.5) 44.6 +£18.1

Marital status 0.007
Married 837 (88.0) 448 £ 17.8
Single or Widowed/Divorced/Separated 114 (12.0) 409+ 13.8

Social status 0.056
Low 111 (11.7) 41.4+158
Middle or high 840 (88.3) 448 +17.6

BMI (kg/m?) 0.382
Underweight (<18.5) 90 (9.5) 41.9+16.9
Normal weight (18.5 < BMI < 24) 794 (83.7) 446 +17.2
Overweight/ Obese (>24) 65 (6.8) 446 +£20.3

Stroke occurrence 0.040
First stroke 785 (82.5) 449 +16.9
Recurrent stroke 166 (17.5) 416 +£195

Stroke classification 0.031
Cerebrovascular diseases 82 (8.7) 489+ 16.0
Infarction 637 (67.1) 439+17.8
Hemorrhage 220 (23.2) 439+ 16.6

CCl <0.001
None 476 (50.1) 48.1+17.0
One or more 475 (49.9) 406 £17.0

Smoking 0.698
Never smoke 544 (57.2) 445 +£17.2
Ever smoke 407 (42.8) 441 +£17.8

Drinking 0.001
No 661 (69.5) 431 +17.5
Yes 290 (30.5) 472+17.0

Physical activity (MET-min/wk) <0.001
Tertile 1 (MET < 597) 324 (34.1) 37.7+15.8
Tertile 2 (597 < MET < 3726) 312 (32.8) 471 +£16.7
Tertile 3 (MET > 3726) 315 (33.1) 48.5+17.6

DASH-Q (mean =+ SD) 292+ 11.8

WHODAS 2.0 (mean + SD) 32.3+13.5

HL index (mean + SD) 23.4+£10.0

HRQoL (mean + SD) 444 +17.4

SD, standard deviation; HRQoL, health-related quality of life; BMI, body mass index; CCI, Charlson Comorbidity Index; MET-min/wk, metabolic equivalent task scored
in minutes per week; DASH-Q, Dietary Approaches to Stop Hypertension Quality; WHODAS 2.0, World Health Organization Disability Assessment Schedule 2.0; HL,
health literacy.
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