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Purpose: Previous research has consistently shown that self-perception of aging (SPA) is an important predictor of health and 
longevity, while Chinese rural elderly patients with hypertension had poorer SPA. Whether it was associated with their mortality kept 
unknown. The objective of this study was to investigate the long-term mortality and analyze the association between SPA and this 
mortality in the specific context of rural elderly patients with hypertension.
Patients and Methods: This study is a longitudinal investigation of the mortality in elderly patients with hypertension in rural 
Suzhou, China. Sociodemographic and clinical data, SPA, and six-year mortality were investigated. We used binary logistic regression 
and subgroup analyses to assess the effect of SPA at baseline on six-year mortality.
Results: A total of 280 hypertensive patients aged 60 years and older participated in the study, of whom 21 died, with a six-year 
mortality rate of 7.5%. After controlling for covariates, the “Emotional representation” dimension (OR=2.824, 95% CI:1.034–7.712) in 
SPA remained a risk factor for death. In subgroup analyses of the group aged 75 years and older, high scores on the “Timeline 
cyclical” (OR=14.125, 95% CI: 1.258–158.593) and “Emotional representations” (OR=2.567, 95% CI:1.066–6.182) dimensions were 
associated with a higher risk of death, while weekly nut intake may have mitigated the negative SPA effect on mortality.
Conclusion: Poorer self-perception of aging was associated with a high risk of mortality in rural elderly patients with hypertension, 
while the habit of weekly nut intake might help reduce this risk in the group aged 75 years or older.
Keywords: China, hypertension, mortality, rural population, self-perception

Introduction
Self-Perception of Aging (SPA) refers to the subjective perception and emotional responses of elderly people when they are 
under the threat of physiological, psychological, and social aging, which will affect the behavioral tendencies of the elderly 
during the aging process and are closely related to health behaviors, health outcomes and happiness in later life.1,2 Previous 
studies have demonstrated that SPA is an important predictor of health and longevity,3 as well as being linked to individual 
health promotion and prevention behaviors, including awareness of seeking health care,4 eating behaviors,4 physical activity 
levels,5 depressive symptoms,6 and even mortality.7 Negative SPA can adversely impact an individual’s physical and 
psychological well-being,8 with older adults who perceive themselves as useless or have negative attitudes toward aging 
having a higher risk of death,9 lower rates of recovery from the disease,10 and worse cognitive and psychological 
functioning.11 In contrast, positive SPA was associated with greater life satisfaction, better functional status, and overall 
survival.12 Thus, the influence of SPA on expected health outcomes during the aging process should not be ignored.
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Chinese elderly patients, especially those living in rural, with chronic diseases have more negative SPA than the 
normal group.13,14 This negative psychological factor interacts with the etiology of hypertension, causing individual 
pathological, physiological, and psychological changes, resulting in the deterioration and poor prognosis of 
hypertension.15 Therefore, the impact of SPA on mortality is worth further exploring in populations suffering from 
hypertension. However, few studies have explored this association in rural elderly people with hypertension. This study 
aimed to answer the question of the relationship between SPA and mortality in rural elderly patients with hypertension 
over a six-year follow-up period.

Materials and Methods
Study Design
This was a longitudinal survey on the mortality of elderly hypertensive patients in rural areas. In the first stage of the 
survey, we collected the baseline data of participants who met the inclusion-exclusion criteria living in 11 rural village 
clinics in Suzhou, China, from December 2016 to February 2017. The two trained researchers invited patients with 
signed informed consent to complete a self-administered questionnaire, which included demographic and clinical data, 
the Morisky medication adherence scale, and the aging perception questionnaire. Considering that the elderly in rural 
areas generally have low educational levels, the researchers would read the questionnaire items word by word to the 
illiterate patients and accurately record their answers. In the second stage of the survey, the researchers conducted a six- 
year mortality survey in November 2022, a month before the pandemic of Covid-19 in China. This study complied with 
the Declaration of Helsinki and was approved by the ethics committee of Changshu First People’s Hospital 
(No.20160929).

Participants
The baseline information of hypertensive patients was collected by convenient sampling, and a total of 280 eligible 
participants were enrolled. The inclusion criteria were (1) age ≥60 years; (2) patients who have been diagnosed with 
hypertension according to the Eighth Joint National Committee (JNC8) guideline or were currently taking antihyperten-
sive medication;16 (3) according to the standard of the Chinese administrative division, patients with an agricultural 
household registration and long-term living in rural areas;17 (4) being able to communicate normally and voluntarily 
complete all assessments. Subjects with the following conditions will be excluded: (1) combined mental illness and 
severe cognitive impairment; (2) complicated with tumors or severe cardiopulmonary dysfunction.

We used PASS 15 software to estimate the sample size. The five-year mortality rate for elderly hypertensive patients 
was reported to be approximately 17.1% in Zhang’s study.18 Based on a 95% confidence interval estimate with a 10% 
tolerance error, and taking into account a 10% dropout rate a minimum of 263 rural elderly hypertensive patients should 
be included in this study.

Measures
Mortality
In this study, mortality data were retrieved from the Changshu Regional Health Information Platform. If participants had 
died, researchers visited/telephoned their family members to confirm their death information. The mortality rate = (the 
number of deaths/the number of surveyed in total at baseline) ×100%. In previous studies, mortality assessment based on 
information system retrieval and follow-up has high reliability.7

Self-Perception of Aging (SPA)
The Chinese version of the aging perception questionnaire (APQ) was used to measure the degree of self-perception of 
aging in the rural hypertensive population. This scale was compiled by Professor Barker in 2007,19 and translated into 
Chinese by Hu et al in 2012. The Cronbach’s α coefficient of the whole scale was 0.884, which was suitable for the 
elderly population in China.2 In the first stage of this study, the Cronbach’s α coefficient of 0.776 for the whole scale was 
indicated. The 32 items contained 7 dimensions examining aging views. (1) “Timeline acute/chronic” measures whether 
the elderly tend to perceive their aging process quickly or slowly; (2) “Timeline cyclical” reflects the extent to which one 
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experiences variation in the awareness of aging; (3) “Emotional representations” represents the negative emotional 
reactions produced by aging; (4 and 5) “Control” refers to older adults’ beliefs about managing their own experience of 
aging and are divided into “Control positive” and “Control negative”; (6) “Consequences positive” measures the positive 
outcomes and subjective well-being caused by aging, while (7) “Consequences negative” represent the negative 
consequences and depression caused by aging. All items were scored on a five-point Likert scale, from “completely 
disagree” to “completely agree” on a scale of 1–5, and the dimension of “control negativity” was scored in the reverse 
direction. A higher score for each dimension indicates a greater endorsement of a specific perception.

Demographic and Clinical Data
Socio-demographic characteristics included age, sex, marital status, education, living condition, medical insurance (yes/ 
no), smoking (yes/no), exercise (yes/no), high-salt diet (yes/no), daily eating fruits and vegetables (yes/no), weekly nut 
intake (yes/no), and sleep disturbances (yes/no). Sleep disturbances came from patients’ self-reported “yes” or “no”; The 
high-salt diet came from daily salt intake recalled by the patients, including the salt content of various condiments, and 
salt intake of ≥5 grams per person per day was considered to be a high-salt diet.20 Nut intake was based on the 
recommended standards of the Dietary Guidelines for Chinese Residents (2016),21 participants were classified as eating 
nuts weekly when they reported nut intake ≥50 grams per week. Clinical data included body mass index (BMI), blood 
pressure (BP), BP control, duration of hypertension, family history (yes/no), other chronic diseases (yes/no), hospitaliza-
tion within the past six months (yes/no), frequency of BP measurements (weekly/monthly/irregular), and medication 
adherence. BMI was equal to body weight (kg)/height (m2), participants were asked to wear light clothing, remove shoes 
and socks, and measure their height and weight using a corrected rangefinder and weight scale. BP measurements 
required subjects to rest for at least 5 minutes and were averaged over two consecutive measurements in a sitting 
position. BP was considered uncontrolled if the participants’ systolic blood pressure was >140 mmHg or diastolic blood 
pressure was >90 mmHg.16 Medication adherence in this study refers to the adherence to taking antihypertensive 
medication and is measured using the eight-item Morisky Medication Adherence Scale (MMAS-8), which has a full 
score of eight, with a score of lower than six indicating poor adherence.22

Statistical Analysis
Statistical analyses were performed using SPSS 26.0 software (SPSS, Inc., Chicago, IL, USA). In sociodemographic 
characteristics and clinical data, continuous variables conforming to normal distribution were expressed as mean ± standard 
deviation (SD), otherwise as quartiles M (P25, P75), and categorical variables were represented by frequencies (percentages). 
Independent samples T-tests, Wilcoxon Mann–Whitney tests, Chi-square tests, and Correction for continuity chi-square test 
were used to explore the relationships between these variables and mortality rates. To further analyze the relationships 
between each dimension of SPA and the six-year mortality rate, univariate and multivariate binary logistic regression and 
subgroup analysis were used, respectively. In multivariate logistic regression, we adjusted for covariates that were 
statistically significant for mortality (including age and marital status, weekly nut intake, BMI, and frequency of BP 
measurement; specific categorical variable assignments are shown in Supplement Table 1). In subgroup analyses, we 
explored the association of each dimension of SPA with mortality in different age groups and in groups with or without 
weekly nut intake, respectively. All P-values <0.05 were considered significant during statistical analysis.

Results
Status of the Six-Year Death
Baseline data of the participants were collected from December 2016 to February 2017, and a total of 280 rural patients 
with essential hypertension were enrolled. In November 2022, we conducted follow-up visits to the above participants 
and 21 of whom died, with a six-year mortality rate of 7.5%.

Socio-Demographic Characteristics and Clinical Data
Socio-demographic characteristics and clinical data of the patients are shown in Table 1. The average age of the 
participants was 74.55±7.51, of whom 133 were older than 75 years. Fifty-seven percent of the participants were female, 
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and most participants had a low level of education (60% were illiterate). The participants older than 75 years, unmarried 
or others, without a habit of daily eating nuts, with smaller BMI, and irregular BP measurements had statistically higher 
mortality rates.

Associations Between SPA and Six-Year Mortality Rate
Logistic regression of each dimension of SPA for the six-year mortality rate is presented in Table 2. Among the seven 
dimensions of SPA, the higher scores in the dimensions of “Timeline acute/chronic” and “Emotional representations” 

Table 1 Sociodemographic Characteristics and Clinical Data (n=280)

Variables Death

Deaths N(%) No Deaths N(%) t/z/χ2 P

Age (year) <75 1(0.7) 146(99.3) 27.747c <0.001***

≥75 20(15.0) 113(85.0)
Sex Male 8(6.9) 108(93.1) 0.104c 0.747

Female 13(7.9) 147(92.1)

Marital status, n=277 Married 6(3.2) 182(96.8) 16.093c <0.001***
Unmarried and others 15(16.9) 74(83.1)

Education Illiteracy 15(8.9) 153(91.1) 1.236c 0.266

Primary school and above 6(5.4) 106(94.6)
Living condition Live with relatives 17(6.6) 240(93.4) 2.151c 0.142

Live alone or pension institution 4(17.4) 19(82.6)

Medical insurance No 0(0.0) 4(100) 0.329c 0.566
Yes 21(7.6) 255(92.4)

Smoking No 18(8.9) 185(91.1) 1.988c 0.159

Yes 3(3.9) 74(96.1)
Exercise No 19(7.7) 227(92.3) 0.001d 0.972

Yes 2(5.9) 32(94.1)

High-salt diet No 21(8.7) 221(91.3) 2.337d 0.126
Yes 0(0.0) 37(100.0)

Daily eating fruits and vegetables, n=279 No 1(25.0) 3(75.0) 1.780c 0.182

Yes 20(9.1) 255(90.9)
Daily eating nuts, n=279 No 17(18.5) 75(81.5) 23.651c <0.001***

Yes 4(2.1) 183(97.9)

Sleep disturbance No 9(6.7) 126(93.3) 0.261c 0.609
Yes 12(8.3) 133(91.7)

BMI (kg/m2) 21.97±2.97 23.49±2.97 2.207a 0.028*
SBP (mmHg) 138.57±17.55 135.66±16.45 −0.777a 0.438

DBP (mmHg) 82.29±15.43 85.33±15.27 0.302a 0.763

BP Controlled 7(4.7) 138(95.3) 3.473c 0.062
Uncontrolled 14(10.6) 118(89.4)

Duration of HTN (year) 14.52±6.53 12.54±7.32 −1.200a 0.231

Family history, n=273 No 11(9.8) 101(90.2) 1.212c 0.271
Yes 10(6.2) 151(93.8)

Other chronic diseases, n=279 No 7(6.5) 100(93.5) 0.242c 0.623

Yes 14(8.1) 158(91.9)
Hospitalization within six months, n=278 No 21(8.0) 241(92.0) 0.477d 0.490

Yes 0(0.0) 16(100.0)

Frequency of BP measurement, n=278 Weekly 1(5.0) 19(95.0) 6.858c 0.032*
Monthly 7(4.4) 152(95.6)

Irregular 13(13.1) 86(86.9)

Medication adherence score 6.75(3.75, 7.88) 7.00(4.00, 8.00) −0.726b 0.468

Notes: *p<0.05, ***p<0.001. aIndependent-Samples t-test, bWilcoxon Mann–Whitney test, cChi-square test, dCorrection for the continuity chi-square test. 
Abbreviations: BMI, body mass index; HTN, hypertension; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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were associated with higher risks of a six-year mortality rate. After adjusting for covariates including age, marital status, 
habit of weekly nut intake, BMI, and frequency of BP measurement, the influence of “Emotional representations” on 
mortality rate remained statistically significant.

Subgroup Analysis of Different Age
Based on the above findings that age was an important risk factor, we divided the participants into two groups for 
subgroup analysis (Table 3). There were 147 patients under 75 years of age, of whom 1 died during the follow-up, which 
resulted in the poor fitting of the Logistic regression model. The group 75 years and above had 133 individuals, of whom 
20 died. Multivariate logistic regression equations were constructed after adjusting for the covariates including marital 
status, a habit of weekly nut intake, BMI, and frequency of BP measurement. The results showed that the effects of 
“Timeline cyclical” and “Emotional representations” on the six-year mortality rates were statistically significant.

Subgroup Analysis of Whether Weekly Nut Intake
Based on the above finding, the habit of eating nuts or not was a risk factor for death, we divided the population into two 
groups for subgroup analysis, and the results are shown in Table 4. One hundred and eighty-seven participants had a habit 

Table 2 Associations Between Self-Perception of Aging and Six-Year Mortality Rate by Logistic Regression (n=280)

Variables Unadjusted Adjusted

B P OR(95% CI) B P OR(95% CI)

1 Timeline acute/chronic 0.627 0.035* 1.837(1.044,3.360) 0.566 0.191 1.760(0.755,4.106)

Age 0.337 <0.001*** 1.400(1.202,11.631)
2 Timeline cyclical 2.081 0.069 8.011(0.849,75.590) 1.008 0.557 2.739(0.095,78.935)

Age 0.322 <0.001*** 1.380(1.181,1.614)

3 Emotional representations 0.915 0.007** 2.496(1.290,4.828) 1.038 0.043* 2.824(1.034,7.712)
Age 0.324 <0.001*** 1.383(1.192,1.604)

4 Control positive 0.377 0.450 1.457(0.549,3.872) 0.196 0.806 1.217(0.253,5.844)

Age 0.340 <0.001*** 1.405(1.206,1.637)
5 Control negative 0.757 0.174 2.132(0.715,6.357) 0.803 0.355 2.231(0.407,12.233)

Age 0.344 <0.001*** 1.410(1.208,1.647)

6 Consequences positive −0.247 0.725 0.781(0.197,3.089) −0.361 0.766 0.697(0.065,7.523)
Age 0.340 <0.001*** 1.405(1.206,1.636)

7 Consequences negative 1.000 0.303 2.719(0.405,18.263) −0.339 0.796 0.712(0.054,9.373)

Age 0.343 <0.001*** 1.410(1.205, 1.649)

Notes: *p<0.05, **p<0.01, ***p<0.001.

Table 3 Subgroup Analysis of Associations Between Self-Perception of Aging and Six-Year Mortality Rate in 
the Different Age

Variables Group < 75 Years (n=147) Group ≥75 Years (n=133)

B P OR(95% CI) B P OR(95% CI)

Timeline acute/chronic 53.537 0.986 – 0.281 0.449 1.324(0.640,2.740)
Timeline cyclical 74.708 0.997 – 2.648 0.032* 14.125(1.258,158.593)

Emotional representations 6.106 0.222 448.669(0.025,808) 0.943 0.036* 2.567(1.066,6.182)

Control positive 3.978 0.397 53.393(0.005,555) −0.149 0.795 0.862(0.280, 2.653)
Control negative 52.488 0.992 – 0.309 0.642 1.363(0.370,5.013)

Consequences positive −2.919 0.617 0.054(0.000,4937.520) 0.158 0.857 1.171(0.211,6.514)

Consequences negative 75.515 0.997 – 0.576 0.550 1.779(0.269,11.758)

Note: *p<0.05.
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of eating nuts. After adjusting for covariates (including age, marital status, BMI, and frequency of blood pressure 
measurement), none of the dimensions including “Emotional representations” of SPA had effects on the mortality rate.

Subgroup Analysis of Whether Weekly Nut Intake at Age ≥75 Years
In the group of 75 years and older, we divided the participants into two groups for subgroup analysis based on whether 
they had a habit of weekly nut intake (Table 5). After adjusting for marital status and BMI, the higher scores in the two 
dimensions of “Timeline cyclical” and “Emotional representations” were associated with greater risks of a six-year 
mortality rate in the group who did not have a habit of eating nuts. However, in the nut-eating group, the impact of these 
two dimensions on the mortality rate was not statistically significant.

Discussion
In this study, we examined the association between self-perception of aging and mortality in a rural elderly population 
with hypertension. With the increase of emotional representation dimension scores in SPA, the risk of death increased. At 
the same time, healthy lifestyle habits and behaviors (including weekly nut intake, BMI management, regular BP 
monitoring, etc.) were associated with a lower risk of death. In the subgroup analysis of 75 years or older, higher scores 
of “Timeline cyclical” and “Emotional representation” of SPA were associated with an increased risk of death, while this 
situation was mitigated by weekly nut intake.

Among socio-demographic characteristics and clinical data, patients who were older, unmarried or others, without 
a habit of weekly nut intake, with lower BMI, and irregular BP measurements were associated with an increased risk of 
death. In previous studies, age has been recognized as an important risk factor for mortality.18 With increasing age, 

Table 4 Subgroup Analysis of Associations Between Self-Perception of Aging and Six-Year Mortality Rate in the 
Group with or without Weekly Nut Intake

Variables Without a Habit of Eating Nuts (n=92) Having a Habit of Eating Nuts (n=187)

B P OR(95% CI) B P OR(95% CI)

Timeline acute/chronic 0.416 0.447 1.516(0.519,4.430) 1.334 0.128 3.796(0.680,21.186)
Timeline cyclical 5.968 0.139 390.727(0.144,1062) −0.965 0.566 0.381(0.014,10.267)

Emotional representations 0.816 0.213 2.261(0.626,8.166) 1.468 0.095 4.340(0.775,24.307)

Control positive −1.135 0.338 0.321(0.032,3.280) 1.232 0.202 3.430(0.516,22.794)
Control negative 2.128 0.146 8.396(0.478,147.523) 0.365 0.770 1.440(0.124,16.695)

Consequences positive 1.087 0.616 2.965(0.043,206.817) −0.940 0.385 0.391(0.047,3.253)

Consequences negative −0.308 0.895 0.735(0.008,71.866) 0.025 0.988 1.025(0.043,24.242)

Table 5 Subgroup Analysis of the Association Between Self-Perception of Aging and Six-Year Mortality Rate 
in People Aged ≥75 Years with or without Weekly Nut Intake

Variables ≥75 Years Old-Eating Nuts (n=133)

NO (n=70) Yes (n=63)

B P OR(95% CI) B P OR(95% CI)

Timeline acute/chronic 0.120 0.756 1.128(0.529,2.403) 0.898 0.344 2.456(0.383,15.761)

Timeline cyclical 7.469 0.012* 175.109(5.231,5868) −0.117 0.935 0.889(0.054,14.752)
Emotional representations 0.975 0.045* 2.652(1.023,6.874) 1.222 0.267 3.394(0.393,29.297)

Control positive −0.435 0.528 0.647(0.167,2.500) 0.695 0.491 2.005(0.277,14.504)

Control negative 0.098 0.898 1.103(0.248,4.912) 0.049 0.970 1.050(0.083,13.267)
Consequences positive 0.728 0.491 2.071(0.260,16.462) −0.517 0.643 0.596(0.067,5.294)

Consequences negative 0.950 0.449 2.586(0.221,30.233) 0.433 0.767 1.541(0.088,26.915)

Note: *p<0.05.
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hypertensive patients experience mechanical hemodynamic changes, arterial stiffness, neurohormonal and autonomic 
dysregulation, and declining renal function, which increase the risk of adverse cardiovascular outcomes such as heart 
failure, stroke, and even death in the elderly.23 In previous studies, good marital status was observed to be a positive 
health factor, with high mortality rates in each of the non-married categories (including widowed, divorced or separated, 
and never married) compared to those who were married.24 Weekly consumption of nuts should be considered an 
essential feature of a health-promoting diet, and the macronutrients, micronutrients, and phytochemicals in nuts have all 
been shown to contribute to beneficial health outcomes, in particular reducing the risk of cardiovascular disease and 
associated metabolic alterations,25 which in turn were beneficial for reducing the risk of death from hypertension.

In this study, lower BMI was associated with an increased risk of death. Research has shown that the age-standardized 
rate of death from any cause was generally lowest in people with a BMI of 22.5 to 24.9, and the hazard ratio above or 
below this standard was increased.26 In the case of not exceeding the normal criteria, a higher BMI may mean that rural 
elderly patients with hypertension have better nutritional reserves.27 The frequency of BP measurement was a simple but 
reliable indicator of access to healthcare and was associated with raising awareness of hypertension, facilitating drug 
treatment, and achieving BP control.28 Elderly hypertensive patients without regular BP monitoring were unable to find 
out the problem of uncontrolled BP in time, which can lead to poor disease prognosis.

Previous studies have shown that SPA was an important indicator of physical and mental health as well as the 
probability of death29 and that there was a positive relationship between negative SPA and mortality in older adults.7 In 
the present study, we also found a statistically significant difference between the emotional representation dimension of 
SPA and mortality, and the relationship remained significant after adjusting for covariates. Emotional representation 
refers to the emotional responses generated by aging, which are characterized by negative emotions such as worry, 
anxiety, depression, and sadness (eg, “I get depressed when I think about getting older”).19 Negative emotional responses 
to aging have been associated with negative changes in physical and functional health, as well as with inappropriate 
coping.7,19 Moreover, in the subgroup analysis of the age group ≥75 years, in addition to the Emotional representation 
dimension, the Timeline cyclical dimension was a risk factor for death. Timeline cyclical reflects the extent to which one 
experiences variation in awareness of aging (eg, “I go through phases of feeling old”).19 In Barker et al‘s study, this 
dimension was associated with more negative emotional responses to aging and more negative aging consequences.19 In 
stereotypical embodiment theory, negative age stereotypes held by older individuals can have detrimental effects on 
a variety of cognitive and physical outcomes,30 which was similar to the findings of Klusmann et al that negative SPA 
leads to lower levels of preventive behaviors, health, and longevity, and this effect was stronger in older and less 
educated participants.4 It is worth noting that older hypertensive patients in rural areas also face the persistent impact of 
the disease and poorer health-related quality of life based on higher age and lower education,14 which may cause them to 
have more negative SPA and thus face cumulative risk of impaired health behaviors and reduced longevity.4 Therefore, it 
is important to seek interventions for those vulnerable groups to enhance self-efficacy and promote overall health from 
the SPA perspective.

Nuts (tree nuts and peanuts) are nutritious foods. Over the past few years, many scholars have explored the 
relationship between nut consumption and health outcomes, with a meta-analysis finding that 28 grams/day increase in 
nut intake was associated with a reduced risk of all-cause mortality (RR=0.78, 95% CI:0.72–0.84) and cardiovascular 
disease (RR=0.79, 95% CI:0.70–0.88),31 and Chen et al reported similar results, high nut consumption was significantly 
associated with lower risk of all-cause mortality (19%, 95% CI: 16–22%) and lower risk of cause-specific mortality (13% 
to 27%).32 In this study, we first conducted a subgroup analysis of the nut-eating habits of participants of all ages, which 
showed that SPA did not affect the risk of death regardless of whether the participants ate nuts or not. To explore the 
reasons, we found that 17 people who died in the group without eating nuts were all older than 75 years old. Therefore, it 
was more targeted for us to carry out subgroup analyses in the ≥75 years age group.

In the age group 75 years or older, we found that the timeline cyclical dimension and the emotional representation 
dimension were still risk factors for death in the non-nut-eating group, while the relationship between the two dimensions 
and death was no longer statistically significant in the nut-eating group. Hu et al reported that Chinese elderly people tend 
to perceive the aging process as recurrent and unpredictable in terms of periodicity and experience more negative 
emotional effects brought by aging in terms of emotional representation.2 This may imply that nut consumption may 
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mitigate the effect on mortality rate by reducing the strong perception of recurrent aging and negative emotions in rural 
hypertensive patients. However, few existing studies have paid attention to the moderating role of nut consumption in the 
relationship between SPA and mortality. Several studies have demonstrated that nuts are rich in monounsaturated and 
polyunsaturated fatty acids (PUFA), high-quality protein, fiber, and antioxidant phenolics,25 while oxidative stress and 
inflammation in the brain are currently believed to contribute to age-related neurodegeneration.33 Nuts are rich in PUFAs 
and polyphenols, which have good neuronal protective and antioxidant effects, and increasing their consumption is 
beneficial for improving cognition and overall brain health.25 In a large cross-sectional study of Chinese adults conducted 
by Su et al, nut consumption was reported to be independently associated with depressive symptoms, and nut consump-
tion may help prevent negative mood symptoms.34 Therefore, we can indirectly infer that nut consumption has beneficial 
effects on cognition and mood, thereby mitigating the impact of negative SPA on mortality.

At the same time, the impact of chronic illness and the decline in the ability to perform activities of daily living 
were more significant among very old adults,7 and under the influence of traditional Chinese Confucian culture, 
most Chinese elderly people attach great importance to family life and intergenerational relations,35 especially in 
relatively backward rural areas. However, with urbanization and the aging of the population, older individuals have 
started to perceive themselves as a burden to family and society because they were aware of the reduced degree of 
contribution to the family, and then have a negative SPA.36 Importantly, Zhang et al’s study found that older adults 
with more negative SPA tended to engage in less healthy lifestyles, which could lead to a further increased risk of 
mortality, but that healthy lifestyles could equally mediate the relationship between negative SPA and death.7 

Consider that SPA could be malleable and could potentially be modified by different interventions.37 Healthcare 
professionals should not reinforce ageist stereotypes among older patients in medical and nursing services, but 
should disseminate positive information and knowledge about aging and encourage healthy eating behaviors such as 
nut consumption, to improve aging anticipation and control in rural elderly hypertensive patients. Future studies 
could improve the health outcomes of hypertensive patients in rural areas based on SPA education and the promotion 
of healthy eating behaviors.

Limitations
There were some limitations in this study. First, this study was carried out in a limited rural area in Suzhou, China, which 
cannot guarantee the generalization of the research results in other countries. Second, participants were obtained by 
convenience sampling, which may not adequately represent older hypertensive patients in rural areas. Third, our study 
population was rural elderly people, who had low levels of education, and some participants were illiterate which may 
limit understanding of the items of SPA, partly resulting in reduced self-report effectiveness. Fourth, nut consumption 
was self-reported by patients, and we were unable to accurately distinguish the types and amounts of nuts, which may 
have reduced validity. Fifth, although we adjusted for covariates in sociodemographic in the multivariate models, residual 
confounders due to uncollected or poorly collected factors may still exist. Finally, in this study, we used only baseline 
SPA data to explore the relationship between SPA and six-year mortality, while participants’ SPA may change with age. 
Future studies should use more measurement points to obtain more SPA information for considering dynamic feedback 
loops between variables.

Conclusion
Negative self-perception of aging was associated with the risk of mortality in rural elderly patients with hypertension, 
whereas healthy lifestyles could help reduce mortality risk, and maintaining appropriate nut consumption might be 
beneficial in improving cognition and mood in people aged 75 years and older. However, the results need to be viewed 
dialectically due to the limitations of the study. Future research should tend to focus on SPA education and health 
behavior promotion in elderly patients with chronic diseases.

Abbreviations
SPA, self-perception of aging; BMI, body mass index; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; PUFA, polyunsaturated fatty acids.
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