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Original Article

ABSTRACT

Background/Purpose: This study explored psychosocial and health-related 
variables that influence successful aging among older adults with kidney 
function decline.

Methods: Using a cross-sectional design that recruited 350 participants from 
two outpatient clinics by simple random sampling. Participants completed a 
set of health and psychosocial measures. Structural equation modeling was 
used to test a model.  

Results: The final model of successful aging consisted of optimism, resilience, 
perception of health status, and self-transcendence. The model explained 
84% of the total variance. Optimism, resilience, perception of health status, 
and self-transcendence influenced both direct effects and indirect effects 
on successful aging. Additionally, self-transcendence was found to be a 
moderator between optimism, resilience, perception of health status, and 
successful aging. 

Conclusion: The results provide the context of understanding the significant 
predictors for successful aging in older people with kidney function decline. 
Interventions that increase the interplay of predictors are needed to assist this 
population.

ISSN 2663-8851/Copyright © 2021, Asian Association for Frailty and Sarcopenia and Taiwan 
Association for Integrated Care. Published by Full Universe Integrated Marketing Limited.

1. INTRODUCTION

Older adults are increasingly focused on aging 
successfully and how to maintain quality of life and 
happiness. As adults age, however, more social and 
healthcare services are needed in supporting them 
to live independently, securely, with dignity, and high 
quality of life.1 Successful aging is one strategy that 
emphasizes health promotion and adaptation for older 
adults.2 As a positive aging experience, successful 
aging helps older adults to maintain their quality of 
life and general happiness. They learn coping and 

adaptation skills to remain physically, psychologically, 
socially, and spiritually healthy. With successful aging, 
older adults develop effective skills to manage their 
chronic diseases and illnesses, expand their spirituality, 
enjoy a strong sense of meaning in life, gain greater 
life satisfaction, confront the prospect of death, and 
prepare for a peaceful death.2-4

The concept of successful aging was introduced 
by Rowe and Kahn,5 who launched a new direction 
to advance high cognitive and physical functional 
capacity and active engagement with life for older 
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at an average rate of 8 mL/min/1.73 m2/ decade.14 

KFD often develops slowly with few symptoms, and 
many people do not realize its occurrence until the 
disease has advanced. About half of the population 
over 70 years old has an estimated GFR <60 mL/
min/1.73 m2.15 Older age is a key predictor of KFD, 
and 11% of individuals over 65 years have creatinine 
levels that fall in stage 3 or worse.15,16 This is 
considered a significant age-related decline in kidney 
function.16 

With little evidence support for successful aging and 
KFD, it may question about older adults with KFD 
could achieve successful aging. The literature review 
indicates that KFD impacts older adults on physical, 
psychological, emotional, spiritual, economic, and 
social aspects. In addition, the biochemical changes 
in older adults with KFD can manifest as what is 
called the frailty phenotype, which is a poor reserve 
and inadequate response to stressors.17 Frail people 
are more likely to have poor physical and cognitive 
function and less ability to complete daily activities.18 
Older adults with KFD have ineffective management 
of disease and illness, insufficient coping abilities, 
and maladaptation to health care, and dissatisfaction 
with life. These could negatively affect their quality 
of life.19 Furthermore, older adults face KFD stressors 
that may affect their poor emotional states of anxiety 
and depression, thus inhibiting their ability to cope 
and adjust.20,21 Depression is the most significant 
psychological disorder among older adults and 
people with KFD21 and has been found in 26.5% 
of this population. The presence of depression 
complicates treatment and increases the risk of 
developing new illnesses and death.21 When KFD 
progressively worsens, older people often experience 
loneliness, hopelessness, and spiritual distress. 

From the literature review, research has identified 
that eight variables are independently associated 
with successful  aging: est imated Glomerular 
filtration rate (eGFR) decline, older adult’s age,22,23 
perception of health status,24 self-efficacy,25,26 
depression,27 resilience,28,29 optimism,30,31 and self-
transcendence.32,33 However, researchers rarely 
examined the simultaneously relationships among 
these variables on successful aging. Moreover, 
previous studies have not specifically explored all 
predictors’ direct or indirect effects on successful 
aging among older adults with KFD. Therefore, the 
purpose of this study was to examine the causal 
relationships among important selected variables and 
successful aging. The results of this study would help 
health care providers to promote successful aging in 
older adults with KFD. 

2. METHODS
  
2.1 Study Participants, Sampling, and Setting		
		                                                

adults. Initially, Rowe and Kahn5 focused on avoiding 
disease and disability among older people. Their ideas 
sought to lower the probability of disease and disease-
related disability and decrease or delay morbidity 
and mortality among older adults. While striving 
towards a positive theoretical orientation of aging, the 
framework implies that to be diagnosed with a chronic 
condition is no longer to age well.6 

Flood4 offers an augmented view of successful aging 
that highlights the overlapping and intertwining 
nature of physical, functional, psychological, and 
spiritual health as people age.4 This perspective 
contradicts the idea that people with one or more 
chronic conditions should automatically be excluded 
from achieving successful aging. Even in the face 
of functional decline, older adults can experience 
successful aging if they adapt psychosocially.7 Their 
self-perception and self-evaluation of physical and 
physiological changes during the aging process can 
evolve over time. From this perspective, successful 
aging emphasizes adaptation and is achievable for a 
broader range of adults than what other theoretical 
models present.8

With its emphasis on adaptation, successful aging 
involves older adults’ subjective perspectives about 
disability. Common forms of disability in older adults 
often center around difficulties with walking, hearing, 
and seeing. Despite their disabilities, many older 
adults are satisfied with life.9 For example, older 
adults in one study who had at least two impairments 
in activities of daily living and instrumental activities 
of daily living still felt they were aging successfully.10 

They achieved successful aging by using adaptation 
and coping strategies. 

Successful aging can coexist with chronic health 
conditions that bring functional limitations.7 For 
example, the chronicity of osteoarthritis among 
older people does not prevent achieving successful 
aging.11 Neither does diabetes. One strategy used by 
a group of older adults with diabetes was comparing 
themselves with the illnesses of friends and family; 
this motivated their social engagement and care 
for others and brought a sense of well-being.12 The 
following three adaptation and coping strategies 
to manage the ongoing functional decline in older 
adults with chronic obstructive pulmonary disease 
have been suggested: selection, optimization, and 
compensation.13 Although there is evidence of 
successful aging in the older population who have 
chronic diseases or disabilities, successful aging has 
not been explored from the perspective of older 
people living with kidney function decline (KFD). 

Currently, most health reports indicate that many 
older adults tend to develop KFD as they are growing 
old. It is estimated that after the age of 30 years, the 
glomerular filtration rate (GFR) progressively declines 
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designating greater self-transcendence. Cronbach’s 
alpha in this study was 0.87. 

Self-efficacy to control KFD was measured using the 
CKD Self-Efficacy (CKD-SE) questionnaire developed 
by Lin et al.38 to measure an individual’s perception of 
their self-efficacy of control KFD. It has 25 items with 
four subscales: autonomy, self-integration, problem-
solving, and seeking social support. The response 
options ranged from no confidence (0) to the highest 
degree of confidence (10). The possible summed 
scores can range from 0 to 250 points, with higher 
scores indicating greater levels of self-efficacy. It was 
translated into the Thai version by Photharos et al.39 
Cronbach’s alpha in this study was 0.90.

Perception of health status was measured using the 
international (Thai) version of the Health Survey Short 
Form-12 version 2 (SF-12v2) to assess functional 
health and well-being from an individual’s point of 
view, characterizing physical and mental-emotional 
well-being. It contains 12 items derived from the 
original Health Survey SF-36.40 Participants respond 
on a five-point rating scale. Total scores can range 
from 12 to 56 with higher scores indicating a higher 
level of perceived health status. Cronbach’s alpha in 
this study was 0.88.

Resilience was measured using the Connor-Davidson 
Resilience Scale -10 Items (CD-RISC-10) developed by 
Connor and Davidson41 in English and translated into 
Thai by Imlimtharn.41 The 25-item scale was revised 
to a 10-item scale that reflects a person’s ability 
to tolerate experiences, such as change, personal 
problems, illness, pressure, failure, and painful 
feelings. Respondents rate items on a five-point rating 
scale, rating from 0 for “not true at all” to 4 “true 
nearly all the time.” A higher score indicates higher 
resilience. Cronbach’s alpha in this study was 0.92.	
				  
Depression was measured using the Geriatric 
Depression Scale-15 (GDS-15) developed by Shiekh 
and Yesavage42 in English. The owner modified this 
short version from the original 30 items, and the 
previous study showed that it was reliable and easier 
to use in older people. It is a 15-item self-rated scale 
measuring depression in older people.42 Respondents 
will answer “Yes” or “No” on each item. The GDS-
15 was translated into Thai by Wongpakaran and 
Wongpakaran43 and administered to 130 older people 
in the community with the internal consistency of 
0.85 and good construct validity. The summed scores 
range from 0 to 15. A higher score indicates more 
depressive symptoms. A cut-off of six scores was used 
as the threshold to discriminate individuals with and 
without depressive symptoms. The reliability in this 
study was 0.80. 					  

Optimism was measured using the Life Orientation 
Test-Revised (LOT-R) developed by Scheier et al.44 

This study was a descriptive, model testing design. 
The study’s target population was older adults with 
chronic kidney disease from an outpatient department 
at a tertiary hospital in the eastern of Thailand. 
This hospital was selected because of the high 
percentage of patients with chronic kidney disease. 
Inclusion criteria for eligible participant were aged 
≥60 years; eGFR between 15-60mL/min/1.73 m2 for 
at least three months; no cognitive impairment as 
determined by the Mini-Cog;34 ability to communicate 
in the Thai language; and absence of symptoms that 
could interfere with the person’s ability to respond 
to questions, such as tiredness, dizziness, nausea, or 
vomiting. 					   

The sample size was estimated based on parameters 
of the hypothesized model, 10-15 participants per 
parameter.35 There were 21 parameters in this study, 
then the minimum sample size of 315 would be 
needed. A total of 350 participants was recruited for 
possible missing data. A simple random sampling 
technique was used to recruit the sample. The 
sampling technique started in the early morning; 
the researcher checked the health records of 15-30 
patients with KFD who registered for daily follow-
up. Participants who met the inclusion criteria were 
invited to the study. Simple random of 7-12 eligible 
participants per day (assigned number for eligible 
participants was drawn from the box) was completed. 
Each participant was screened for possible cognitive 
impairment using the Mini-Cog. 	

2.2. Measures	

The demographic questionnaire was used to collect 
a participant’s gender, age, education level, marital 
status, average monthly income, experiences with a 
life crisis in the past two years, eGFR, and comorbid 
conditions.					   
	
Successful aging was measured using the 20-item 
Successful Aging Inventory (SAI) developed by 
Troutman et al.36 SAI has four dimensions: functional 
performance mechanism, intrapsychic factors, 
spirituality, and gerotranscendence. Participants rate 
each item on a five-point Likert scale with choices 
ranging from 0 “strongly disagree” to 4 “strongly 
agree.” Higher scores indicate higher successful 
aging. SAI was translated into Thai by the primary 
investigator using the back-translation method 
after the instrument’s owner granted permission. 
Cronbach’s alpha in this study was 0.89.		
	
Self-transcendence was measured using the 15-item 
Self-Transcendence Scale (STS) developed by Reed.37 
The unidimensional STS consists of 15 items on a four-
point response scale which measures older adults’ 
perceptions of the degree or level of transcendence, 
ranging from 1 for “not at all” to 4 for “very much.” 
The STS uses mean scores, with higher scores 
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ages, eGFR decline, and measurement scores. 
	
Multivariate outliers were tested by Mahalanobis’ 
distance. A probability value of the chi-square statistic 
<0.001 is considered an outlier.45,46 The results 
showed that there were four outliers; therefore, 
four cases were eliminated. Finally, a sample of 346 
participants was included in data analysis and still met 
sample size suggestion.46 Pearson’s product-moment 
correlation coefficients between each pair of variables 
did not exceed 0.90; the tolerance values ranged 
from 0.28 to 0.87; the variance inflation factors values 
ranged from 1.15 to 3.57,45,46 indicating there was no 
multicollinearity.   

3.1. Model Testing Results

Data analysis by AMOS found that the hypothesized 
model did not fit the data well (CMIN=2704.22, 
df=1279, p <0.001, CMIN/df=2.11, GFI=0.76, AGFI 
=0.73, NFI=0.76, CFI=0.86, and RMSEA=0.06; see 
Figure 1). Then, model modification by trimming non-
significant parameters were used to improve model 
fit. Six parameters were deleted from the model 
based on significant statistics suggestion. In the 
process of modification, the researcher still retained 
the paths from resilience to successful aging and the 

and translated into Thai by Lonhlam. The LOT-R 
is a unidimensional self-report scale consisting of 
10-items, only items #1, 3, 4, 7, 9, and 10 are used 
in scoring. Items #2, 5, 6, and 8 are “filler” items and 
not scored. Respondents rated on a five-point Likert 
rating scale, from 0 “I disagree a lot” to 4 “I agree 
a lot.” A higher score indicates increased optimism. 
Cronbach’s alpha in this study was 0.82.	
 
2.3. Data Collection Process			 
	
Data collection took place from October 2019 to 
January 2020. The primary investigator and research 
assistants met older adults with KFD during their 
visits to the hospital’s outpatient clinics. After being 
introduced by staff nurses, the primary investigator 
invited the older adults to participate in the study 
and explained the objective of the study. Questions 
from the prospective participants were clarified prior 
to obtaining consent. The process took about 45-
60 minutes. For participants who could not read, the 
questions were read to them. After completing the 
interview, measurement instruments were checked 
for possible missing items. If participants chose not to 
respond to any item, data collection ended. 

2.4. Data Analysis
					                                                                                      
Descriptive statistics were used to assess the 
participants’ characteristics and measured variables. 
To assesses the relationships among study variables 
and direct and indirect pathways predicting successful 
aging, we used SEM with confirmatory factor analysis 
to verify the construct validity of each latent factor. 
SEM with a maximum likelihood estimation method 
was used to evaluate the fit of the hypothesized 
model based on the following multiple criteria: 
Model Chi-square value (CMIN/df  ≤2), Goodness 
of Fit Index (GFI ≥0.90), Adjusted Goodness of Fit 
Index (AGFI ≥0.90), Normed Fit Index (NFI ≥0.90), 
Comparative Fit Index (CFI ≥0.95), and Root Mean 
Square Error of Approximation (RMSEA <0.05).45,46 

3. RESULTS

The participants’ ages ranged from 60 to 103 years 
old, averaging 74.7 years old. The majority were 
married (51.7%) and female (58.9%). More than 
half (60.8%) had completed elementary education 
and a majority (51.7%) were married. Less than half 
(42%) of the participants indicated their income was 
insufficient, yet 31.4% reported they had sufficient 
income and could save money. The overwhelming 
majority (99.7%) of older adults with KFD had 
experienced a life crisis or trauma within the prior two 
years, mostly related to their own illness. Over two-
thirds (68.9%) of the older adults were in stage 3 of 
their chronic kidney disease with comorbidities of 
hypertension (84.3%), diabetes mellitus (79.1%), and 
dyslipidemia (48.6%). Table 1 displays the participants’ 

Table 1. Age of participants and their scores on measurement 
variables (n=350)

Variables
Possible 
Range

Actual 
Range

M SD

Participant’s age 60-103 60-103 74.7 7.79

eGFR decline 15-60 15-60 41.4 13.96

Perception of health status 12-56 25-55 44.7 6.92

Optimism 0-24 9-24 18.8 3.73

Depression 0-15 0-8 2.6 1.48

Resilience 0-40 18-40 33.9 5.71

Self-efficacy to control KFD  0-250 117-250 192.8 28.88

Self-transcendence 15-60 30-60 50.1 6.68

Successful aging 0-80 37-80 63.9 9.86

 
R2 = .33 

R2 = .86 

R2 = .87 

R2 = .48 

Note: * p < .05, ** p < .01, *** p < .001 

Figure 1. Hypothesized model of successful aging in older adults 
with KFD
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Resilience is a pattern of adaptation in the face of 
biological, socioeconomic, and psychological risks, 
found that resilience positively predicted successful 
aging in older adults with KFD. As adults age, 
they may have learned over time how to use this 
psychological mechanism to exhibit a compensatory 
response-ability to cope, adapt to change, and deal 
with problems, handle unpleasant feelings, and not 
feel discouraged when confronted with stressful life 
events. Resilience helps people overcome adversity 
and return to normal levels during stressful situations. 
Resilience has been linked with successful aging in 
other studies.48,49 Strategies to increase resilience may 
be effective in increasing successful aging when older 
people have physical.28 Even with physical limitations 
and structural obstacles, older adults can learn to age 
successfully.	
			 
Optimism had a positive effect on successful aging. 
Optimism is a general attitude to facilitate positive 
reactions to situations that arise in life. If older adults 
have optimism, it will be easier to accept various 
situations, especially health problems. They will tackle 
problems and find solutions to get positive outcomes. 
This study found that optimism directly predicts 
successful aging in older adults with KFD. Other 
studies have reported that optimism in older adults 
with a chronic illness or functional decline positively 
affects their ability to age successfully.50 Older adults 
age more successfully when they focus on a positive 
state of mind, express a positive outlook on life, or 
find positive ways of relating to others.8,30,31 Optimism 
is integral in the transition from poor health to better-
perceived health.50

Higher levels of perceived health status had a positive 
direct effect on successful aging. Having a good 
perception of one’s health status typically makes 
people feel more comfortable coping with bodily 
changes that occur with aging.4 A good perception 
of health is necessary for older adults to reduce the 
risk of mortality and disability. Most older adults at 
stage 3 of KFD might see their health condition as of 
minor consequence. Thus, with a higher perception 
of good health, older adults with KFD may be more 
receptive to strategies to control and manage 
themselves with health promotion activities, dietary 
adherence, and other preventive health practices as 
KFD progresses. Perceived health status is not only 
related to successful aging24,25 but is also one factor in 
understanding how people manage their illness and 
achieve positive behavioral outcomes.	

Self-transcendence predicted successful aging in 
older adults with KFD. A person’s sense of self-
transcendence includes a psycho-social-spiritual force 
toward personal maturity. It enhances an individual’s 
searching for new meaning, perspectives, and well-
being, allowing them to overcome ego concerns. Self-
transcendence enhances well-being by transforming 

perception of health status to self-transcendence 
of hypothesized model, even though they were not 
statistically significant because they were substantial 
evidences of the construct of successful aging. Finally, 
the best model showed goodness-of-fit indices 
(CMIN=738.50, df=725, p=0.36, CMIN/df=1.02, 
GFI=0.91, AGFI=0.89, NFI=0.92, CFI=1.00, and 
RMSEA=0.01; see Figure 2). 

The final model showed that four significant variables 
had positive direct effects on successful aging 
including self-transcendence (β=0.35, p <0.001), 
optimism (β=0.32, p <0.001), resilience (β=0.21, p 
<0.05), and perception of health status (β=0.17, p 
<0.001). Furthermore, there were three significant 
variables had positive indirect effects on successful 
aging including resilience through self-transcendence 
(β=0.22,  p  <0.001) ,  opt imism through se l f -
transcendence (β=0.10, p <0.001), and perception of 
health status through self-transcendence (β=0.03, p 
<0.001). The total variance explained 84%.

4. DISCUSSION
	                     
The results provide the context of understanding 
the important predictors of successful aging in older 
people with KFD. This study found that people with 
KFD had a moderate level of successful aging, and 
psychosocial and health-related variables could predict 
successful aging. The results would benefit health 
care providers to promote older people with KFD to 
perform activities of daily living independently. The 
older adults reported high scores on their perception 
of health status, probably because they felt healthy and 
found it easy to cope with the changes to their bodies 
at this point, even with their comorbidities. The result 
was supported by previous studies that successful 
aging was found at a moderate level among other 
older adults with comorbidities, such as in those with 
hypertension, vision impairment, arthritis, diabetes, 
and chronic pain.31,47 Thus, it could be confirmed 
that successful aging was presented in patients with 
functional decline or chronic disease.11,13,30	

 

R2 = .83 R2 = .84 

Note: * p < .05, ** p < .01, *** p < .001 

Figure 2. The final model of successful aging in older adults with KFD
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