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Abstract: In recent years, the prevalence of diabetes in the elderly has risen sharply, and diabetes and its related
complications seriously affect the physical and mental health of patients. Health promotion behaviors are extremely
important in preventing the onset and development of diabetes. Ego depletion is a common negative psychological
experience among most patients with chronic disease, which affects their performance of health-promoting behaviors.
However, the relationship between ego depletion and health-promoting behaviors in elderly patients with diabetes
is unclear. We assessed the relationship between ego depletion and health-promoting behaviors in older people with
diabetes, and the factors influencing health-promoting behaviors. The 751 participants had an ego depletion score of
44.55 + 6.62 and a health-promoting behavior score of 77.61 + 18.72, with a significant negative correlation between
ego depletion and health-promoting behavior (» = -0.320, p < 0.001). The level of health promotion behaviors was
higher in patients with a high school level of education and above (p < 0.001), living with a spouse and children (p =
0.010) and having received diabetes-related health education (p < 0.001), and the cognitive (p < 0.001), emotional (p <
0.001) and behavioral control dimensions of ego depletion (» = 0.016) were significant predictors of health promotion
behaviors. Nursing staff should provide personalized care for patients with a low level education, who are living alone,
and who have not received health education to prevent or respond to patient ego depletion and to improve patients'
health promotion behaviors.
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Introduction from diabetes in China (3). The bodily functions of
elderly patients decline with age, and the disease is
In recent years amidst increasing urbanization, further more protracted. Long-term abnormalities of glucose

aging of the population, and lifestyle changes, the metabolism and lipid metabolism increase the incidence
prevalence of diabetes mellitus (DM) and the number of of complications such as peripheral neuropathy,
people suffering from the disease have been proliferating vasculopathy, and podiatry and even lead to amputation

at an alarming rate, making it another major challenge (toes) or death of the patient, causing grave harm to the
in the field of chronic diseases globally, after cancer patient and his/her family (4). Therefore, preventing and
and cardiovascular and cerebrovascular diseases (/). controlling the development of diabetes is imperative.

According to the global diabetes map published by the Pender et al. integrated nursing and behavioral
International Diabetes Federation (2), about 537 million medicine in the concept of health-promoting
adults (20-75 years old) worldwide have diabetes, behavior, stating that health-promoting behavior is a
accounting for 11.30% of the total. The number of older multidimensional model of behavior that encompasses
adults with diabetes ages 65 years and above is up to cognitive, emotional, and behavioral components and is

136 million, accounting for 19.9%. China has the most a series of actions that an individual actively undertakes
significant number of diabetes patients, the prevalence of in order to maintain and promote health (5). Health-

diabetes among the elderly (> 60 years old) is 30.49%, promoting behaviors are recognized as key to treating
the number of patients totals 78.13 million, and the chronic diseases such as coronary heart disease and
elderly have become the main population suffering diabetes (6). At least 80% of chronic diseases, including
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diabetes, can be managed through the implementation of
health-promoting behaviors such as exercise adherence
and medication compliance (7,8), and adherence to
these behaviors and lifestyle changes can be effective in
mitigating the progression of the disease and reducing
the cost of health care (9,10). Studies have shown
that sustaining health-promoting behaviors provides
additional health benefits for people with diabetes,
improves their quality of life, and reduces the risk of
disability or death (//), and it also delays the onset of
diabetes in people at high risk of diabetes and reduces
the overall incidence of diabetes over 10 years (/2).

DM is characterized by a prolonged and recurrent
course, many complications, and complexity. To
effectively prevent the disease, patients must engage in
long-term health-promoting behaviors such as dietary
control, exercise, insulin injections, and glucose-
lowering medication. Baumeister et al. (13) suggested
that individual self-management is embodied in self-
control and that performing self-control can cause energy
depletion in an organism. When this energy depletion
reaches a certain amount, the individual is in a state
of low control, i.e., ego depletion. When patients are
in a state of ego depletion, it affects the activities that
they need to control themselves afterward, and they
experience a decrease in their ability or willingness to
control cognitive, emotional, and behavioral aspects,
which can lead to barriers to the management of the
patient's health (/4). Previous studies (15, 16) have shown
that ego depletion is a common negative psychological
experience for most chronic disease patients. Patients
have to suffer from the pain caused by the disease as
well as regulate the anxiety and depression caused by
the disease, which rapidly depletes their self-control
resources, resulting in patients not having sufficient self-
control resources to manage their health and not being
able to demonstrate better health-promoting behaviors
17).

Previous studies (/8,19) have focused on ego
depletion and health-promoting behaviors in diabetics,
but they have focused on adult diabetics, and older
diabetics have unique physiopathological characteristics
due to metabolic disorders and multiorgan dysfunction.
Therefore, the ego depletion and health promotion
behaviors of elderly diabetics need to be determined and
the health promotion behaviors of different patients and
their association with ego depletion need to be explored
to assist medical personnel in implementing interventions
and enhancing patients' health promotion behaviors.

Patients and Methods
Study setting and participants
Patients were recruited from five community health

hospitals in Shanghai, China. Inclusion criteria for
elderly diabetics: i) age > 60 years; ii) meeting the
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2006 (WHO) diagnostic criteria for DM; iii) being
able to communicate and voluntarily participating
in this study. Patients with severe mental disorders,
cognitive dysfunction, physical activity limitations due
to complications or comorbidities, and severe cardiac,
pulmonary, and cerebral diseases were excluded.

The study was conducted in accordance with the
Declaration of Helsinki and was approved by the ethical
committee of the Huadong Hospital Affiliated with
Fudan University(20240065). All participants gave
informed consent.

Research instruments

General information questionnaire

Demographic characteristics included sex, age,
education, residence, and mean monthly income. Disease
information included disease duration, diabetes health
education, smoking status, and comorbidities.

Self-Regulation Fatigue Scale (SRF-S)

First developed in 2013 by Nes ef al. (20), the SRF-S
is mainly used to measure the degree of ego depletion
of an individual and consists of a total of 18 entries in
3 dimensions, with a total scale Cronbach's alpha of
0.81. Chinese researchers (2/) revised the scale in 2016
to consist of 16 items, which were cognitive (6 items),
behavioral (5 items), and emotional (5 items). Each item
was rated on a 5-point Likert scale, with the options
ranging from "very poorly" to "very well," and 5 of the
items were reverse-scored. The scale score ranges from
16 to 80, with a higher score indicating more significant
ego depletion. This scale is reliable and valid and has
been used by several researchers to study Chinese
patients with chronic diseases (22,23). In the current
study, the Cronbach's alpha for this scale was 0.747.

TBype 2 Diabetes and Health Promotion Scale (T2DHPS)

Developed by Chen ef al. (24) in Taiwan in 2013,
the T2DHPS specifically assesses the level of health
promotion behaviors among diabetics, and its reliability
and validity were later re-tested by Cao et al. (25) based
on a mainland population. The Cronbach's alpha for the
total scale was 0.943, and the Cronbach's coefficient for
the dimensions ranged from 0.819 to 0.931. The scale
consists of 28 items, including 6 dimensions of exercise
(7 items), risk avoidance (7 items), stress management
(5 items), health responsibility (3 items), healthy eating
(3 items), and life appreciation (3 items). Each entry was
scored on a 5-point Likert scale, with scores of 1, 2, 3,
4, and 5 representing never (0-10%), occasionally (11-
30%), about half (31-50%), often (51-80%), and always
(81-100%), respectively. The total scale score was 28-
140, with a higher score indicating a higher level of
a patient's health-promoting behaviors. In the current
study, Cronbach's alpha was 0.97, with dimension
coefficients of 0.907, 0.832, 0.840, 0.894, 0.800, and
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0.855, respectively.
Data collection methods

A researcher explained the purpose, significance, and
content of filling out the questionnaire to the respondents
and answered the patients' questions as they filled out the
questionnaire to ensure that the patients understood what
was being asked. If the respondent who could not answer
the questionnaire by himself or herself or had a low
level of education, the researcher repeated the questions
one by one, filled in the questionnaire on behalf of the
respondents according to their answers, and verified it
again. The questionnaire was filled out anonymously and
collected on the spot after completion. Eight hundred
questionnaires were distributed in this study, and 751
valid questionnaires were received, with a validity rate of
93.88%.

Statistical analysis

Socio-demographic and disease variables of the study
population and the main study variables (ego depletion
and health-promoting behaviors) were described using
descriptive statistical analysis based on the type of
variables and normality assessment. One-way ANOVA,
a t-test, and Pearson correlation analyses were used
to assess the relationship between dependent and
independent variables. Multiple linear stepwise regression
analysis was used to analyze the predictors of health
promotion behaviors among elderly diabetics. Data
were analyzed using SPSS 26.0, and all statistical tests
were two-tailed, with p < 0.05 indicating a statistically
significant difference.

Results and Discussion
Characteristics of participants

A total of 751 patients were included in this study, 320
(42.61%) of whom were male, and 431 (57.39%) of
whom were female; their ages ranged from 60 to 94
(69.97 £ 7.04) years; 40.6% of them had a junior high
school education, 28.0% had a high school or secondary
school education, and 11.3% had a college education. In
addition, 47.6% of the patients lived with their spouses,
20.5% lived with their children, and a few patients
(13.1%) lived alone. Other general information is shown
in Table 1.

Scale means for ego depletion and health promotion
behaviors

The ego depletion score for 751 patients was 44.55 + 6.62,
with the highest score of 3.12 = 0.51 in the cognitive
dimension. The health-promoting behavior score was
77.61 £ 18.72. The mean scores for the entries in each
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dimension were, in descending order: appreciation of life
(3.20 + 0.98), healthy eating (3.12 + 0.92), responsibility
for health (3.02 £ 0.93), stress management (2.87 = 0.83),
risk avoidance (2.63 £ 0.75), and exercise (2.40 + 0.78)
(Table 2).

Findings showed that the degree of ego depletion
among elderly diabetics is at a high level, which is
consistent with findings of Wang et al. (18). DM is
characterized by a disease with a long duration and
difficulty recovering completely, requiring patients
take medications over a long period and make lifestyle
changes to prevent complications. These long-term
stressors constantly deplete patients' self-control
resources. According to the ego depletion theory,
an individual's self-regulation resources are limited.
Long-term self-control, such as suppressing eating
impulses and engaging in physical exercise, as well
as the accompanying prolongation of disease and
deterioration and the painful experience brought by the
symptoms, continue to wear down the patient's self-
control resources, which makes them physically and
mentally exhausted (/3). Notably, the highest score
in this study was for the cognitive control dimension,
meaning that older diabetics had the highest level of
depletion in cognitive control. This differs from the
findings of Gao et al. (26). The difference may be due
to the fact that the subjects of the current study were
elderly patients who have a reduced ability to understand
and acquire information about the disease and deep-
rooted cognitive perceptions. Implementing the process
of cognitive control requires a significant number of
psychological resources, which results in the highest
attrition of cognitive control in patients. That said,
individuals' thoughts and emotions gradually stabilized
with age; they can control their emotions and behaviors
better, and impulsive behaviors subsequently decrease.
Therefore, healthcare professionals should pay more
attention to identifying and intervening in the cognitive
control depletion of elderly diabetics, helping patients to
improve their misperceptions of the disease and practice
health-promoting behaviors.

This study showed that the health promotion
behavior score for elderly diabetics was 77.61 + 18.72,
with a score of 55.44%, which was lower than the
results reported by Du ef al. (27). This may be because
the subjects of this study were elderly diabetics, most
of whom suffer from comorbidities, who may have
multifunctional disorders, and who may be taking
multiple medications compared to younger patients
(28). In elderly diabetics, disease management is more
complex, leading to a decrease in tolerance and self-
care awareness, which in turn results in a low level of
health-promoting behaviors among patients. A point
worth noting is that elderly diabetics in this study had
the lowest scores on the risk avoidance dimension,
which disagreed with the findings of Du ez al. (27). A
single item analysis revealed that the possible reason
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Table 1. Impact of different characteristics on health promotion behaviors of older adults with DM

Variables n (%) Mean + SD F/t D
Age 6.294 0.002
60-70 471 (62.7) 79.14 £ 18.41
71-80 221 (29.4) 76.21 £19.36
>80 59(7.9) 70.61 + 18.72
Sex 1.939 0.164
Male 320 (42.6) 76.51+18.17
Women 432 (57.4) 78.43 +19.10
Level of education 20.575 <0.001
Primary school and below 151 (20.1) 70.53 £ 19.13
Junior high school 305 (40.6) 76.35+16.72
High school or Junior college 210 (28.0) 79.96 + 17.55
College and above 85 (11.3) 88.91 +21.42
Monthly income (RMB) 6.052 <0.001
<3,000 53(7.1) 78.57 £16.27
3,000-5,999 121 (16.1) 74.69 + 18.63
6,000-8,999 357 (47.5) 75.83 +£18.71
>9,000 220(29.3) 81.89 + 18.69
Residential status 6.410 <0.001
Live alone 99 (13.1) 74.27 +22.37
With a spouse 358 (47.6) 79.37+17.54
With children 154 (20.5) 73.05 +20.25
With children and spouse 140 (18.6) 80.51+15.77
Smoking 0.924 0.337
Smoking 128 (17.0) 76.16 +17.90
Never 623 (87.0) 77.91 +18.88
Course of the disease (years) 2.569 0.037
<1 38(5.1) 76.18 £21.57
1-5 232(30.9) 80.68 + 17.64
6-10 268 (35.7) 76.37 +17.88
11-20 131 (17.4) 76.53 +£19.36
>20 82 (10.9) 74.22 £21.10
Health education on diabetes 10.611 <0.001
Yes 569 (75.8) 78.86 +18.82
No 182 (24.2) 73.70 £ 17.90
Comorbidities 4.018 0.018
No 242 (32.2) 79.53 +£18.45
1-2 363 (48.3) 77.78 + 18.40
>3 146 (19.5) 74.01 £19.55

Table 2. Distribution of mean scores for patients' ego
depletion and health promotion behaviors

Domain Item

Variables Mean + SD Mean + SD Rank
Ego depletion, total 44.55 +6.62

Cognitive control 18.75 +3.05 3.12+0.51 1
Emotional control 13.64 +£2.50 2.72+0.50 2
Behavioral control 12.16 £3.36 2.43£0.67 3
Health-promoting 77.61 +18.72

behaviors, total

Risk aversion 18.44 +5.22 2.63+0.75 5
Movement 16.82 +5.49 2.40+0.78 6
Stress management 14.34 +4.17 2.87+0.83 4
Life appreciation 9.60 +2.94 3.20+0.98 1
Healthy eating 9.37+2.77 3.12+0.92 2
Health responsibility 9.05+2.78 3.02+0.93 3

for this was that most of the patients in this study were
not well-educated, had a reduced ability to understand
and perceive the information about the disease and its
associated complications, and were not aware of the
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importance of foot care and healthy eating. The exercise
dimension scores were similarly low in the current study,
which is consistent with the findings of Hernandez et al.
(29). This may be related to the poor understanding of
exercise among older patients, who believe that doing
housework, farming, and casual activities are all that is
required to maintain regular exercise. In elderly patients,
physiological functions gradually decline, and physical
activity is also limited due to long-term illness, fear
of falling, and other psychological factors. Given this
situation, how to provide appropriate exercise guidance
to elderly diabetics and devise an exercise plan that
meets the needs of the patients has become the focus
of instructing them on how to improve their health
promotion behaviors.

Factors influencing health promotion behaviors in
elderly patients with DM

Results showed that age, level of education, monthly
income, residential status, diabetes health education, and
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number of comorbidities were factors influencing the
health promotion behaviors of elderly diabetics, and the
difference was significant (p < 0.05), as shown in Table 1.

Pearson's correlation coefficient analysis showed
that scores on the SRF-S were negatively correlated with
scores on the T2DHPS in elderly diabetics ( = -0.320,
p <0.001), with the cognitive dimension being the most
significant variable ( = -0.415, p < 0.001). Correlations
between behavior and exercise (» = 0.071, p = 0.052),
risk aversion (» = 0.053, p = 0.143), stress management (»
=-0.051, p = 0.162) and health behavior ( = -0.04, p =
0.278) were not significant, but the correlations between
the remaining variables were negative (r = -0.415 to
-0.118, p <0.001) (Table 3).

Pearson's correlation analysis showed that ego
depletion was negatively correlated with health
promotion behaviors and all dimensions, which means
that when patients' level of ego depletion increases, their
health promotion behaviors decrease (/9). This may be
related to the fact that the higher the patient's degree
of ego depletion, the more his or her psychological
resources or energy are depleted. However, the
individual's resources or energy are limited, and
once they are not replenished promptly, the patient's
subsequent control behaviors will be biased or even fail.
They will be prone to engage in behaviors detrimental
to their health (/7). Therefore, healthcare professionals
should promptly assess the degree of ego depletion in

Table 3. Correlations between ego depletion and health
promotion behaviors

Variables qu Cognitive  Emotion Behavior
depletion
Health-promoting  -0.320* -0.415% -0.04 -0.286%*
behaviors
Risk aversion -0.187* -0.371* 0.071  -0.139*
Movement -0.180* -0.313* 0.053  -0.166*
Stress management -0.329* -0.424* -0.051  -0.284*
Life appreciation -0.405* -0.387* -0.161*% -0.384*
Healthy eating -0.224* -0.190* -0.118*  -0.204*
Health responsibility ~ -0.300* -0.243* -0.143*  -0.307*
*p <0.001.

Table 4. Multiple linear stepwise regression analysis of factors

elderly diabetics, provide patients with strategies to
cope with ego depletion, help patients establish a correct
knowledge of the disease, reduce patients' ego depletion,
and improve patients' health-promoting behaviors.

Multiple linear stepwise regression analyses
incorporated significant variables for differences in
health promotion behaviors among older people with
diabetes in both univariate and correlational analyses,
and all variance inflation factors were close to 1 and less
than 10, indicating no multicollinearity in the data. As
shown in Table 4, level of education, living with a spouse
and children, having received diabetes health education,
and behavioral dimensions were positive predictors of
health promotion behaviors; cognitive and emotional
dimensions were negative predictors of health promotion
behaviors, explaining 25.0% of the total variance (F =
35.668, p <0.001).

The current results indicated that level of education,
residential status, and diabetes health education
independently influenced the health promotion behaviors
of elderly diabetics. This is consistent with a previous
study (30), which stated that the higher the level of
education of the patients, the higher the level of their
health promotion behaviors. People with a high level
of education perceive a greater need to be healthy and
will use more ways to acquire knowledge related to
health behaviors; at the same time, people with a high
level of education perceive a greater need to accept
and understand, and they are more apt to adopt positive
coping styles to establish health behaviors, which is
more conducive to the performance of health behaviors
by the patients (3/). The current results showed that
patients who lived with their children and spouses
exhibited better health promotion behaviors compared to
patients who lived alone. A meta-analysis (32) showed
that patients living alone, lacking the companionship and
care of their loved ones, are more likely to experience
self-abandonment, depression, and other psychological
aspects, which in turn affects their performance of health-
promoting behaviors while patients living with their
spouses and children are able to receive more support
in terms of life, emotional, and economic aspects. This

influencing health promotion behaviors in elderly patients

with DM
Variables B SE B t p R
constant 124.667 4.626 26.951 <0.001 25.0
Level of education (ref. Primary school and below)
High school and junior college 3.241 1.405 0.078 2.307 0.021
College and above 7.608 1.922 0.129 3.958 <0.001
Residential status (ref. Living alone)
Living with a spouse and children 3.988 1.538 0.083 2.593 0.010
Diabetes health education
Yes 4.870 1.398 0.112 3.484 <0.001
Ego depletion
Cognitive control -1.838 0.231 -0.299 -7.967 <0.001
Emotional control -1.528 0.360 -0.204 -4.243 <0.001
Behavioral control 0.590 0.245 0.106 2.406 0.016
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facilitates the management of their condition, promotes
patients' independent learning of relevant knowledge,
and improves the level of patients' health-promoting
behaviors (33). In addition, the current study showed
that health promotion behaviors were higher in patients
who had received diabetes health education than in those
who had not. This finding may be related to the patient's
basic knowledge of diabetes, as lack of knowledge about
the disease often leads to a blind response to the disease,
and the more patients know about diabetes-related
complications, the more they will pay more attention to
self-health management and practice health-promoting
behaviors (34). Given this, healthcare professionals
should provide diabetes health education and support to
every patient (35).

Multiple linear stepwise regression analyses showed
that cognitive control, behavioral control, and emotional
control of ego depletion were significant predictors
of health-promoting behaviors. Cognitive control and
emotional control were negative predictors of health
promotion behaviors, which was similar to the findings
of a previous study (36), which showed that negative
emotions and abnormal cognitions caused by an
imbalance of ego depletion in elderly diabetics reduced
the patients' subjective initiative to practice health
promotion behaviors. This had a detrimental effect on
health promotion behaviors.

This study had several limitations. It was conducted
only in community hospitals in Shanghai, with limited
sample representativeness, and future studies could be
expanded to conduct related surveys in other regions.
In addition, this study only used a cross-sectional
research methodology, which is less able to establish
causality, and further research could be conducted using
longitudinal or qualitative studies.

In conclusion, this study explored the factors
influencing health promotion behavior and the
relationship between ego depletion and health
promotion behavior. Level of education, residential
status, and diabetes health education were the
individual-level factors influencing health promotion
behaviors among older adults with DM. Results
suggested that healthcare personnel should pay more
attention to the health promotion behaviors of patients
with a low level of education, who are living alone, and
who have not received diabetes health education. In
addition, ego depletion is prevalent and is a significant
predictor of health promotion behaviors among
elderly patients with diabetes. Healthcare personnel
should provide personalized care to prevent or cope
with patients' ego depletion and enhance their health
promotion behaviors.
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