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Abstract
Background Higher stress is associated with higher levels of depression and instrumental-activities-of-daily-living 
(IADL) dependence, and depression is strongly associated with specific IADL disabilities. Accordingly, the aim of this 
study was to investigate the mediating effect of perceived stress on the association between depression and IADL 
dependence among older adults with diabetes mellitus (DM).

Methods We examined baseline data collected from a longitudinal study that recruited 110 patients with DM 
aged ≥ 65 years from the endocrinology outpatient clinic of a district hospital. The instruments used for our 
measurement processes comprised a demographic data sheet and Chinese versions of the Perceived Stress Scale 
(PSS), the short form of the Geriatric Depression Scale (GDS-S), and the Lawton IADL Scale. We assessed the mediating 
effects of positive perceived stress (PPS) and negative perceived stress (NPS) after controlling for five covariates by 
using a regression-based model run through the SPSS macro PROCESS.

Results We observed negative correlations between GDS-S scores and PPS and between PPS and IADL dependence; 
we noted positive correlations between GDS-S scores and NPS and between NPS and IADL dependence (all 
P < 0.01). The indirect effect is coefficient = 0.12, [95% confidence interval = (0.0, 0.33)], suggesting that PPS achieves 
a mediating effect between depressive symptoms and IADL dependence. However, the NPS does not achieve a 
mediating effect in the relationship between depressive symptoms and IADL dependence (coefficient = 0.06, 95% 
CI = − 0.03, 0.15).

Conclusions Personal PPS mediates the association between depression and IADL dependence in older adults 
with DM. This finding suggests that providing patients with psychological education to promote their PPS may help 
prevent their functional decline.
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Background
The number of people with diabetes mellitus (DM) is 
expected to increase to 640 million by 2040. DM is a met-
abolic disease characterized by an abnormally elevated 
blood glucose level [1, 2], and among individuals with 
DM, 50–90% are at an increased risk of several types of 
disabilities and 23% are dependent regarding instrumen-
tal activities of daily living (IADLs). In particular, older 
patients with DM (aged ≥ 65 years) were reported to 
exhibit a higher prevalence of mobility and IADL depen-
dence relative to other populations with DM [3]; more-
over, more than 40% of such patients reported difficulties 
in performing heavy housework [4]. Disability is associ-
ated with increased mortality [5, 6] and depression [7] 
and a decreased quality of life [7, 8]. Therefore, disability 
places a heavy burden on the global health-care system 
[5]. Disability typically begins with an increase in IADL 
dependence [9, 10]. In addition, a study reported a direct 
correlation between depressive symptoms and perceived 
stress, which may lead to greater IADL dependence [11].

Depression is an emotional and psychological state 
characterized by feelings of sadness and hopelessness and 
a consistently low mood; hopelessness and sadness are 
key factors that hinder independent living in older adults 
[8]. Approximately 80% of individuals with DM experi-
ence depression during disease progression [12]. Those 
with depression may exhibit poor disease control, medi-
cation use, and social interaction, and may experience 
difficulties with personal mobility or the performance of 
independent self-care tasks [13–16]. Depression result-
ing from long-term blood sugar control and treatment [9, 
10], affects a patient’s dietary and medication behaviors 
[11, 12].

Perceived stress is defined as an individual’s subjective 
perception of internal and external stress events [17]. 
Empirical evidence indicates that stress due to chronic 
illness affects an individual’s participation in daily activi-
ties [18]. Chronic psychological stress can accelerate bio-
logical aging; specifically, high stress responses are often 
accompanied by depression that directly or indirectly 
affects a patient’s adaptation to or management of their 
disease and their ability to cope with stress [19]. Stud-
ies have discovered that chronic stress in individuals 
with DM can affect their disease prognosis and self-care 
behaviors, including their dietary control, blood sugar 
control, physical activity, and adherence to medication 
and lifestyle modifications [20]. Therefore, perceived 
stress in individuals with DM is significantly correlated 
with IADL dependence [8].

A study suggested that declines in physical and men-
tal health increase perceptions of stress among older 
patients [21]. Perceived stress comprises positive and 
negative dimensions [22]. Different types of perceived 
stress may be independently perceived as threatening 

or requiring adaptive adjustment [17, 19, 22–24]. These 
different stress appraisals lead to the development of dif-
ferent behavioral coping strategies [25, 26] which can 
influence an individual’s response to a life event. For 
example, negative perceived stress (NPS) can induce an 
individual to adopt an emotion-focused coping strategy 
that involves maladaptive coping mechanisms. There-
fore, NPS can affect an individual’s IADL dependence 
[27, 28]. By contrast, positive perceived stress (PPS) 
involve a positive appraisal of stressful situations and can 
prompt an individual to adopt a problem-solving strategy 
that influences their self-care behaviors. Evidence dem-
onstrates that stressful situations may affect the blood 
sugar control and physical activity levels of individuals 
with DM and that perceived stress patterns may affect 
their stress-coping strategies and self-care. Additionally, 
the mentioned study confirmed the association between 
depressive symptoms and physical health and validated 
the mediating role of perceived stress in this association 
[21]. Overall, perceived stress is regarded as a mediator in 
the association between mental and physical health [28, 
29]. However, there are very few studies specifically to 
address the relationships between depression, perceived 
stress (PPS and NPS) and IADL dependence among older 
adults with DM. Accordingly, to fill this research gap, 
the present study comprehensively investigated whether 
positive and negative perceptions of stress mediate the 
association between depressive symptoms and IADL 
dependence in the target population. Our findings can 
inform future research on the development of personal-
ized interventions aiming at managing perceived stress 
among older adults with DM.

Methods
Study population and procedures
This study employed a cross-sectional design to exam-
ine data derived from the baseline data of a longitudinal 
study. In that longitudinal study, research data were col-
lected between June 2017 and August 2018, and the study 
was conducted at the outpatient endocrinology clinic of 
a hospital in northern Taiwan (Project Number: R106-
003) [30]. The longitudinal study was approved by an 
institutional review board (IRB; IRB number, CTB-106-
3-5-011) and was conducted in accordance with the Dec-
laration of Helsinki to protect the rights and well-being 
of its participants. The purpose of the longitudinal study 
was to explore multiple risk factors for IADL depen-
dence in older adults with DM and to examine predic-
tors of changes in IADL independence. All candidates 
were assessed by an attending physician, and eligible can-
didates were then selected as participants by the inves-
tigators. Before completing a questionnaire survey, all 
participants were informed of the purpose of the study, 
asked to provide informed consent, and assured that 
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their participation in the study was completely voluntary, 
anonymous, and confidential.

The inclusion criteria were as follows: (1) being 
aged ≥ 65 years, (2) having a diagnosis of type 2 DM, and 
(3) being able to communicate in Mandarin, Taiwanese, 
or Hakka. The exclusion criteria were as follows:(1) hav-
ing a terminal illness or (2) scoring < 20 points on the 
Mini-Mental State Examination [31]. After data collec-
tion was completed, the collected data were exported 
to Microsoft Excel and subsequently imported into 
IBM SPSS Statistics for Windows (Version 21.0; IBM, 
Armonk, NY, USA) for data management and analysis.

Measures
Questionnaire for collecting demographic information
A questionnaire was applied to collect information from 
the participants. The questionnaire required approxi-
mately 30–40 min to complete, and it included a demo-
graphic information sheet, the Geriatric Depression 
Scale-Short Form (GDS-S), the Perceived Stress Scale 
(PSS), and a modified version of the original Lawton 
IADL Scale [32]. The collected demographic data com-
prised information on the participants’ sex, age, educa-
tional level, and marital status; the number of chronic 
diseases that a participant had; whether a participant 
implemented diabetic dietary control (“yes” or “no” 
response); and whether a participant exercised regu-
larly (“yes” or “no” response). Considering that caregiv-
ers can affect the IADL dependence of patients with DM, 
binary options (“yes” or “no” response) were provided to 
enable the participants to clarify their status with respect 
to daily activity dependence, including whether their 
primary caregiver was their spouse or child, it relied on 
patients to provide information about their family care-
givers. Furthermore, the present study collected patients’ 
clinical data on the status of participants’ DM-related 
neuropathy examined and determined by their physi-
cians. We also collected the total number of diseases that 
the participants had by considering their systemic dis-
ease diagnoses as indicated in their electronic medical 
records.

The GDS-S comprises 15 questions for evaluat-
ing depression in older people, and each question is 
answered with a “yes” (scored as 1) or “no” (scored as 0) 
response. The overall score for the GDS-S ranges from 
0 to 15, and a higher total score indicates more severe 
depressive symptoms. A previous study reported that a 
Chinese version of the GDS-S could correctly distinguish 
pproximately > 90% of depression cases from noncases in 
a community survey [33]. Specifically, the Chinese ver-
sion of the GDS-S was reported to have internal consis-
tency reliability (Cronbach’s α) values between 0.89 [34] 
to 0.94 [35] and a test–retest reliability (r) of 0.85 [35]. 
Therefore, the present study used this Chinese version of 

the GDS-S because of its sound psychometric properties. 
In the present study, the Cronbach’s α value of the scale 
was 0.80.

The 14-item Chinese version of the PSS is a self-rated 
scale that measures the stress experienced by an indi-
vidual in the preceding month on a 5-point Likert scale 
(0, never; 1, occasional; 2, sometimes; 3, often; 4, always). 
Seven of the 14 PSS items are worded negatively (items 
1, 2, 3, 8, 11, 12, and 14) to form an NPS subscale; the 
remaining seven are worded positively (items 4, 5, 6, 7, 
9, 10, and 13) to form a PPS subscale. The overall score 
for the PSS is calculated after reversing the scores for the 
positive items and then summing the scores for all items 
to obtain an overall score ranging between 0 and 56 [25]; 
a higher score indicates a greater stress. The scale was 
reported to have a Cronbach’s α value of 0.84–0.86 and 
a test–retest reliability of 0.85 [9, 25]. The Cronbach’s 
α values of the PSS scale, PPS subscale, and NPS sub-
scale used in the present study were 0.76, 0.80, and 0.71, 
respectively.

A modified version of the original Lawton IADL 
Scale [32] was used to evaluate the IADL dependence 
of the participants; the modified scale comprises eight 
items, which pertain to shopping, using the telephone, 
housekeeping activities, doing laundry, preparing food, 
using transportation, handling medications, and han-
dling finances. The original scale comprises nine items, 
whereas the modified version comprises eight items. 
Specifically, questions 4 (pertaining to doing heavy work 
at home or nearby) and 5 (pertaining to sweeping, wash-
ing dishes, taking out the trash, and other light chores) 
were combined into a single question, which refers to the 
activities mentioned in questions 4 and 5 collectively as 
“housework.” We modified the scoring system such that 
each item is rated between 0 and 3 (0, independent; 1, 
some dependence; 2, very dependent; 3, complete depen-
dence), for a total score ranging between 0 and 24. In 
the present study, the scale was determined to have a 
reliability of 0.8–0.9 [32], a test–retest reliability of 0.90, 
an internal consistency of 0.86 [36], and a Cronbach’s α 
value of 0.90.

Statistical analysis
Statistical analyses were conducted using SPSS version 
21.0. Descriptive, categorical variables were expressed 
as frequency and percentage values, and continuous 
variables were expressed as mean and standard devia-
tion (SD) values. The analysis strategies are described as 
follows: (1) Pearson correlation was used to determine 
relationships among variables. (2) A multiple regres-
sion model was used to determine predictive relation-
ships among depressive symptoms, IADL dependence, 
and perceived stress after adjustment for several demo-
graphic variables (i.e., age, exercise, dietary control for 
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DM, neuropathy, and total number of diseases). (3) 
Through the PROCESS macro in SPSS, we used a mul-
tiple regression model to verify the mediating effects of 
perceived stress on the association between depressive 
symptoms and IADL dependence [37]. The two-step 
method developed by Baron and Kenny [38] was applied 
to evaluate the direct and indirect effects of perceived 
stress on IADL dependence. First, a multiple regression 
model of IADL dependence was used to preliminarily 
measure the mediating effects of perceived stress. Sec-
ond, the bootstrapping method, as defined by Preacher 
and Hayes [39], was adopted to test the indirect effects of 
resilience on IADL dependence. Notably, the results from 
these analyses revealed significant correlations among 
the three variables: depressive symptoms, perceived 
stress (PPS and NPS), as well as IADL independence. 
The bootstrapping process involved 5,000 repetitions, 
and 95% confidence intervals (CIs) were calculated. If the 
range for a 95% CI did not encompass zero, an indirect 
link was regarded as significant [40]. In the present study, 
we regarded a P value of < 0.05 (two-tailed) as a signifi-
cant result. Baron and Kenny [38] presented the condi-
tions for mediation as a pathway diagram (Fig. 1).

To determine the role of perceived stress state as a 
mediator, we employed two methods. First, we con-
ducted a multiple regression analysis in which demo-
graphic variables served as covariates. Second, we used 
the PROCESS macro [40] and employed one inde-
pendent variable (depressive symptoms), two media-
tors (PPS and NPS), and one dependent variable (IADL 
dependence). The regression coefficients a (depressive 
symptoms), b (PPS and NPS), and c (depressive symp-
toms–IADL dependence) were revealed to be statistically 
significant, and pathway c’ (depressive symptoms–IADL 
dependence while controlling for PPS and NPS) was cal-
culated. Finally, the mediating effects of PPS and NPS on 
the association between depressive symptoms and IADL 
dependence was tested (pathways c and c’). Subsequently, 
depressive symptoms were used as the predictive variable 
for predicting IADL dependence (pathway c in Fig. 1).

Results
Characteristics of participants and distribution of 
depressive symptoms, perceived stress, and IADL 
dependence
Of the 110 participants (Table  1), 68 were women 
(61.8%). The mean age of the participants was 73.43 years 
(SD = 6.91 years). Of the participants, 52 (47.3%) exer-
cised regularly, 57 (51.8%) adhered to a diabetic dietary 
plan, 40 (36.4%) had neuropathy, and 74 (67.3%) had 
their spouses as their primary caregivers. Furthermore, 
the mean number of comorbidities among the partici-
pants was 2.8 (SD = 1.14), and the mean GDS-S, PPS, 
NPS, and IADL dependence scores were 3.94 (SD = 3.27), 

18.34 (SD = 4.68), 10.48 (SD = 4.12), and 2.53 (SD = 4.46), 
respectively. The participants examined in the present 
study were all home based.

Correlations between depressive symptoms, perceived 
stress, and IADL dependence
Results showed that a positive correlation between the 
GDS-S and IADL dependence (r = 0.39, P < 0.01), a nega-
tive correlation between the GDS-S and PPS (r = − 0.36, 
P < 0.01), a positive correlation between the GDS-S and 
NPS (r = 0.49, P < 0.01), a negative correlation between 
PPS and IADL dependence (r = − 0.56, P < 0.01), and a 
positive correlation between NPS and IADL dependence 
(r = 0.34, P < 0.01).

Mediating effects of perceived stress on association 
between depressive symptoms and IADL dependence
We employed a multiple regression model and boot-
strapping sampling to test the indirect effect of depres-
sive symptoms on IADL dependence through perceived 
stress. Table  2 lists the results obtained from the mul-
tiple regression model. Specifically, Model 1 revealed 
that depressive symptoms were significantly associated 
with IADL dependence, with the standardized regres-
sion coefficient β being 0.223 (P = 0.007). In Model 2, we 
included PPS in the mediating model and found a sig-
nificant association between depressive symptoms and 
IADL dependence (β= −0.338, P < 0.001); when PPS was 
added, the absolute value of β for depressive symptoms 
decreased significantly from 0.223 to 0.138, preliminarily 
demonstrating the mediating role of PPS (Table 2).

Regarding NPS, Model 1 revealed that depressive 
symptoms were significantly associated with IADL 
dependence, with the standardized regression coefficient 
β being 0.223, (P = 0.007). In Model 2, we included NPS 
in the mediation model and observed a significant asso-
ciation between depressive symptoms and IADL depen-
dence (β = 0.182, P = 0.045). When NPS was added, the 
absolute value of β decreased from 0.223 to 0.182, but the 
mediating effect of NPS was nonsignificant (P = 0.297).

Through the PROCESS macro (Table  3; Fig.  1), 
we observed both the direct (coefficient = 0.18, 95% 
CI = − 0.03, 0.39), and indirect (coefficient = 0.12, 95% 
CI = 0.0, 0.33]) effects of PPS, suggesting that PPS had a 
mediating effect on the association between depressive 
symptoms and IADL dependence.

Through PROCESS, we also determined the direct 
(coefficient = 0.24, 95% CI = 0.00, 0.48) and indirect (coef-
ficient = 0.06, 95% CI = − 0.03, 0.15) effects of NPS. How-
ever, the mediating effect of NPS on the association 
between depressive symptoms and IADL dependence 
was nonsignificant because it was not within the 95% CI 
(Table 3; Fig. 1).
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Discussion
According to our literature review, the present study 
is the first to clarify the mediating effects of PPS on the 
relationship between depressive symptoms and IADL 
dependence in older adults with DM. The findings of 
the present study reveal negative correlations between 
the GDS-S scores and PPS and between PPS and IADL 
dependence; they also indicate positive correlations 
between the GDS-S scores and NPS and between NPS 
and IADL dependence. Collectively, these findings 

indicate that different types of perceived stress played 
different mediating roles and that PPS fully mediated 
the association between depressive symptoms and IADL 
dependence. However, the mediating effect of NPS on 
the association between depressive symptoms and IADL 
dependence was nonsignificant.

Therefore, our results regarding the significant mediat-
ing effect of PPS demonstrate the future development of 
positive psychological interventions for such patients.

Fig. 1 Mediating effects of positive and negative perceived stress
*P < 0.05, **P < 0.01, ***P < 0.001
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Correlations between depressive symptoms, perceived 
stress, and IADL dependence
Depressive symptoms are associated with exposure to 
stressful conditions, including psychological distress, 
emotional disorders, and negative personality traits such 

as anger and hostility [41]. Empirical evidence strongly 
supports the association between depression and dis-
ability in the general older adult population [42]. In addi-
tion, a study involving older adults with DM revealed 
that those with depressive symptoms exhibited more 
severe disabilities than did those without such symptoms 
[43]. Therefore, the results of the present study suggest 
that clinical interventions aiming at reducing depressive 
symptoms should be implemented to help promote IADL 
independence.

Mediating role of perceived stress state on depressive 
symptoms and IADL dependence
According to our results, the severity of PPS mediated 
the relationship between depressive symptoms and IADL 
dependence, whereas NPS directly influenced the rela-
tionship between depressive symptoms and IADL depen-
dence. We inferred that an improvement in PPS can 
reduce IADL disability by reducing obstacles related to 
depressive symptoms. Moreover, our study validated the 
findings of a meta-analysis that reported that the pres-
ence of comorbid depression in individuals with chronic 
diseases affects their medication self-management and 
physical activity behaviors [44, 45] and that IADL depen-
dence is significantly associated with depression [46]. 
Nonpharmaceutical interventions that can reduce emo-
tional stress, such as interventions involving physical 
activity [47], are also key moderators for improving the 
physical health of patients [48]. Furthermore, our study 
extends the literature by using the PPS as a mediator to 
impact the relationship between depressive symptoms 
and IADL dependence [41, 44–46] because of the effects 

Table 1 Characteristics of participants and distribution of 
depressive symptoms, perceived stress, and IADL dependence 
(N = 110)
Variables N(%) Mean ± SD
Personal characteristic factors

 Age 73.43 ± 6.91

 Female gender 68 (61.8)

 Married 92 (83.6)

 Years of education 9.06 ± 4.18

 Regular exercise (Yes) 52 (47.3)

 Diabetic dietary control (Yes) 57 (51.8)

Source of primary caregivers reported by 
patients

 Spouses (Yes) 74 (67.3)

 Children (Yes) 36 (32.7)

Neuropathy (Yes) 40 (36.4)

Disease (n.) 2.75 ± 1.14

 >2 diagnoses 48 (43.6)

GDS-S (0–15 points) 3.94 ± 3.27

Perceived Stress Scale

 PPS (0–28 points) 18.34 ± 4.68

 NPS (0–28 points) 10.48 ± 4.12

Outcome variable

 IADL (0–24 points) dependence 2.53 ± 4.46
Note: Disease (n.): total number of diseases; GDS-S: Geriatric Depression Scale-
Short Form (0–15 points); PPS: positive perceived stress (0–28 points); NPS: 
negative perceived stress (0–28 points); IADLs: instrumental activities of daily 
living (0–24 points)

Table 2 Results from multiple regression model of IADL dependence (N = 110)
Variables Model 1 Model 2
PPS β (SE) t P β (SE) t P
Constant -18.424(3.752) -4.910 < 0.001 -6.860(4.491) -1.527 0.130

GDS-S 0.223(0.110) 2.777 0.007 0.138(0.106) 1.771 0.080

PPS -0.338(0.078) -4.099 < 0.001

R2 = 0.410, F = 7.713, P = 0.007 R2 = 0.493, F = 14.182, P = < 0.001

Adjustment R2 = 0.458

R2 change = 0.083

 F change = 16.799***

NPS Model 1 Model 2

β (SE) t P β (SE) t P

Constant -18.424(3.752) -4.910 < 0.001 -18.661(3.757) -4.967 < 0.001

GDS-S 0.223(0.110) 2.777 0.007 0.182(0.122) 2.027 0.045

NPS 0.093(0.097) 1.048 0.297

R2 = 0.410, F = 7.713, P = 0.007 R2 = 0.416, F = 10.382, P = < 0.001

Adjustment R2 = 0.376

R2 change = 0.006

 F change = 1.097
Note: β = standardized regression coefficient; SE = standard error. Control variables: age, exercise, diabetic dietary control, and neuropathy. Disease (n.): total number 
of diseases; GDS-S: Geriatric Depression Scale-Short Form (0–15 points); PPS: positive perceived stress (0–28 points); NPS: negative perceived stress (0–28 points); 
IADLs: instrumental activities of daily living (0–24 points)
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of psychological pressure; by contrast, NPS had no such 
effect.

Among the examined variables, perceived stress was 
identified as a key factor influencing IADL dependence. 
Individuals with higher levels of perceived stress have 
been reported to be more prone to negative reappraisals 
[49]. Psychosocial and environmental interventions can 
help prevent or alleviate negative emotions [50]. There-
fore, on the basis of the results of the present study, we 
propose that problem-oriented stress management strat-
egies should be taught to patients who are undergoing 
treatment for DM and exhibiting depressive symptoms. 
These strategies can improve their perceived stress, pre-
vent or alleviate their negative emotions, and prevent 
them from developing IADL dependence.

Studies have indicated that perceived stress is linked 
to physical inactivity [51], that patients with physical 
impairments and/or disabilities exhibit high levels of per-
ceived stress [21], and that social support can help indi-
viduals to cope with stress, with psychological support 
playing a crucial role in this process [52]. In addition, 
personality and attitudes can contribute to an individual’s 
ability to cope with stress, which in turn influences the 
severity of their depressive symptoms; in this context, a 
positive attitude can be cultivated through the utilization 
of personal and environmental resources [53, 54]. One 
study reported that when patients experienced depressive 

symptoms due to long-term exposure to external stress-
ors, they tended to struggle with self-care and exhibit 
decreased activity levels and poor dietary behaviors or to 
experience difficulties with medication use [54]. On the 
basis of our findings (Fig.  1), we suggest that clinicians 
routinely assess the psychological health of patients with 
DM and provide individual counseling services for those 
who experience emotional distress; doing so can prevent 
the stress and disability engendered by DM as a long-
term chronic illness.

A possible explanation for the nonsignificant effects of 
NPS in the present study is that the cross-sectional design 
which might be insufficient for observing the changes in 
its effect on negative emotions. Another explanation is 
that the direct influence of depression on IADL depen-
dence outweighed the influence of NPS on IADL depen-
dence (Tables  4 and 2). Both self-perceived stress and 
depressive emotions—representing the subjective per-
ceptions of individuals—are likely to be influenced by age 
and cognitive factors. Therefore, more research should be 
conducted to re-examine the mediating effect of NPS on 
the relationship between depressive symptoms and IADL 
dependence in older patients with DM.

Limitations
The present study had several limitations. First, the pres-
ent study analyzed only outpatient cases and did not 

Table 3 Analysis of direct and indirect effects (bootstrap estimation)
Variables
Pathway Coefficient SE P Bootstrap 95% CI
PPS Lower Upper
Direct effects
GDS-S—IADLs 0.18 0.11 0.08 -0.03 0.39

Indirect effects
GDS-S-—PPS —IADLs 0.12 0.08 < 0.001 0.01 0.33

Pathway Coefficient SE P Bootstrap 95% CI

NPS Lower Upper

Direct effects
GDS-S—IADLs 0.24 0.12 0.05 0.00 0.48

Indirect effects
GDS-S-—NPS —IADLs 0.06 0.05 0.02 -0.03 0.15
Note: B = unstandardized regression coefficient; SE = standard error; CI = confidence interval

Table 4 Correlations between depressive symptoms, perceived stress, and IADL dependence (N = 110)
Variables Age Education level Diseases (n.) GDS-S PPS NPS IADLs
Age 1

Education level -0.12 1

Diseases (n.) 0.05 -0.09 1

GDS-S 0.22* -0.01 -0.01 1

PPS -0.38** 0.05 -0.03 -0.36** 1

NPS 0.24* -0.03 -0.07 0.49** -0.23* 1

IADLs 0.51** -0.14 -0.01 0.39** -0.56** 0.34** 1
*P < 0.05, **P < 0.01
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include hospitalized patients who tend to experience 
greater levels of stress and dependence in relation to 
activities of daily living. Second, the sample of the pres-
ent study comprised only patients from a single com-
munity hospital who were enrolled through convenience 
sampling. Therefore, the generalizability of the present 
study’s results is likely limited. Third, because of the use 
of self-reported measures, the results were unavoid-
ably affected by participant response bias. Although the 
effect of NPS was nonsignificant, we must still consider 
the characteristics and cognitive function of each patient 
as well as the effects of subjective stress perceptions 
and emotional distress on IADLs. Therefore, we recom-
mend routinely clinical monitoring of cognitive function, 
depressive symptoms, NPS and IADL dependency in 
these patients.

Conclusion
The key finding of the present study is that PPS fully 
mediates the association between depressive symptoms 
and IADL dependence in older adults with DM. An 
improvement in positive emotions can reduce the effects 
of depressive symptoms on IADL dependence; thus, the 
effects of perceived stress on depressive symptoms in this 
population should not be ignored. In future studies, we 
intend to explore the mediating effect of perceived stress 
state, which is a key research area.

Relevance for clinical practice
The present study clarified the mediating effects of vari-
ous types of perceived stress on the association between 
depression and IADL dependence. In clinical care, 
strengthening interventions aimed at reducing disease-
related stress in patients and facilitating patients’ adapta-
tion to their conditions can help alleviate their negative 
emotions. PPS plays a mediating role in improving activi-
ties of daily living, whereas NPS may interfere with 
depressive symptoms and aggravate DM-related dysfunc-
tion. Therefore, psychological counseling is required in 
clinical care to alleviate chronic disease–related stress 
and negative emotions. Individualized measures should 
be introduced to encourage the adoption of a problem-
focused positive attitude among patients with chronic 
diseases, particularly older adults with DM, thereby help-
ing them alleviate their depression symptoms and reduce 
their IADL dependence.
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