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Influencing factors of self-management competence in elderly patients with diabetes mellitus based on structural
equation model

ZHANG Feng, BING Yan, LIU Ji, LIU Lijuan*
Department of Health Management, Faculty of Health Service, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To investigate the status of self-management ability in elderly patients with type 2 diabetes
mellitus (T2DM) in community, and to analyze the influencing factors using structural equation model. Methods A
convenient sampling method was used to investigate patients aged 65 years and above with T2DM in Hongkou district of
Shanghai. The patients were assessed using diabetes self-management questionnaire (DSMQ), Beck depression inventory
(BDI), diabetes management self-efficacy scale (DMSES), and diabetes distress scale (DDS). Spearman correlation analysis
was conducted to explore the relationship among the variables. A structural equation model was constructed to analyze the
effect of depression, self-efficacy, and diabetes distress on self-management levels among the patients. Results A total of 588
elderly patients with T2DM were included in this survey, the DSMQ score was 32.00 (28.00, 38.00), the DMSES score was
158.50 (135.25, 172.00), the BDI score was 0.00 (0.00, 2.00), and the DDS score was 23.00 (18.00, 31.00). The final model
demonstrated good fit to the sample data, self-efficacy had a positive impact on self-management levels (£=0.558, P<<0.001),
and depression had a positive impact on diabetes distress (=0.599, P<<0.001). Conversely, depression had a negative impact
on self-efficacy (f=—0.314, P<<0.001), and diabetes distress also had a negative impact on self-efficacy (=—0.267,
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P<<0.001). Self-efficacy had the greatest impact on self-management level (the total effect was 0.558), and it was a direct
impact. Depression (the total effect was —0.264) and diabetes distress (the total effect was —0.149) had indirect effects. Self-
efficacy played a mediating role between depression and self-management, with an indirect effect of —0.175, accounting
for 66.3% of the total effect. Self-efficacy and diabetes distress played a chain mediating role between depression and self-
management, with an indirect effect of —0.089, accounting for 33.7% of the total effect. Conclusion Self-efficacy has
the greatest effect on the self-management level of elderly patients with diabetes mellitus. Depression and diabetes distress
indirectly affect self-management levels through the mediating role of self-efficacy. Community and clinical healthcare workers
should focus on enhancing the self-efficacy of patients with diabetes mellitus and implementing targeted interventions for their
symptoms of depression and diabetes distress, so as to improve their self-management capabilities.

[ Key words | type 2 diabetes mellitus; self-management; self-efficacy; structural equation model; depression; diabetes
distress
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Tab 1 General information of subjects

N=588, n (%)

Information Data

Gender

Male 268 (45.6)

Female 320 (54.4)
Marital status

Married 479 (81.5)

Single/divorced/widowed 109 (18.5)
Education

Primary school and below 87 (14.8)

Secondary school 424 (72.1)

College and university 77 (13.1)
Living status

Living with family 459 (78.1)

Living alone/with others 129 (21.9)
Employment status

Employed 26 (4.4)

Retired 562 (95.6)
Household income monthly per capita

<4 000 yuan 177 (30.1)

4 001-7 000 yuan 355 (60.4)

=7 001 yuan 56 (9.5)
Diabetes duration

<10 years 357 (60.7)

>10 years 231 (39.3)
Complications of diabetes mellitus

Yes 68 (11.6)

No 520 (88.4)
Other chronic diseases

Yes 330 (56.1)

No 258 (43.9)
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Tab 2 Spearman correlation analysis of self-management, self-efficacy, depression and diabetes distress in

elderly patients with diabetes mellitus

rS

Variable Self-management Self-efficacy Depression Diabetes distress
Self-management 1.000
Self-efficacy 0.461" 1.000
Depression —0.217" —0.403" 1.000
Diabetes distress —0.228" —0.444" 0.573" 1.000

“P<0.01
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Fig1 Structural equation model analysis of influencing factors of self-management level in
elderly patients with diabetes mellitus

el-el7 represent the measurement errors of the observation indicators. BDI: Beck depression inventory.

®3 ZERRFREZFEREEKEYMEAZNENARERUSRETNER
Tab 3 Goodness-of-fit evaluation results of structural equation model of influencing factors of self-management level

in elderly patients with diabetes mellitus

Index Goodness-of-fit criterium Model goodness-of-fit Accept

Absolute fit index

GFI >0.9 0.934 Yes

AGFI >0.9 0.901 Yes

RMSEA <0.08 0.077 Yes
Relative fit index

TLI >0.9 0.941 Yes

CFI >0.9 0.954 Yes

NFI >0.9 0.942 Yes

GFI: Goodness of fit index; AGFI: Adjusted goodness of fit index; RMSEA: Root mean square error of approximation; TLI:
Tucker-Lewis index; CFI: Comparative fit index; NFI: Normed fit index.

R4 ZERRFEEFBREEKEZMERNEMTEEIRZ ALY
Tab 4 Path coefficients of structural equation model of influencing factors of self-management level

in elderly patients with diabetes mellitus

Relationship between variables Non;sot:gid;z(ﬁtzig)path Stzg:gg;:sf (I;)lth SE CR P value
Depression —diabetes distress 0.324 0.599 0.021 15.462 <0.001
Depression —self-efficacy —1.542 —0.314 0.247 —6.243 <0.001
Diabetes distress —self-efficacy —2.429 —0.267 0.447 —5.437 <0.001
Self-efficacy —self-management 0.068 0.558 0.007 9.719 <<0.001

SE: Standard error; CR: Critical ratio.
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Tab 5 Results of a simplified model (total effect) of influencing factors of self-management level in

elderly patients with diabetes mellitus

Path Total effect ~ Direct effect Indirect effect
Depression —self-management —0.264 (—0.314)X0.558+0.599 X (—0.267) X 0.558 = —0.264
Diabetes distress — self-management —0.149 (—0.267)X0.558=—0.149
Self-efficacy — self-management 0.558 0.558
Depression —self-efficacy —0.474 —0.314 0.599 X (—0.267)=—0.160
Diabetes distress —self-efficacy —0.267 —0.267
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