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Purpose: To address the prevalence of diabetes distress (DD) and its correlators in adults with type 2 diabetes.

Patients and Methods: During 2021 and 2022, we conducted a cross-sectional study in three Class A tertiary comprehensive
hospitals in China, and received 947 participants who completed a printed survey covering DD, demographic, diabetic, physiological,
and psychosocial factors. We used Jonckheere-Terpstra, chi-square, and Fisher’s exact tests to assess intergroup differences between
different levels of DD. We used ordinal logistic regression analysis to analyze correlators of DD further.

Results: The prevalence of DD was 34.64%. In univariate analysis, those with lower satisfaction with financial status, longer
durations of diabetes, more complications, higher glycemia, more severe insomnia, treatment by medications only, poorer lifestyle
interventions, fewer self-care activities, more types and frequencies of insulin injections, and spending more money and time on
treatment were susceptible to DD. Type D personality, negative illness perceptions, negative coping styles, and psychological effects of
major life events were related to higher DD. Hope, self-efficacy, positive coping styles, and social support can reduce DD. In ordinal
logistic regression analysis, hypoglycemic episode (f=—1.118, p=0.019, “have hypoglycemic” as reference) and Brief Illness
Perception Questionnaire ($=0.090, p<0.001) were significant positive correlators for DD, while diet intervention (5=0.803,
p=0.022, “have diet intervention” as reference), money spent on diabetes treatment ($<-0.001, p=0.035), and SES (=—0.257,
p<0.001) were significant negative correlators.

Conclusion: More than one-third of Chinese adults with type 2 diabetes experience moderate or high levels of DD. DD was
associated with financial, diabetic, physiological, and psychosocial status.

Keywords: correlation of data, psychological distress, psychosocial factors, type 2 diabetes

Introduction
The prevalence of diabetes, which currently affects 537 million adults worldwide and 144 million adults in China
(including the mainland, Hong Kong, Macao, and Taiwan of China), is increasing rapidly.' Type 2 diabetes accounts for
over 95.00% of all diabetes cases.” As a challenging and multifaceted disease, type 2 diabetes is closely related to mental
health problems® —up to two-fifths of adults with type 2 diabetes experience emotional problems.* Diabetes distress
(DD) is a diabetes-specific psychological problem.” It is a series of negative emotional responses to having diabetes,
which encompasses the worries, fears, and frustrations caused by living with and managing diabetes daily.> Studies have
shown that 36% (95% CI [2%, 84%]) of adults with type 2 diabetes globally experience DD, and approximately 50%
(95% CI [39%, 60%]) of patients in China experience DD.*’ It is highly associated with worse health outcomes and
higher healthcare costs.*

According to the comprehensive task-based model (CTBM) (Figure 1),* which was proposed by Samson et al in 2008
after integrating four task models by Moos, Cohen, Corr, and Samson, the effects of type 2 diabetes and its treatment and
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Figure | Comprehensive task-based model adjusted for diabetes distress in patients with type 2 diabetes.

management process are common stressors that initiate the process of psychological and social adaptation of individuals
to chronic diseases. Under the influence of specific personal and social backgrounds, patients made an initial cognitive
assessment of type 2 diabetes, resulting in understanding, perception, attention, and emotional responses to the disease
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consequences, symptoms, and duration of type 2 diabetes. In the second cognitive assessment, patients developed
a perception of personal and therapeutic control of type 2 diabetes and a sense of self-efficacy in disease management.
Patients used different coping styles to complete part or all of the type 2 diabetes adaptation tasks. Good adaptation
results in little or no DD, whereas poor adaptation results in moderate and high DD.

Accordingly, the severity of DD is associated with demographic factors, which include younger age, female sex,
minority ethnicity, no religious affiliation, residence in rural areas, unmarried status, lower educational level, unemployed
status, and lower-income.”'" The characteristics of type 2 diabetes, including duration, complications, comorbidities,
complex therapeutic requirements, and treatment locations, are also associated with DD.>*° Living habits, including poor
self-management, sleep disorders, smoking, and drinking, are also identified factors of DD.”'® Physiological indices,
including overweight, hyperglycemia, hypertension, hyperlipidemia, and poor renal function, are related to higher DD
scores.'*!? Patients with type D personality, negative perception of the disease, low self-efficacy, negative coping styles,
and lack of social support also had higher levels of DD than others.”'"-'?

In 1996, Denollet proposed the “type D personality”.'"* Type D personality, the distressed personality type, integrates
negative affectivity (NA) and social inhibition (SI). People with type D personality tend to worry, take a pessimistic
perspective, and keep others at a distance, and they often feel unhappy or irritated, inhibit expression of their true
feelings, have symptoms of depression and chronic tension, have low subjective well-being and low levels of perceived
social support.'

This paper aims to investigate the prevalence of DD in adults with type 2 diabetes and explore the associations of DD
with demographics, diabetic characteristics, living habits, physiological factors, and psychological factors in Beijing,
China. We hypothesized that demographics, diabetic characteristics, living habits, physiological factors, and psycholo-
gical factors would be significantly associated with DD, and some of these factors would significantly affect or predict
the levels of DD.

Materials and Methods
Study Design and Participants

To address the prevalence of DD and its correlators in adults with type 2 diabetes living in Beijing, China, we conducted
a cross-sectional study from June 7, 2021, to January 19, 2022.

We calculated sample size with G*Power 3.1.9.7, using the priori power analysis for logistic regression by
Demidenko’s procedure with variance correction and assuming odds ratio (OR)=1.5, null hypothesis (H()=0.5, two
tailed 0=0.05, power level 1-$=0.95, R>=0.6, and normal distributed independent variable. The estimated minimum
sample size was 843. Considering 10% of invalid questionnaires, the minimum of 937 participants were required. Finally,
we recruited 961 adults with type 2 diabetes from the department of endocrinology of three Class A tertiary compre-
hensive hospitals in Beijing, China, by convenience sampling.

The inclusion criteria were diagnosis of type 2 diabetes by endocrinologists according to the World Health
Organization’s 1999 Diagnosis and Classification of Diabetes Mellitus, aged >18 years, clear consciousness, the ability
to understand and communicate in written or spoken Chinese, signed informed consent, and voluntary participation.

Those with severe cognitive impairment or the inability to cooperate, express clearly, or act independently; those with
acute or severe complications, such as those who are in diabetic ketoacidosis, a hypoglycemic state, or on dialysis; those
with serious comorbidities, such as severe or acute cardiac, cerebral, pulmonary, hepatic and renal diseases, severe or
acute infections, tumors, immune system diseases or hematologic diseases; those with clearly diagnosed severe mental
disorders (including schizophrenia, schizoaffective disorder, paranoid psychosis, bipolar affective disorder, mental
disorders due to epilepsy, intellectual disability with mental disorders or long-term use of antipsychotic drugs; and
those missing more than 20% of the items in the questionnaire were excluded.

Data Collection Process
After being approved by the ethics committee, registered in trial registry, and obtained support from medical staffs in the
study sites, we selected individuals meeting the inclusion criteria to ask their participation willingness. First, the
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researcher introduced herself to the potential participants, explained the purpose and significance of the study, and
promised to follow the ethical principles of voluntary, confidentiality, fairness, benefit and harmlessness.

After they voluntarily participate and signed the informed consent form, the participants’ data were collected by face-
to-face on-site paper-based questionnaire survey. For those who can fill in answers by themselves, the researcher clearly
explained the contents and requirements of each part, and then the participants filled the questionnaire by themselves. For
those who cannot complete the written questionnaires due to visual or education limitations, the researcher used unified
guidance to describe the contents, questions and options of all questions and items, and filled out the questionnaire
following the patients’ answers. After checking, if there were any missing or wrong items, the researcher had assisted
participants to complete and modify them.

After investigation, we give 3 medical surgical masks to each participant as gift.

Measurements
According to the DD generation process supposed by the CTBM,? the paper-based questionnaire included the following
scales and questions that were measured in order:

1. We used researcher-designed questions to elicit demographic factors, including sex, age, ethnic group, religion,
permanent residence, marital status, educational level, employment status, occupation, primary payment of
medical expenses, financial satisfaction, and monthly income.

2. We used researcher-designed questions to elicit characteristics of diabetes, including duration, comorbidities,
complications, family history, main treatment spot, treatment regimens, methods, participation in earlier and/or
current intervention programs, and money and time spent on treatment per month.

3. We used the 17-item Chinese Diabetes Distress Scale (C-DDS17), which includes emotional burden, physician
distress, regimen distress, and interpersonal distress, to measure DD.> Scores are rated from “1=not a problem” to
“6=a severe problem”. Scores less than 2.00 indicate “little or no distress”. Scores no less than 2.00 but less than
3.00 are considered “moderate distress”. Scores equal to or more than 3.00 indicate “high distress”. The
Cronbach’s alpha of the scale was 0.90, and the four subdimensions were 0.83, 0.78, 0.80, and 0.83.

4. We used the Summary of Diabetes Self-Care Activities (SDSCA) to evaluate self-management behaviors.' It is
an eight-point Likert scale reflecting the number of days of self-care behaviors over the past seven days, covering
general diet, specific diet, physical activity, blood glucose monitoring, foot care, and medication. We calculated
the score by averaging item responses, where higher scores show more frequent self-care activities. The
Cronbach’s alpha was 0.67.

5. We used the Insomnia Severity Index (ISI) scale, which consists of seven questions scored from zero to four, to
evaluate the participants’ sleeping status.'® We divided the scores for the severity of insomnia into an absence of
insomnia (scored 0-7), subthreshold insomnia (scored 8-14), moderate insomnia (scored 15-21), and severe
insomnia (scored 22-28).!7 The Cronbach’s alpha was 0.89. We assessed smoking and drinking habits with
researcher-designed questions.

6. Physiological factors included participants’ body shapes, blood pressure, blood glucose, lipids, and renal function
indices. We assessed participants’ body shapes by body mass index (BMI = weight [kg]/square of height [m?]),
waist-hip ratio (WHR = waist circumference [cm]/hip circumference [cm]), and waist-height ratio (WHtR = waist
circumference [cm]/height [cm])."® We measured participants’ waist and hip circumferences with the same tape
measure. We took their weight, height, systolic blood pressure (SBP), and diastolic blood pressure (DBP) from
their medical records. We assessed blood glucose by HbAlc, fasting blood glucose (FBG), and 2-hour post-
prandial blood glucose (2hPBG). Serum lipids included serum levels of total cholesterol (TC), triglyceride (TG),
high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C). Renal function
was reflected by serum creatinine (SCr), serum uric acid (SUA), and urinary albumin—creatinine ratio (ACR). We
took these indices from laboratory test reports.

7. We measured participants’ personality by the Chinese version of the Type D Personality Scale-14 (DS-14), which
is a five-point Likert scale with scores ranging from “O=false” to “4=true” and consisting of social inhibition (SI)
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and negative affectivity (NA) subdimensions.'® Participants were categorized as having type D personalities if
their SI and NA scores were not less than 10 points, whereas the SI and NA scores of those with non-type
D personalities were below 10 points. Only one dimension reaching 10 points indicates social inhibition
personality (SI>10, NA<10) or negative affectivity personality (SI<10, NA>10). The Cronbach’s alpha of the
scale, SI, and NA were 0.88, 0.75, and 0.88, respectively.

8. We used the 12-item Chinese version of the Herth Hope Index (HHI) to measure participants’ hope.?° It is a four-
point Likert scale rating from “l1=strongly disagree” to “4=strongly agree”, and it consists of three subscales: the
inner sense of temporality and future (T), inner positive readiness and expectancy (P), and interconnectedness with
self and others (I). Higher scores reflect higher levels of hope. We divided hope into low level (scored 12-23),
medium level (scored 24-35), and high level (scored 36—48). The Cronbach’s alpha of the scale and subscales
were 0.87, 0.63, 0.71, and 0.69, respectively.

9. We used the Chinese version of the Brief Illness Perception Questionnaire (BIPQ) to assess the illness perception
of type 2 diabetes.?' The items cover cognitive and emotional illness representations and are scored from 0 to 10.
The total score is the sum of all item responses. A higher total score indicates a stronger perception of the threat of
illness. The Cronbach’s alpha was 0.54.

10. We employed the Chinese version of the Self-Efficacy for Managing Chronic Disease Six-item Scale (SES6G) to
assess self-efficacy for diabetic management.”? Each item is scored from “l=not confident at all” to “10=abso-
lutely confident”. The higher the mean score, the greater the self-efficacy. The Cronbach’s alpha was 0.92.

11. We assessed the participants’ coping styles with the 20-item Simplified Coping Style Questionnaire (SCSQ).> It is
a four-point Likert scale with scores ranging from “O=never” to “3=always”. We divided the scale into positive
and negative coping styles; a higher mean score means more frequent use of the coping style when encountering
setbacks and difficulties. The Cronbach’s alpha of the scale and the positive and negative coping styles were 0.84,
0.86, and 0.71, respectively.

12. We used the ten-item Social Support Rating Scale (SSRS) to assess the participants’ social support.”* The scale
includes objective support, subjective support, and social support availability. The total score ranges from 12 to 66,
wherein a higher total score represents a greater degree of social support. The Cronbach’s alpha of the scale and
the three dimensions were 0.71, 0.47, 0.61, and 0.43, respectively.

13. We used the Life Event Scale (LES) to assess the psychological effects of major life events within the past three
months.>> The scale contains 48 common life events and two blanks for unlisted events. As the study was
conducted during the post-COVID-19 era, we filled one blank of LES with the “COVID-19 pandemic” to evaluate
its effects as a major life event. All events were characterized as being either positive or negative. We quantified
the total score by multiplying the incident and impact scores. A higher total score indicates a greater psychological
impact.

Statistical Analyses
The data entry and collation was done in Epidata 3.1, and the accuracy was ensured by double-entry check. The
following statistical analyses were conducted in SPSS 26 (IBM, Armonk, NY, USA).

We used mean and standard deviation (mean+SD) and median (interquartile range) (median [IQR]) to represent
continuous variables such as age, income, diabetes duration, money, time, and scale scores; and used frequencies and
proportions to describe categorical variables such as ethnic group, religion, residence, marital status, educational level,
employment status, financial satisfaction, family history, treatment spot, treatment regimens, insomnia severity, person-
ality types, and count variables such as numbers of comorbidities and complications.

With the DD degree (little or no, moderate, and high distress) as a grouping variable, we used the Jonckheere-Terpstra
test with “smallest to large” as hypothesis order and using all pairwise multiple comparisons to evaluate the intergroup
differences in continuous variables and ordinal categorical variables (eg educational level, insomnia severity) between
participants with different DD degrees. To compare the intergroup differences of unordered categorical variables, we

conducted chi-square test when expected frequencies>5, and Fisher’s exact test when expected frequencies<S.
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For multivariate analysis, we performed an ordinal logistic regression analysis taking DD degrees as dependent
variable, all variables with p<0.2 in the univariate analysis and without multicollinearity (tolerance>0.1, variance
inflation factor [VIF]<10) as independent variables; and setting 95% confidence interval, a maximum of 100 iterations,
and a maximum of 5 step sizes.

All tests were two-sided, and p<0.05 was considered to indicate statistical significance.

Results

Population Characteristics

A total of 947 participants completed the survey, with an effective response rate of 98.54%. Demographics are
summarized in Table 1. The average age was 55.67+14.12 years. Approximately half of the sample were male
(n=525, 55.44%), had college/university degrees (n=507, 53.54%), were retired (n=474, 50.05%), and were satisfied
with their financial situations (n=481, 50.79%). Most of the participants were Han (n=908, 95.88%), had no religious
affiliation (n=903, 95.36%), permanently lived in cities (n=822, 86.80%), were married (n=821, 86.70%), and primarily
used basic medical insurance for the payment of diabetes-related medical expenses (n=752, 79.41%). Approximately

Table | Demographics of the Participants Across Degrees of Diabetes Distress

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High Zi? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Age, years 55.67+14.12 55.98+13.92 54.04+14.39 57.55+14.51 -0.483* 0.629
57.00 (44.00, 67.00) 57.00 (45.75, 67.00) 56.00 (42.00, 66.00) 58 (47.25, 68.25)
Sex 0.651° 0.731
Male 525 (55.44) 348 (56.22) 126 (54.78) 51 (52.04)
Female 422 (44.56) 271 (43.78) 104 (45.22) 47 (47.96)
Ethnic group 4552° 0.551
Han 908 (95.88) 594 (95.96) 220 (95.65) 94 (95.92)
Manchu 20 (2.11) 13 (2.10) 5(2.17) 2 (2.04)
Hui 11 (1.16) 8 (1.29) | (0.44) 2 (2.04)
Other ethnics 8 (0.85) 4 (0.65) 4 (1.74) 0
Religion 6.374° 0.326
None 903 (95.36) 588 (95.00) 224 (97.39) 91 (92.86)
Buddhism 24 (2.53) 15 (2.42) 5(2.17) 4 (4.08)
Christian 11 (1.16) 8(1.29) 1 (0.44) 2 (2.04)
Islam 9 (0.95) 8(1.29) 0 (0.00) 1 (1.02)
Permanent residence 1.628° 0.810
City 822 (86.80) 536 (86.59) 201 (87.39) 85 (86.74)
Town 77 (8.13) 49 (7.92) 18 (7.83) 10 (10.20)
Village 48 (5.07) 34 (5.49) 11 (4.78) 3 (3.06)
Marital status 2.879° 0.823
Unmarried 52 (5.49) 34 (5.49) 15 (6.52) 3 (3.06)
Married 821 (86.70) 540 (87.24) 195 (84.78) 86 (87.76)
Divorced 33 (3.48) 21 (3.39) 8 (3.48) 4 (4.08)
Widowed 41 (4.33) 24 (3.88) 12 (5.22) 5(5.10)
Educational level 0.099° 0.921
llliteracy 4 (0.42) 2 (0.32) 1 (0.43) 1 (1.02)
Primary school 24 (2.53) 13 (2.10) 8 (3.48) 3 (3.06)
Secondary school 325 (34.32) 219 (35.38) 71 (30.87) 35 (35.72)
College and university 507 (53.54) 329 (53.15) 124 (53.91) 54 (55.10)
Graduate school 80 (8.45) 51 (8.24) 24 (10.44) 5 (5.10)
No answer 7 (0.74) 5 (0.81) 2 (0.87) 0
(Continued)
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Table | (Continued).

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High ZIp? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Employment status 5.870° 0.798
Freelance 65 (6.86) 40 (6.46) 20 (8.70) 5 (5.10)
Full-time 368 (38.86) 236 (38.13) 97 (42.18) 35 (35.72)
Part-time 3(0.32) 2 (0.32) 1 (0.43) 0
Student 3(0.32) 2 (0.32) 1 (0.43) 0
Unemployed 34 (3.59) 24 (3.88) 7 (3.04) 3 (3.06)
Retired 474 (50.05) 315 (50.89) 104 (45.22) 55 (56.12)
Classification of occupation 14.435° 0.529
No answer or no job 45 (4.75) 32 (5.17) 10 (4.35) 3 (3.06)
Leader 119 (12.57) 79 (12.77) 29 (12.61) 11 (11.22)
Professional and technical personnel 361 (38.12) 233 (37.64) 92 (40.00) 36 (36.74)
Clerical and related personnel 126 (13.31) 84 (13.57) 26 (11.30) 16 (16.33)
Social production and life service 171 (18.06) 98 (15.83) 49 (21.30) 24 (24.49)
personnel
Agriculture, forestry, animal 29 (3.06) 20 (3.23) 7 (3.04) 2 (2.04)
husbandry, and fishery productive
and auxiliary personnel
Manufactural and related personnel 86 (9.08) 66 (10.66) 14 (6.09) 6 (6.12)
Military personnel 8 (0.84) 6 (0.97) 2 (0.87) 0
Other unclassifiable practitioners 2 (0.21) 1 (0.16) | (0.44) 0
Primary payment of medical expenses 5.991° 0.661
Basic medical insurance 752 (79.41) 490 (79.16) 184 (80.00) 78 (79.59)
Commercial insurance 4 (0.42) 3 (0.49) 0 1 (1.02)
Free medical service 97 (10.24) 65 (10.50) 21 (9.13) 11 (11.23)
Self-payment 93 (9.82) 61 (9.85) 24 (10.44) 8 (8.16)
No answer 1 (0.11) 0 1 (0.43) 0
Financial satisfaction -6.512* <0.001**
Very dissatisfied 25 (2.64) 10 (1.61) 7 (3.05) 8 (8.16)
Dissatisfied 124 (13.10) 63 (10.18) 38 (16.52) 23 (23.47)
Uncertain 209 (22.07) 121 (19.55) 59 (25.65) 29 (29.59)
Satisfied 481 (50.79) 341 (55.09) 107 (46.52) 33 (33.67)
Very satisfied 102 (10.77) 80 (12.92) 17 (7.39) 5 (5.10)
No answer 6 (0.63) 4 (0.65) 2 (0.87) 0
Personal monthly income, CNY 10305.99+13,278.34 10,204.54+13,520.90 10,804.04+12,953.48 9770.10£12,586.19 0.053* 0.958
7000.00 (4000.00, 6500.00 (4450.00, 7000.00 (4000.00, 6000.00 (4000.00,
10,000.00) 10,000.00) 10,000.00) 10,000.00)
Family average monthly income, CNY 13296.15£29,314.54 12,866.56+27,482.66 15,153.30+£37,402.53 11,616.15£15,688.40 | —0.425° 0.671
7500.00 (5000.00, 7500.00 (5000.00, 8000.00 (5000.00, 7000.00 (4250.00,
10,000.00) 11,250.00) 10,000.00) 10,000.00)

Notes: *Z for the Jonckheere-Terpstra test, ®* for the chi-square test, or Fisher’s exact test. Data are presented as mean  SD, median (25% quartile, 75% quartile) or n (%),
*#p<0.010.

one-third of the participants worked full-time (n=368, 38.86%) and were professional or technical personnel. The median
(IQR) personal and family average monthly incomes were 7000.00 (4000.00, 10,000.00) CNY and 7500.00 (5000.00,
10,000.00) CNY, respectively.

Prevalence of DD

The mean£SD score of the C-DDS17 was 1.8440.80; the median (IQR) was 1.59 (1.24, 2.24). Emotional burden had the
highest score (median [IQR]: 1.80 [1.20, 2.60]), followed by regimen distress (1.60 [1.20, 2.40]) and physician distress
(1.25 [1.00, 2.00]). Interpersonal distress had the lowest score (1.00 [1.00, 1.67]). As depicted by a percentage of
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severity, the prevalence of DD was 34.64%, 24.29% of the participants had moderate DD (n=230), and 10.35% had high
DD (n=98).

Demographic Differences Between DD Groups

Of the sample, 149 individuals (15.74%) were dissatisfied or very dissatisfied with their financial status. The percentage
was significantly higher in the high DD group (n=31, 31.63%) than in the moderate (n=45, 19.57%) and little or no DD
groups (n=73, 11.79%, Z=—6.512, p<0.001). However, other demographic characteristics were not correlated with the
DD score. Table 1 provides all the relevant results.

Differences in Characteristics of Diabetes and Living Habits Between DD Groups
Table 2 provides the specific details of the characteristics and living habits of type 2 diabetes by the degrees of DD. The
average duration of diabetes was 9.02+8.57 years with a median (IQR) of 6.84 (1.33, 15.00) years, and it was positively
related to the degrees of DD with significant between-group differences (Z=2.600, p=0.009).

Table 2 Characteristics and Living Habits of Type 2 Diabetes by Degree of Diabetes Distress

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High Zi? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Duration of diabetes, years 9.024+8.57 8.6418.66 9.1748.07 10.99+8.97 2.600° 0.009**
6.84 (1.33, 15.00) 5.96 (1.00, 14.95) 7.75 (2.00, 14.43) 10.00 (2.64, 17.11)

Number of comorbidities 0.850" 0.396
<4 727 (76.77) 476 (76.90) 186 (80.87) 65 (66.33)
4-7 201 (21.22) 134 (21.65) 38 (16.52) 29 (29.59)
>7 18 (1.90) 9 (1.45) 52.17) 4 (4.08)
No answer 1 (0.11) 0 | (0.44) 0

Number of complications 4.360" <0.001*#*
<2 819 (86.48) 554 (89.50) 192 (83.48) 73 (74.49)
2-3 110 (11.62) 55 (8.89) 33 (14.35) 22 (22.45)
>3 15 (1.58) 7 (1.13) 5(2.17) 3 (3.06)
No answer 3(0.32) 3 (0.48) 0 0

Number of acute complications 2.453° 0.014*
0 741 (78.25) 499 (80.61) 169 (73.48) 73 (74.49)
| 198 (20.91) 113 (18.26) 61 (26.52) 24 (24.49)
2 5(0.53) 4 (0.65) 0 1(1.02)
No answer 3(0.31) 3 (0.48) 0 0

Number of chronic complications 4.116* <0.001**
0 716 (75.61) 490 (79.16) 164 (71.30) 62 (63.27)
1-2 205 (21.65) 115 (18.58) 60 (26.09) 30 (30.61)
>2 23 (2.43) 11 (1.78) 6 (2.61) 6 (6.12)
No answer 3(0.31) 3(0.48) 0 0

Types of acute complication
Hyperglycemic hyperosmolar syndrome 2 (0.21) 0 1 (0.43) 1 (1.02) 5.012° 0.063
Diabetic ketoacidosis 19 (2.01) 15 (2.42) 3 (1.30) 1(1.02) 1.097° 0.591
Hypoglycemic episode 187 (19.75) 106 (17.12) 57 (24.78) 24 (24.49) 7.557° 0.023*

Types of chronic complication
Diabetic macrovascular disease 21 (2.22) 10 (1.62) 5(2.17) 6 (6.12) 7.872° 0.019*
Diabetic microangiopathy 18 (1.90) 10 (1.62) 3 (1.30) 5(5.10) 4.978° 0.067
Diabetic nephropathy 65 (6.86) 37 (5.98) 18 (7.83) 10 (10.20) 2.743° 0.244
Diabetic neuropathy 101 (10.67) 52 (8.40) 30 (13.04) 19 (19.39) 12.352° 0.003**
Diabetic eye disease 105 (11.09) 52 (8.40) 35(15.22) 18 (18.37) 13.583° 0.001#*
Diabetic foot 10 (1.06) 4 (0.65) 3 (1.30) 3 (3.06) 4.649° 0.062

(Continued)
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Table 2 (Continued).

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High ZI? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Family history 585 (61.77) 384 (62.04) 146 (63.48) 55 (56.12) 1.642° 0.439
Main treatment spot 9.332° 0.152
Outpatient department 273 (28.83) 169 (27.30) 77 (33.48) 27 (27.55)
Inpatient department 52 (5.49) 29 (4.68) 16 (6.96) 7(7.14)
Community healthcare center 61 (6.44) 36 (5.82) 19 (8.26) 6 (6.12)
Home 561 (59.24) 385 (62.20) 118 (51.30) 58 (59.19)
Treatment regimens 12.412° 0.049*
No treatment 26 (2.75) 18 (2.75) 6 (2.61) 3 (3.06)
Lifestyle intervention 79 (8.34) 50 (8.08) 21 (9.13) 8 (8.16)
Medication 168 (17.74) 91 (14.70) 53 (23.04) 24 (24.49)
Lifestyle intervention and medication 674 (71.17) 461 (74.47) 150 (65.22) 63 (64.29)
Treatment methods
Diet intervention 645 (68.11) 448 (72.37) 145 (63.04) 52 (53.06) 18.120° <0.001%#*
Exercise intervention 633 (66.84) 435 (70.27) 141 (61.30) 57 (58.16) 9.804° 0.008**
Oral antidiabetic therapy 788 (83.21) 519 (83.84) 189 (82.17) 80 (81.63) 0.530° 0.786
Insulin injection therapy 288 (30.41) 167 (26.98) 81 (35.22) 40 (40.82) 10.970° 0.004**
Other drug injection therapy 63 (6.65) 41 (6.62) 17 (7.39) 5 (5.10) 0.582° 0.754
Number of oral medicine types 0.1712 0.864
<2 454 (47.94) 297 (47.98) 110 (47.83) 47 (47.96)
2-4 485 (51.21) 318 (51.37) 117 (50.87) 50 (51.02)
>4 8 (0.85) 4 (0.65) 3 (1.30) 1(1.02)
Frequency of oral medicine use per day 0.165* 0.869
<3 488 (51.53) 321 (51.86) 117 (50.87) 50 (51.02)
3-5 444 (46.89) 291 (47.01) 107 (46.52) 46 (46.94)
>5 15 (1.58) 7 (1.13) 6 (2.61) 2 (2.04)
Number of insulin types 3.803% <0.001%#*
0 659 (69.59) 452 (73.02) 149 (64.78) 58 (59.18)
| 206 (21.75) 131 (21.16) 53 (23.04) 22 (22.45)
22 82 (8.66) 36 (5.82) 28 (12.18) 18 (18.37)
Frequency of insulin injections per day 3.789° <0.001**
<2 779 (82.26) 530 (85.62) 178 (77.39) 71 (72.45)
2-3 96 (10.14) 58 (9.37) 25 (10.87) 13 (13.26)
>3 72 (7.60) 31 (5.01) 27 (11.74) 14 (14.29)
Number of other injectable drug kinds -0.104* 0917
0 884 (93.35) 578 (93.38) 213 (92.61) 93 (94.90)
| 63 (6.65) 41 (6.62) 17 (7.39) 5 (5.10)
Frequency of drug injections per day 0.003* 0.997
<l 898 (94.82) 587 (94.83) 218 (94.78) 93 (94.90)
| 46 (4.86) 30 (4.85) 12 (5.22) 4 (4.08)
>| 3 (0.32) 2 (0.32) 0 1(1.02)
Participation in intervention programs 148 (15.63) 105 (16.96) 29 (12.61) 14 (14.29) 2.560° 0.276
Money spent on diabetes treatment, CNY 880.09+1679.16 899.02+1984.20 802.34+866.69 946.55+845.83 3.627° <0.001%*
per month 500.00 (200.00, 450.00 (200.00, 500.00 (250.00, 900.00 (400.00,
1000.00) 1000.00) 1000.00) 1000.00)
Time spent on diabetes treatment, hours 27.90+79.89 26.41+74.53 30.13+87.95 32.06+92.39 2.585* 0.010*
per month 4.00 (2.00, 24.00) 4.00 (2.00, 24.00) 5.00 (2.00, 24.00) 5.00 (3.00, 20.00)
SDSCA 4.00£1.26 4.11£1.23 3.83+1.27 3.73£1.39 -3.661% <0.001%#*
4.09 (3.09, 4.91) 4.18 (3.36, 5.00) 3.82 (2.82, 4.73) 3.82 (2.55, 4.82)
General diet 4.55+2.74 4.77+2.69 4.23+2.69 3.86%3.01 —3411° 0.00 %%
5.50 (2.50, 7.00) 6.00 (3.00, 7.00) 5.00 (2.00, 7.00) 4.75 (0.00, 7.00)
(Continued)
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Table 2 (Continued).

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High ZI? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Specific diet 4.92+1.66 5.04£1.70 4.78+1.52 4.54%1.65 -3.323° 0.001**
5.00 (3.50, 6.50) 5.50 (3.50, 6.50) 4.50 (3.50, 6.50) 4.00 (3.50, 6.00)
Physical activity 4.85+2.25 5.0242.25 4.60£2.20 4.3312.32 —3.744* <0.001**
5.00 (3.50, 7.00) 6.00 (3.50, 7.00) 4.50 (3.00, 7.00) 4.00 (3.00, 7.00)
Blood-glucose monitoring 2.64+2.38 2.69+2.38 2.52+2.42 2.57+2.34 -1.223* 0.221
2.00 (1.00, 4.00) 2.00 (1.00, 4.00) 1.50 (0.50, 4.50) 1.75 (0.50, 4.00)
Foot care 2.1242.54 2.1242.54 2.04+2.50 2.30+2.68 0.214* 0.831
0.50 (0.00, 3.50) 0.50 (0.00, 3.50) 0.50 (0.00, 3.50) 0.50 (0.00, 4.00)
Medication 5.90+2.41 5.95+2.38 5.79+2.48 5.79+2.44 -1.810% 0.070
7.00 (7.00, 7.00) 7.00 (7.00, 7.00) 7.00 (7.00, 7.00) 7.00 (6.00, 7.00)
ISI 6.6816.13 5.40+5.27 8.28+6.25 10.98+7.92 8.807% <0.001**
5.00 (2.00, 10.00) 4.00 (1.00, 8.00) 7.00 (4.00, 12.00) 11.00 (3.00, 17.00)
Severity of insomnia based on ISI 8.201* <0.001**
Absence of insomnia (0-7) 603 (63.67) 445 (71.89) 121 (52.61) 37 (37.76)
Subthreshold insomnia (8—14) 226 (23.87) 127 (20.52) 68 (29.57) 31 (31.63)
Moderate insomnia (15-21) 95 (10.03) 43 (6.95) 33 (14.35) 19 (19.39)
Severe insomnia (22-28) 22 (2.32) 4 (0.64) 7 (3.04) 1 (11.22)
No answer 1 (0.11) 0 1 (0.43) 0
Smoking status 5.337° 0.504
Regularly 167 (17.63) 120 (19.39) 35 (15.22) 12 (12.24)
Occasionally 45 (4.75) 31 (5.01) 10 (4.35) 4 (4.08)
Quitted 142 (15.00) 87 (14.05) 37 (16.08) 18 (18.37)
Never 593 (62.62) 381 (61.55) 148 (64.35) 64 (65.31)
Drinking status 6.386° 0.381
Regularly 84 (8.87) 58 (9.37) 20 (8.70) 6 (6.12)
Occasionally 243 (25.66) 151 (24.40) 68 (29.56) 24 (24.49)
Quitted 104 (10.98) 67 (10.82) 21 (9.13) 16 (16.33)
Never 516 (54.49) 343 (55.41) 121 (52.61) 52 (53.06)

Notes: *Z for the Jonckheere-Terpstra test, ® y* for the chi-square test, or Fisher’s exact test. Data are presented as mean * SD, median (25% quartile, 75% quartile) or
n (%), ¥p<0.050, **p<0.010.

Participants with higher DD tended to have more complications that 25.51% of the participants with high DD (n=25),
16.52% of those with moderate DD (n=38), and 10.02% of those with little or no DD (n=62) had two or more
complications (Z=4.360, p<0.001). Specifically, 25.51% (n=25) and 36.73% (n=36) of the participants with high DD,
26.52% (n=61) and 28.70% (n=66) with moderate DD, and 18.91% (n=117) and 20.36% (n=126) with little or no DD
reported having acute (Z=2.453, p=0.014) and chronic complications (Z=4.116, p<0.001), respectively. Regarding types
of complications, hypoglycemic episodes (y*=7.557, p=0.023), diabetic macrovascular disease (y’=7.872, p=0.019),
diabetic neuropathy (,°=12.352, p=0.003), and diabetic eye disease (y*=13.583, p=0.001) showed a greater proportion
in the groups with higher DD scores.

Treatment regimens were significantly related to the degrees of DD (y*=12.412, p=0.049). The moderate DD group
(n=6, 2.61%) had the lowest percentage of people with no treatment regimen, followed by the little or no DD group
(n=18, 2.75%) and the high DD group (n=3, 3.06%). However, the moderate DD group (n=21, 9.13%) had the highest
percentage of adults treated only by lifestyle interventions, followed by the high DD group (n=8, 8.16%) and the little or
no DD group (n=50, 8.08%). In higher DD groups, more participants were treated only with medication. The percentage
of participants was 14.70% in the little or no DD group (n=91), 23.04% in the middle DD group (n=53), and 24.49% in
the high DD group (n=24). However, more participants in the lower DD groups were simultaneously treated by lifestyle
intervention and medication. Indeed, 74.47% of the participants in the little or no DD group (n=461), 65.22% in the
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middle DD group (n=150), and 64.29% in the high DD group (n=63) received both lifestyle intervention and medication
treatment.

For the specific treatment methods, diet (y*=18.120, p<0.001) and exercise (y’=9.804, p<0.001) were negatively
related to the degree of DD. In contrast, insulin injection therapy was positively related to DD (¥°=10.970, p=0.004).
Specifically, the more types (Z=3.803, p<0.001) and frequencies (Z=3.789, p<0.001) of insulin injections, the higher the
DD scores. In addition, those who spent more money (Z=3.627, p<0.001) and time (Z=2.585, p=0.01) on diabetes tended
to have higher DD.

Regarding self-care behaviors, the Jonckheere-Terpstra test revealed significant negative relationships between DD
and SDSCA total scores (Z=—3.66, p<0.001), general diet scores (Z=—3.41, p=0.001), specific diet scores (Z=—3.32,
p=0.001) and physical activity scores (Z=—3.74, p<0.001). However, participants’ DD was not impacted by the activities
in blood glucose monitoring, foot care, and medication.

We observed a statistically significant difference in ISI across the DD groups (Z=8.81, p<0.001). The high DD group
(11.00 [3.00, 17.00]) scored higher on the ISI than the middle DD (7.00 [4.00, 12.00]) and the little or no DD groups
(4.00 [1.00, 8.00]). Most participants in the little or no DD group (n=445, 71.89%) had no insomnia, while half of the
participants in the middle DD group (n=108, 46.96%) and most of those in the high DD group (n=61, 62.24%)
experienced insomnia.

However, the chi-square test showed that patients’ DD was unrelated to whether they smoked or drank.

Differences in Physiological Factors Between DD Groups

As shown in Table 3, participants with higher DD showed higher levels of glycemia (p<0.001). The HbAlc levels of the
participants with little or no distress, middle distress, and high distress were 7.36%+1.89% (56.99+20.71 mmol/mol),
7.81%%1.79% (61.84+19.52 mmol/mol) and 8.08%=1.90% (64.83+20.78 mmol/mol), respectively. The FBG levels of

Table 3 Physiological Characteristics of the Patients by Degree of Diabetes Distress

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High Ziy P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
BMI, kg/m? 25.62+4.24 25.55+4.28 25.63+3.87 26.01+4.80 1.327% 0.184
25.09 (22.89, 27.68) 24.85 (22.72, 27.60) 25.47 (23.04, 27.71) 25.86 (23.42, 27.75)
WHR 0.93+0.07 0.92+0.07 0.92+0.07 0.94+0.08 1.3717 0.170
0.93 (0.88, 0.98) 0.93 (0.88, 0.98) 0.93 (0.87, 0.97) 0.95 (0.90, 1.00)
WHtR 0.55+0.06 0.55+0.06 0.55+0.06 0.57+0.07 1.587% 0.113
0.55 (0.51, 0.59) 0.54 (0.51, 0.58) 0.54 (0.51, 0.59) 0.56 (0.53, 0.60)
SBP, mmHg 131.38+17.44 131.45+17.01 130.10+17.01 133.98+20.75 -0.226* 0.821
130.00 (120.00, 140.00) | 130.00 (120.00, 140.00) | 128.50 (117.75, 140.00) | 130.50 (120.00, 143.00)
DBP, mmHg 80.85%11.72 80.45%11.35 81.31£11.85 82.27+13.54 1.214* 0.225
80.00 (73.00, 88.00) 80.00 (73.00, 87.00) 80.00 (73.00, 90.00) 82.00 (75.00, 89.00)
HbAlc, % 7.55+1.88 7.36x1.89 7.81£1.79 8.08£1.90 5.651° <0.001**
7.05 (6.30, 8.20) 6.90 (6.20, 7.90) 7.50 (6.53, 8.58) 8.00 (6.73, 9.00)
HbAlc, mmol/mol 59.00+20.60 56.99+20.71 61.84+19.52 64.83+20.78
53.56 (45.36, 66.13) 51.92 (44.27, 62.85) 58.48 (47.82, 70.22) 63.94 (50.00, 74.87)
FBG, mmol/L 8.11+2.68 7.83+2.45 8.54+2.83 8.74+3.35 3.875% <0.001**
7.50 (6.41, 8.90) 7.26 (6.30, 8.50) 7.80 (6.58, 9.62) 7.75 (6.50, 10.00)
2hPBG, mmol/L 11.17+4.62 10.81+4.35 11.25+4.03 13.18+6.58 4.327% <0.00 |+
10.00 (8.10, 13.00) 9.63 (8.00, 12.31) 10.30 (8.50, 13.00) 11.59 (9.80, 14.90)
TC, mmol/L 4.54+1.24 4.48+1.09 4.62%1.59 4.75%1.22 1.277% 0.202
4.45 (3.71, 5.20) 4.39 (3.72, 5.13) 4.57 (3.54, 5.24) 4.59 (3.84, 5.83)
(Continued)
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Table 3 (Continued).

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High Zi? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
TG, mmol/L 1.97£2.92 1.91£2.32 221+4.47 1.80£1.26 -0.695* 0.487
1.42 (0.98, 2.25) 1.45 (1.03, 2.25) 1.37 (0.90, 2.17) 1.54 (0.97, 2.37)
HDL-C, mmol/L 1.16£0.31 1.16£0.31 1.18+0.34 1.17£0.28 0.770° 0.442
1.10 (0.95, 1.32) 1.10 (0.96, 1.31) 1.10 (0.94, 1.39) 1.13 (0.97, 1.33)
LDL-C, mmol/L 2.66+0.91 2.64+0.88 2.63+0.96 2.89+0.95 1.002* 0316
2.63 (1.97, 3.27) 2.63 (1.98, 3.22) 2.58 (1.92, 3.33) 2.92 (2.07, 3.59)
SCr, umol/L 72.57+27.97 72.47+21.73 70.54+17.87 77.94+61.94 —1.652* 0.099
70.00 (58.40, 81.80) 71.00 (59.00, 83.00) 68.00 (58.00, 79.00) 67.00 (56.00, 79.25)
SUA, pmol/L 342.90+90.19 347.07+84.05 332.21+95.82 341.11£112.48 —1.585% 0.113
334.00 (282.00, 397.00) | 342.00 (292.00, 396.50) | 324.50 (268.00, 383.08) | 343.00 (265.00, 426.00)
ACR, mg/g 61.32+304.08 50.27+300.85 82.06+305.62 83.28+323.24 0.044° 0.965
10.00 (5.00, 29.76) 9.75 (5.00, 28.00) 10.10 (5.00, 38.00) 10.69 (3.00, 35.00)

Notes: *Z for the Jonckheere-Terpstra test, ®* for the chi-square test, or Fisher’s exact test. Data are presented as mean % SD, median (25% quartile, 75% quartile) or n (%),
sk,
$<0.010.

the three groups were 7.83+2.45 mmol/L, 8.5442.83 mmol/L, and 8.74+3.35 mmol/L, respectively. The PBG levels were
10.81+4.35 mmol/L, 11.25+4.03 mmol/L and 13.18+6.58 mmol/L, respectively. However, the participants did not show
statistically significant differences in other physiological factors.

Differences in Psychosocial Factors Between DD Groups

Table 4 presents the associations between psychosocial factors and DD. Type D personality was significantly related to
higher DD, whereas non-type D personality was related to lower DD (*=106.65, p<0.001). More than half of the
participants in the high DD group had type D personality (n=51, 52.04%), while approximately one-third of the
participants in the moderate DD group (n=82, 35.65%) and less than one-fifth of the participants in the little or no

Table 4 Psychosocial Characteristics of the Patients by Degree of Diabetes Distress

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High lez P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
Personality classification based on DS-14 106.650° <0.00**
Type D personality 241 (25.45) 108 (17.45) 82 (35.65) 51 (52.04)
Social inhibition personality 134 (14.15) 98 (15.83) 30 (13.04) 16 (16.33)
Negative affectivity personality 120 (12.67) 59 (9.53) 45 (19.57) 6 (6.12)
Non-type D personality 452 (47.73) 354 (57.19) 73 (31.74) 25 (25.51)
DS-14 score
SI 8.70+5.21 7.79+4.71 10.15+5.46 11.05+6.07 6.894° <0.00**
8.00 (5.00, 12.00) 8.00 (4.00, 11.00) 9.00 (6.00, 13.00) 10.50 (6.75, 14.25)
NA 8.31+6.48 6.56+5.53 10.92+6.44 13.22+7.54 11.377% <0.001%#*
7.00 (3.00, 12.00) 6.00 (2.00, 10.00) 10.00 (7.00, 15.00) 13.50 (8.00, 20.00)
Levels of hope based on HHI -6.471% <0.00**
Low 33 (3.48) 16 (2.59) 7 (3.04) 10 (10.20)
Medium 294 (31.05) 157 (25.36) 88 (38.26) 49 (50.00)
High 620 (65.47) 446 (72.05) 135 (58.70) 39 (39.80)
(Continued)
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Table 4 (Continued).

Factors Degree of Diabetes Distress Standardized Test
Statistic
Total Sample Little or No Moderate High ZI? P (2-Sided)
(n=947) (n=619, 65.36%) (n=230, 24.29%) (n=98, 10.35%)
HHI score 37.71£7.03 38.71+6.77 36.81+6.52 33.49+7.93 —6.777° <0.00 I**
38.00 (34.00, 43.00) | 39.00 (35.00, 44.00) | 36.50 (33.00, 42.00) | 34.00 (27.75, 40.00)
T 12.24+2.64 12.59+2.56 11.87+2.48 10.84+2.92 —6.230° <0.001**
12.00 (11.00, 14.00) | 13.00 (11.00, 15.00) | 12.00 (10.00, 14.00) 11.00 (9.00, 13.00)
P 12.41+2.74 12.65+2.70 12.21+2.56 11.34£3.12 —4.375° <0.00|**
13.00 (11.00, 15.00) | 13.00 (11.00, 15.00) | 12.00 (11.00, 14.00) 12.00 (9.00, 14.00)
| 13.07+2.47 13.47+2.31 12.73+2.37 11.32+2.86 -7.327° <0.00 1%
13.00 (12.00, 15.00) | 14.00 (12.00, 16.00) | 13.00 (11.00, 15.00) 11.00 (9.00, 13.25)
BIPQ 37.51+10.24 34.10£9.50 42.8317.17 46.58+10.16 14.642° <0.001**
38.00 (30.00, 45.00) | 34.00 (27.00, 41.00) | 43.00 (38.75, 48.00) | 46.50 (40.00, 54.00)
Cognitive representation 26.03+8.20 23.53+7.89 29.56+6.05 33.58+6.78 13.472° <0.001**
27.00 (21.00, 32.00) | 24.00 (18.00, 30.00) | 29.00 (26.00, 33.25) | 33.50 (29.00, 39.00)
Emotional representation 11.48+4.47 10.57+4.29 13.27+3.80 13.00+5.29 8.794* <0.00|**
11.00 (9.00, 15.00) 10.00 (8.00, 13.00) 13.00 (10.00, 16.00) 14.00 (9.00, 18.00)
SES6G 7.20£1.97 7.65+1.84 6.73+1.68 5.39£2.09 —10.452* <0.00 I**
7.17 (5.83, 8.67) 8.00 (6.17, 9.33) 6.67 (5.50, 8.00) 5.50 (3.96, 6.71)
Symptom management self-efficacy 7.11£2.16 7.61£1.97 6.64£1.92 5.06+2.39 —-10.243* <0.00**
7.25 (5.50, 9.00) 8.00 (6.00, 9.50) 6.50 (5.00, 8.00) 5.25 (3.69, 6.75)
Disease management self-efficacy 7.37+2.09 7.75+2.03 6.91+1.80 6.05+2.36 -8.387° <0.00|**
7.50 (6.00, 9.00) 8.00 (6.50, 10.00) 7.00 (5.50, 8.00) 6.00 (4.88, 8.00)
SCsSQ
Positive coping styles 2.03+0.62 2.08+0.62 2.0240.55 1.77+0.65 —4.106* <0.00 | **
2.08 (1.67, 2.50) 2.17 (1.67, 2.58) 2.00 (1.67, 2.42) 1.83 (1.42, 2.25)
Negative coping styles 1.29+0.60 1.2610.60 1.3240.56 1.41+0.62 2.627° 0.009**
1.25 (0.88, 1.63) 1.25 (0.75, 1.63) 1.25 (0.88, 1.63) 1.50 (1.09, 1.75)
SSRS 37.88+7.89 38.66x7.75 37.00+7.59 35.01+8.60 —4.008° <0.00|**
38.00 (33.00, 43.00) | 39.00 (34.00, 44.00) | 37.00 (33.00, 42.00) | 36.00 (28.00, 41.25)
Objective support 8.75+3.16 8.87+3.10 8.65+3.16 8.18+3.52 —-1.941* 0.052
8.00 (7.00, 11.00) 9.00 (7.00, 11.00) 8.00 (7.00, 11.00) 8.00 (5.75, 10.00)
Subjective support 22.05+4.95 22.65+4.90 21.18+4.76 20.27+5.02 —5.060° <0.00 | **
22.00 (19.00, 26.00) | 23.00 (19.00, 26.00) | 22.00 (17.75, 25.00) | 21.00 (17.00, 24.00)
Social support availability 7.08+1.97 7.13+1.95 7.17£1.92 6.56+2.12 -1.252* 0.211
7.00 (6.00, 8.00) 7.00 (6.00, 8.00) 7.00 (6.00, 8.00) 6.50 (5.00, 8.00)
LES 1.57+10.19 1.00+4.21 2.57+17.67 2.89+12.55 4.523° <0.00|**
0 0 0 0.00 (0.00, 3.25)
Participants affected by life events 175 (18.48) 90 (14.54) 56 (24.35) 29 (29.59) 19.669° <0.00 | **

Notes: °Z for the Jonckheere-Terpstra test, by? for the chi-square test, or Fisher’s exact test. Data are presented as mean * SD, median (25% quartile, 75% quartile) or n (%),

#p<0.010.

DD group (n=108, 17.45%) had type D personality. We saw an opposite pattern in those who had non-type D personality,
with 25.51% (n=25), 31.74% (n=73), and 57.19% (n=354) of the participants in those three groups having non-type

D personality, respectively. In addition, the study found negative affectivity personality primarily in the moderate group

(n=45, 19.57%), while the social inhibition personality accounted for the smallest percentage in the same group (n=30,
13.04%). In terms of scoring, participants with higher DD had higher social inhibition (Z=6.894, p<0.001) and negative
affectivity scores (Z=11.377, p<0.001).

The Jonckheere-Terpstra test revealed statistically significant differences across the three DD groups studied in HHI
(Z=6.78, p<0.001), with the participants who had little or no DD scoring the highest (38.7146.77), followed by those
who had middle DD (36.81+6.52) and high DD (33.49+7.93), as well as in SES6G (Z= —10.45, p<0.001), with the little
or no DD group (7.65+1.84) scoring higher than the middle (6.73+£1.68) and high DD groups (5.39+2.09). The same was
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true for the SSRS (Z=—4.01, p<0.001), where the participants with little or no DD (38.66+7.75) scored higher than the
participants with middle DD (37.00+7.59) and high DD (35.0148.60). The BIPQ scores showed the opposite pattern
(Z=14.64, p<0.001), with the high DD group (46.58+10.16) scoring higher than the middle DD group (42.83+7.17) and
the little or no DD group (34.10£9.50).

Participants with less DD often used positive coping styles (Z=—4.11, p<0.001), whereas those with higher DD often
used negative coping styles (Z=2.63, p<0.001). The average scores of positive coping styles of the little or no DD, middle
DD, and high DD groups were 2.08+0.62, 2.02+0.55 and 1.77+0.65, respectively, while the average scores of negative
coping styles of the three groups were 1.26+0.60, 1.32+0.56 and 1.41+0.62, respectively.

We also found statistically significant positive relationships between DD and LES, with the little or no DD group
(1.00+4.21) scoring lower than the middle DD (2.57+17.67) and high DD groups (2.89+12.55).

Multivariable Logistic Regression Analysis
There was no multicollinearity among independent variables contained in ordinal logistic regression analysis that all
values of tolerance >0.1 and VIF<10.

Ordinal logistic regression model showed that hypoglycemic episode (f=—1.118, p=0.019, “have hypoglycemic” as
reference group) and BIPQ score (5=0.090, p<0.001) were significant positive correlators for diabetes distress, while diet
intervention ($=0.803, p=0.022, “have diet intervention” as reference group), money spent on diabetes treatment (f<-
0.001, p=0.035), and SES score (f=—0.257, p<0.001) were significant negative correlators. However, the effect of money

spent on diabetes treatment on diabetes distress was very little (Table 5).

Table 5 Multivariate Analysis of Influence Factors of Degree of Diabetes Distress

Factors pf value Std. Error Wald Chi- P value 95% CI of § value
Square value
Lower Upper
Bound Bound
Threshold | Degree of diabetes distress
Little or no —3.866 3.879 0.994 0.319 —11.469 3.736
Moderate —1.598 3.874 0.170 0.680 -9.192 5.995
Location Financial satisfaction
Very dissatisfied 1.068 0.729 2.148 0.143 —0.360 2.497
Dissatisfied 0.545 0.450 1.466 0.226 —0.337 1.427
Uncertain 0.077 0418 0.034 0.853 —0.741 0.896
Satisfied —0.419 0.398 1.107 0.293 —=1.199 0.362
Very satisfied 0.000
Duration of diabetes 0.003 0.016 0.045 0.831 —0.028 0.035
Number of complications —0.679 0.376 3.268 0.071 —1.416 0.057
Hyperglycemic hyperosmolar syndrome
Not have —2.384 1.732 1.895 0.169 —5.778 1.011
Have 0.000
Hypoglycemic episode
Not have —1.118 0.478 5.467 0.019* —2.056 —0.181
Have 0.000
Diabetic macrovascular disease
Not have —1.478 0.973 2.307 0.129 —3.385 0.429
Have 0.000
Diabetic microangiopathy
Not have —-0.279 1.042 0.072 0.789 —2.320 1.762
Have 0.000
(Continued)
124 https: Patient Preference and Adherence 2024:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Zhang et al

Table 5 (Continued).

Factors p value Std. Error Wald Chi- P value 95% CI of f value
Square value
Lower Upper
Bound Bound
Diabetic neuropathy
Not have —0.937 0.585 2.560 0.110 —2.084 0.211
Have 0.000
Diabetic eye disease
Not have —0.983 0.547 3.229 0.072 —2.054 0.089
Have 0.000
Location Diabetic foot
Not have -1.318 1.264 1.087 0.297 -3.796 1.160
Have 0.000
Main treatment spot
Outpatient department 0.279 0.247 1.272 0.259 —0.206 0.763
Inpatient department —0.024 0.499 0.002 0.962 —1.001 0.954
Community healthcare center 0.640 0.441 2.103 0.147 —0.225 1.505
Home
Treatment
No treatment —0.802 0.922 0.756 0.384 -2.610 1.006
Lifestyle intervention 0.203 0.393 0.266 0.606 —0.568 0.973
Medication —0.571 0.509 1.261 0.262 —1.568 0.426
Lifestyle intervention and medication 0.000
Diet intervention
Not have 0.803 0.352 5.210 0.022* 0.113 1.492
Have 0.000
Exercise intervention
Not have 0.054 0.342 0.025 0.875 —0.617 0.725
Have 0.000
Insulin injection therapy
Not have 0.284 0.426 0.443 0.506 —0.552 1.120
Have
Frequency of insulin injections per day 0.179 0.140 1.623 0.203 —0.096 0.454
Money spent on diabetes treatment <-0.001 <0.001 4.470 0.035* <-0.001 <-0.001
Time spent on diabetes treatment —0.001 0.001 0.163 0.686 —0.003 0.002
SDSCA score —0.089 0.102 0.763 0.382 —0.290 0.111
ISI score 0.026 0.020 1.818 0.178 —0.012 0.065
BMI 0.008 0.051 0.022 0.882 —0.092 0.107
WHR 1.150 2.172 0.280 0.597 -3.107 5.407
WHtR —-1.753 3.906 0.201 0.654 —9.409 5.903
HbAlc 0.057 0.076 0.569 0.450 —0.092 0.206
FBG 0.021 0.054 0.150 0.699 —0.084 0.126
PBG 0.041 0.029 1.935 0.164 -0.017 0.098
SCr 0.004 0.004 0.971 0.324 —0.004 0.011
SUA 0.000 0.001 0.093 0.760 —0.003 0.002
Personality type
Type D personality —0.414 0.506 0.671 0413 —1.405 0.577
Negative affectivity personality 0.544 0431 1.591 0.207 —0.301 1.389
Social inhibition personality —0.509 0.430 1.401 0.237 —1.353 0.334
Non-type D personality
(Continued)
Patient Preference and Adherence 2024:18 https: 125

Dove!


https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Table 5 (Continued).

Factors p value Std. Error Wald Chi- P value 95% CI of f value
Square value
Lower Upper
Bound Bound
DS-14 score
Sl score 0.060 0.036 2.752 0.097 —0.011 0.132
NA score 0.030 0.030 0.975 0.323 —0.029 0.089
HHI score —0.019 0.022 0.781 0.377 —0.062 0.023
BIPQ score 0.090 0.015 37.263 <0.00 | ** 0.061 0.119
SES6G score —0.257 0.068 14.292 <0.00 | ** —0.391 —0.124
SCSQ score
Positive coping styles score 0.291 0.263 1.231 0.267 —0.223 0.806
Negative coping styles score —0.137 0.202 0.459 0.498 —0.532 0.259
SSRS score 0.002 0.016 0.021 0.885 —0.029 0.033
LES score 0.006 0.007 0.719 0.397 —0.008 0.021

Notes: *p<0.050, **p<0.010.

Discussion

In this sample, the median (IQR) of the C-DDS17 was 1.59 (1.24, 2.24), which was at the level of little distress, and was
similar to that of 706 patients with type 2 diabetes in primary and specialized hospitals in the UK (1.50 [1.20, 2.20]).%¢
The prevalence of DD was 34.64%, similar to the cross-sectional study of 600 patients with type 2 diabetes in general
hospitals in Shandong province, which may be related to the similar distribution of age, BMI, and smoking status in the
two studies.”” However, it was significantly lower than the average prevalence of diabetes distress in China (50.00%
[95% CI: 39.00-60.00%]).” This difference may be related to different distributions of related factors in different sample
sizes and age groups that studies with a small sample size or specifically targeting patients of a specific age group usually
show a higher prevalence of diabetes distress.’

Participants with higher DD were generally less satisfied with their financial status, partly because those with lower
income were less able to maintain appropriate glycemic control strategies and manage the stress caused by diabetes.?®
Therefore, we need to develop cost-effective diabetes management, supportive interventions, and financial incentives to
improve diabetes care. Other demographic characteristics were not correlated with the DD scores in this study. In
contrast, several studies have shown that age, sex, ethnicity, marital status, and educational level are related to DD.!%-%
The differences may be due to the interactions among these factors and their indirect relationships with DD.’

Higher degrees of DD were also related to a longer duration of diabetes, more acute and chronic complications,
poorer lifestyle intervention, fewer self-care activities, more types and frequencies of insulin injections, and more money
and time spent on treatment (p<0.010). More participants in the higher-degree DD groups had hypoglycemic episodes,
diabetic macrovascular disease, neuropathy, eye disease, worse glycemic control, and more severe insomnia problems
(»<0.050). The effect of hypoglycemic episodes, diet intervention, and money on DD maintained significantly in
multivariable analysis. These results are consistent with those of previous studies.”*>° According to one study,
a longer duration of diabetes was associated with poorer adherence to management regimens, worse glycemic control,
and more severe complications.®’ Those individuals often experienced more physical, emotional, social, and financial
burdens, leading to a remarkable increase in DD.”** Although continuing self-care activities were beneficial for
decreasing DD, intense management regimens, especially those in which insulin injections required more money and
time, often caused more distress.**** However, smoking and drinking status, body shape, blood pressure, serum lipids,
and renal function were unrelated to DD, possibly due to the indirect relationships between DD and these indices.

We also found that people with type D personality were more likely to experience higher DD, and the percentages of
social inhibition personality and negative affectivity personality were the highest in the middle DD group (p<0.001). The

reason was that type D personality was characterized by a high level of social inhibition (SI) and negative affectivity

126 https: Patient Preference and Adherence 2024:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al

(NA). People with a high level of SI found it more difficult to release pressure through interactions with others; people
with a high level of NA were more likely to have negative emotions such as worry, anger, depression, and despair.®> The
interaction of the two traits resulted in impaired self-efficacy and self-management behaviors, which then resulted in
higher diabetes distress.'**

In addition, negative perceptions of their illness and negative coping styles were positively correlated with DD. In
contrast, hope, self-efficacy, positive coping styles, and social support were inversely related to DD (p<0.001). In ordinal
logistic regression analysis, illness perception and self-efficacy still showed a significant effect on DD. The results
conformed to the theoretical hypothesis of the study. Namely, illness perceptions constituted patients’ primary cognitive
appraisal. Then, illness perceptions and self-efficacy served as secondary cognitive appraisal, helping patients to assess
their ability and resources to deal with stressors. This forms the basis for patients to choose different coping styles.
People who perceived less threat of type 2 diabetes and higher self-efficacy were more likely to choose positive coping
styles. Those people performed significantly better than those who adopted negative coping styles in adaptive tasks
including controlling blood glucose, improving lifestyle, re-establishing positive perception and self-efficacy, seeking
efficient social support, and cultivating hope. Good adaptation resulted in the positive outcome of little or no diabetes
distress. On the contrary, people who perceived a greater threat of type 2 diabetes and had lower self-efficacy in
managing type 2 diabetes usually believed that their ability and existing resources were not enough to cope with
stressors, so they had negative emotional reactions, tend to choose negative coping styles, and then perform poorly in
adaptive tasks, which lead to moderate or high diabetes distress.

Thus, within the context of an intervention, particular attention should be given to those with type D personality.
Culturally tailored diabetes interventions that enhance positive perceptions, hope, self-efficacy, positive coping styles,
and social support can buffer DD.

In addition, this study found that major life events had an adverse psychological impact on the participants, and the
effect was positively related to DD (p<0.010). According to the comprehensive task-based model, life events add
additional stress to patients and then affect their psychosocial adaptation to type 2 diabetes.®

This study has several strengths. The sample size was considerable, and the participants were recruited from different
hospitals, thus representative of the general population with type 2 diabetes in China. The study used reliable tools to
assess DD and psychological variables, and extracted physiological factors from medical records, so the results were
relatively accurate.

However, the study also has some limitations that could be investigated further. Given the convenience sampling
approach and social desirability bias related to the disease, study settings, and social-psychological issues, we must be
cautious about generalizing our findings. Due to the cross-sectional design, we cannot infer causality. Future longitudinal
studies and complex statistical analysis are needed to clarify the causality of the variates.

As for assessment tools, more intelligent, comprehensive, and reliable measures such as “Information and
Communication Technologies-based type 2 diabetes management system” and “vocal biomarkers for mental health
monitoring” can be used to measure physiological and psychological factors continuously and repeatedly, and greatly
improve the measurement accuracy and convenience, and reduce the burden for patients and researchers.

Furthermore, although one-third of the participants with type 2 diabetes had moderate or high DD, DD is not assessed
nor managed in most clinical care programs.**® Future studies might promote the routine evaluation and intervention of
DD in clinical practice.

Conclusion

In summary, we revealed meaningful links between DD and the financial, physical, and psychological status of
individuals with type 2 diabetes. More specifically, those who had less satisfaction with their financial status, a longer
duration of diabetes, more acute and chronic complications, poorer lifestyle intervention, fewer self-care activities, and
more types and frequencies of insulin injections, and those who spent more money and time treating their diabetes were
more likely to experience DD. Having type D personality, negative perception of their illness, and negative coping styles
were related to high DD. In contrast, the study showed that hope, self-efficacy, positive coping styles, and social support
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can reduce DD potentially. These findings may help identify and prevent DD in people with type 2 diabetes. Further
large-scale longitudinal studies are needed to extend these results and generate more effective interventions.
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