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Abstract \
/Background: To promote the treatment effects and self-management behaviors of the patients with type 2 dia-

betes mellitus (T2DM) during the COVID-19 pandemic, this study empirically investigated the relationship
among family support (FMS), mental resilience (MR) and diabetic distress (DD) in patients with T2DM.
Method: Overall, 256 patients with T2DM from the Department of Endocrinology, Jinhua People’s Hospital,
ZheJiang, China were selected and measured for their perceptions of FMS, MR and DD from 2019-2020. Based
on the measurements, the difference and correlation matrix under different background variables were studied
by one-way variance and correlation analysis. A structural equation was used to analyze the causal path among
the measurements.

Results: Patients that differ in marital status, annual family income, medical insurance level, number of compli-
cations, and with/without insulin injection therapy were significantly different in their perception of FMS, MR
and DD. FMS and MR had a significant negative correlation with DD. FMS used MR as an intermediary varia-
ble that affected DD.

Conclusion: Diabetes education, improved medical insurance levels, and targeted psychological consultation
for patients could effectively improve their MR and alleviate DD.

Qywords: Type 2 diabetes mellitus; Diabetic distress; Family support; Mental resilience /

Introduction

Diabetes is a chronic disease that requires long-
term treatment and strict self-management to
control blood sugar and complications. This dis-
ease could cause serious mental burdens on pa-
tients with type 2 diabetes mellitus (T2DM) (1).
According to the International Diabetes Federa-
tion, the number of diagnosed diabetes patients
may rise to 693 million in 2045 (2). If the pa-
tients’ distressed state were not addressed, the

treatment effect of the patients would be lowered
3).

During the COVID-19 pandemic, we observed a
significant increase in the number of patients
with T2DM who suffered diabetic distress (DD)
in the Endocrinology Department, Jinhua Peo-
ple’s Hospital (an A-grade hospital in eastern
China). These DD are affected by family support
(FMS) and mental resilience (MR) (4).
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If the impacts of FMS and MR on DD could be
understood, the corresponding psychological in-
terventions could be implemented, thereby im-
proving the treatment effects. To empirically
study the relationship among FMS, MR and DD,
we selected 256 patients with T2DM as the sam-
ples.

Literature Review

DD has several negative effects on patients’
treatment compliance and self-management be-
havior (5). The related studies could be catego-
rized into three streams.

The first stream focused on the influencing fac-
tors of DD. For example, the younger patients
had high degrees of DD than older people (6). A
long diabetes course could increase the complica-
tions, thereby aggravating the patient’s DD (7). A
significantly positive correlation existed between
the patient’s body mass index and DD (8). A high
glycated hemoglobin level indicated high DD.
This indicator had a significantly positive correla-
tion with regimen-related distress (9, 10). Patients
who used intensive insulin therapy had high de-
grees of DD (11). High sleep quality, physical
exercise, diabetes education and diet control
could alleviate the patients’ DD (12-14).

The second stream focused on the impact of so-
cial support on the patients’ DD. For example, a
correlation existed between FMS and psychologi-
cal results (e.g., the medical attitudes, hopes and
needs) (15). The perception of FMS was positive-
ly correlated with the life quality and psychologi-
cal status of patients (16,17). Supports from fami-
ly members and peers could effectively reduce
the patient’s DD (18).

The third stream focused on the impacts of men-
tal health and behavioral control on the patients’
DD. For example, good self-psychological ad-
justment could significantly reduce DD (19).
When the patient’s self-efficacy level was high,
the degree of DD was low (20). MR had a posi-
tive impact on alleviating the patients” DD (21,
22). Patients with low MR might have high levels
of DD and poor blood sugar control (23).

The patients’ MR and FMS are closely related to
their DD. However, no complete framework ex-
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ists to study the relationship among them. We
aimed to examine the above issues and focused
on the influencing mechanism and paths of rela-
tionship among FMS, MR and DD.

Methods

Data Source and Description

Overall, 312 patients with T2DM were selected
from the department of endocrinology of the
Jinhua People’s hospital in eastern China during
the COVID-19 (from Jan 2019 to Dec 2020).
The patients were fully informed of the purpose
of the survey. We excluded the patients with can-
cer and mental illness. Finally, we had 256 sam-
ples, with an effective rate of 82.05%. The age of
the samples ranged from 25 to 78 years old. To-
tally, 109 were male and 147 were female (Table

1.

Research Methods

We first measured the FMS, MR and DD of the
patients using the PSSS, CD-RISC and DDS17
scales. Secondly, ANOVA was used to calculate
the in-group differences under different back-
ground variables. Thirdly, the Pearson correlation
analysis was used to analyze the correlation
among the FMS, MR and DD. Finally, the struc-
tural equation model was used to detect the caus-
al path among them.

We selected the dimension of FMS in the PSSS
scale developed by Zimmet et al. (2001) to meas-
ure the patient’s perception of FMS (24). There
are four items in this dimension, and a seven-
point Likert scale was used (1 for “strongly disa-
gree” and 7 for “strongly agree”). The total score
was higher than 16, which denoted that the pa-
tient received an acceptable level of FMS. The
Cronbach’s o was 0.885, the KMO was 0.828,
and the Bartlett test result was y* = 572.765, df =
0, p = 0.000 < 0.05, indicating that the scale had
good reliability and validity. The total FMS score
of the samples in this study was 20.78 £ 5.17,
among which the scores of items 1, 2, 3, and 4
were 522 * 1.270, 5.57 £ 1.152, 5.17 £ 1.342,
and 5.59 £ 1.148, respectively. Table 2 shows the
statistical description of the FMS.
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Table 1: Description of the statistical characteristics of the sample

Variable Group Samples Variable Group Samples
Gender Female 147 Annual income <3000 68
Male 109 ($/year) 3000~5000 123
Age(yr) > 60 163 5000~10000 46
<=60 93 >10000 19
Diabetes <5 34 Insulin Injec- Yes 145
duration tion
(y1) >5 222 Oral- Yes 234
hypoglycemic
Education Illiteracy 12 Glycemic con- Good 71
level Primary or Middle 103 trol status Average 161
School
Senior High 95 bad 24
School
Bachelor or above 46 Diabetic com- 0~1 159
Marital sta- Married 154 plications 2~3 76
tus Separated 17 4~5 21
Unmarried 23 Medical insut- High 23
Widowed 18 ance level Middle 179
Divorced 44 Low 54
Table 2: Statistical description of FMS measurement of the patients (avgtstd)
Item  Sample Gender Education Level
n Male Female Illiteracy ~ Primary & Senior Bachelor
Middle High or above
School School
7 256 109 147 12 103 95 46
FMS 20.8%15.17 2194511 20.0+4.86 18.3%5.08 20.6x4.80 20.9£5.02 21.4%5.05
Item Marital Status Diabetes duration (year)
Married  Separated Unmarried Widowed Divorced <5 >5
n 154 17 23 18 44 34 222
FMS 2261501 15.6£4.75 189+4.94 18.2+14.94 18.5%14.84 2191497 20.6%£4.89
Item Annual income Medical Insurance Level
<3k 3k~5k 5k~10k >10k High Middle Low
n 68 123 46 19 23 179 54
FMS 18.945.14 20.7£491 222%+5.06 2494502 239+1492 21.2+4.80 18.2+4.82
Item Glycemic control status Diabetic complications
Good Average bad 0~1 2~3 4~5
n 71 161 24 159 76 21

FMS  22.6%5.15 20.3+4.87 18.4£5.06 21.7£4.97 19.8+4.99 17.2+5.14

We selected the CD-RISC scale developed by
(25) to measure the patient’s MR. The scale con-
sisted of 25 items in three dimensions, namely,
tenacity (TEN), self-improvement(SI) and opti-

1650

mism (OPT). A five-point Likert scale was used
(0 for “never” and 4 for “almost always”). A high
score indicated a strong MR. The Cronbach’s
awas 0.902, the KMO was 0.915. The Bartlett
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test result was y* = 3572.765, df = 270, P = 0.000
< 0.05, indicating that the scale had good reliabil-
ity and validity. The total score of MR was 63.87
1+ 13.974. The scores for tenacity, strength and
optimism were 31.42 + 2.130, 22.16 £ 3.748, and

11.14 £ 3.122, respectively. Table 3 shows the
statistical description of the samples’ MR. The
average MR score of the samples was larger than
2.5 and less than 3, indicating that the MR of the
patients was above average.

Table 3: Statistical description of MR evaluation of the patients (avgtstd)

Item Sample Gender Education Level
n Male Female Illiteracy Primary & Senior Bachelor
Middle High or above
School School
n 256 109 147 12 103 95 46
MR 63.9113.97 63.2 64.4 61.0 62.6 £13.61 64.3 66.6£13.7
+13.77 +13.89 +13.80 +13.88
TEN 31.4 %213 311 31.6 £1.83 30.8 309 £1.71 31.3 33.0 £1.86
+1.96 +2.08 +1.88
SI 22.2 375 21.9 22.4 £3.71 20.8 21.2 £3.65 22.2 24.6 £3.29
+3.04 +3.35 +3.48
OPT 11.1 £3.12 11.1 11.2 £2.86 10.3 11.0 £3.05 11.2 11.6 £2.66
+2.81 +2.80 +3.00
Item Marital Status Diabetes duration (yr)
Married Separated Unmarried Widowed Divorced <5 >5
n 154 17 23 18 44 34 222
MR 65.3 57.3 62.1 61.8 63.2 68.3 £13.61 63.2
+13.60 +13.58 +13.47 +13.63 +13.50 +13.65
TEN 32.1 £1.70 29.8 30.3 £1.76 31.5 30.2 33.1+1.85 31.2 %211
+1.67 +1.84 +1.90
SI 23.1 £3.35 19.7 20.2 £3.73 20.2 21.6 23.1£3.40 22.0%3.34
+3.74 +3.45 +3.74
OPT 11.8 £3.03 9.1 £2.89 10.3 £2.69 10.6 10.3 11.7 £3.10  11.1 £2.94
+2.85 +2.83
Item Annual income Medical Insurance Level
<3k 3k~5k 5k~10k >10k High Middle Low
n 68 123 46 19 23 179 54
MR 60.1 64.7 66.0 66.7 065.8 63.9 +13.84 63.0
+13.50 +13.49 +13.52 +13.53 +13.89 +13.60
TEN 29.8 £1.73 311 32.6 £1.81 36.6 333 32.1£1.69 283 £2.01
+2.03 +1.89 +2.01
SI 20.1 £3.47 22.6 23.7+£3.43 23.1 241 22.8 £3.52 19.4 +3.32
+3.33 +3.49 +3.36
OPT 10.5 £2.99 11.1 11.8 £2.96 12.4 12.0 11.3 £2.76  10.3 £3.12
+2.70 +3.04 +2.76
Item Glycemic control status Diabetic complications
Good Average bad 0~1 2~3 4~5
n 71 161 24 159 76 21
MR 66.9 +13.55 634 £13.67 583 %1376 644 %1348 633 *13.55 623 *13.79
TEN 32.7 £1.72 30,7 £1.70 324 £1.98 321 +1.72 31.2 £1.96 27.5 £2.00
ST 23.1 £3.60 22.7 %337  16.0 £3.59 22.8 £3.49 21.7 £3.74 19.0 £3.69
OPT 12.1 £2.64 11.0 £2.96 9.2 £2.88 12.0 £3.06 10.6 £2.79 6.6 £2.66

We selected the DDS17 scale developed by (26)
to measure the patient’s DD. It comprised a six-
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point Likert scale (1 for “no problem” and 6 for
“severe”). The Cronbach’s o was 0.9897, the
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KMO was 0.924, and the Bartlett test result was
y* = 2572.765, df = 176, P = 0.000 < 0.05, indi-
cating that the scale had good reliability and va-
lidity. The total DD score (DDS) of the samples
was 32.16 £ 12.126. The scores of emotional
burden (EB), physician-related distress (PD), reg-
imen-related distress (RD) and interpersonal dis-
tress (ID) were 12.15 + 5.17, 5.82 £ 4.12, 10.341

50, N0.8, Aug 2021, pp.1648-1657

T 3.242, and 4.81 £ 2.654 respectively. Table 4
shows the statistical description of the DD of the
samples. Ninety-seven patients had moderate dis-
tress, whereas 52 had severe distress. According
to the evaluation standards (27), 58.2% of the
patients surveyed in this study had a relatively
high degree of mental distress.

Table 4: Statistical description of DD evaluation in the patients (avgtstd)

Item  Sample Gender Education Level
n Male Female Illiteracy Primary & Senior Bachelor or
Middle High above
School School
” 256 109 147 12 103 95 46
DDS 32.2%12.1 31.8+11.3  32.5%£10.6 35.3%112.2 32.6x11.7 31.7£10.9 31.4£9.85
EB 12151517 11.4+4.64 12.7£6.2 13.6£6.3 12.55+4.8 12.18%4.7 10.36£3.3
PD 5.82t4.12  5.66%£3.36 5941439  5.92%4.56 5.8914.19 5.78+3.89 5.72%3.75
RD 10.34+3.24  10.0x2.12 10.58+3.33 11.34+4.31  10.98%t3.43  10.81£3.05 7.68%+3.15
1D 4.81+£2.65 4.32+219 517+3.16 5.23+3.38 5.02+2.81 4.78+2.45 4.2912.25
Item Marital Status Diabetes duration (year)
Married Separated  Unmarried  Widowed Divorced <5 >5
n 154 17 23 18 44 34 222
DDS 30.3£10.13 38.2*+14.6 34.9%+12.6 34.9%12.13 33.9%£12.15 31.34%£13.45 32.33%112.12
EB 10.67£5.19 17.66%4.49 1593%£538 14.85%£5.19 12.12+£5.29  12.12%+5.05 12.15%5.19
PD 5.7£4.00 6.18+4.42 5951416  5.82%14.32  6.03*x4.12 5.7713.42 5.83+4.22
RD 10.15£2.99 11.21£3.64 10.76%x3.33 10.89%£3.51 10.22%£3.74  10.15%3.00 10.37£3.45
1D 4.659+2.75 5.46%2.37 523%£2.66 537%X2.45 4.64+2.34 4.247+2.42 4.90£2.62
Ttem Annual income Medical Insurance Level
<3k 3k~5k 5k~10k >10k High Middle Low
” 68 123 46 19 23 179 54
DDS 33.3%x10.03 32.5+10.5 30.8110.07 29.89+£9.23 29.87£8.23 31.12+10.53 36.77%£11.24
EB 13.174£5.88 12.17+4.73 11.21+5.55 10.65x4.24 10.24+4.72  11.98%t4.99 13.53+5.24
PD 6.0314.35 5891417 554+422 529%450 5.77+4.64 5.81t4.14 5.8714.04
RD 11.0914.33 10.22%+3.29 10.01+2.79 9.23%£3.25 10.19%14.12  10.23%£3.88 10.7714.21
1D 5.3412.84 4751275 4511248 4.03+x2.11 4.62+2.76 4.851+2.36 4.76+2.88
Item Glycemic control status Diabetic complications
Good Average bad 0~1 2~3 4~5
" 71 161 24 159 76 21
DDS  30.87+9.45 32.42+10.23  34.66%8.93 31.74%+10.05 32.7619.46 33.66x10.41
EB 11.23%5.00 12.07£5.58 15.41+£4.23 11.67%£4.76 12.6614.83 13.94+4.33
PD 5.7714.88 5.83+4.25 5.90+4.82 5.74+4.28 5.91+4.66 6.10+4.74
RD 9.79+4.12 10.45%3.35 11.23%2.35 10.06%3.35 10.55+2.63 11.70+4.21
1D 4.3212.35 4.99+2.75 5.05+2.35 4.711£2.22 4.94+2.15 5.10£3.36
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Results

Difference analysis of FMS, MR, and DD
under different background variables

We used a one-way analysis of variance to ana-
lyze the differences in the scores of FMS, MR
and DD of patients under 11 background varia-
bles, including gender, age, education level, mari-
tal status, and family income (Table 5). The re-
sults were showed as follows:

1. Differences in marital status, family annual in-
come, and medical insurance level led to signifi-
cantly differences in FMS. The patients’ age, edu-
cation level, diabetes course, blood sugar control
status, insulin injections, and oral hypoglycemic
drugs taken were not highly correlated with FMS.
(i) The patients in the married group felt the
highest degree of FMS. The ones in the married
but separated group had the lowest FMS. No sig-
nificant differences were found in the perception
of FMS in the other groups. (i) The perception
of FMS among patients in the group with an an-

nual family income of more than $10,000 was the
highest. (iii) A high medical insurance level led to
high perception of FMS.

2. The patients with different education levels,
annual family incomes, and medical insurance
levels significantly differed in MR. (i) A high edu-
cation level and high annual family income led to
high MR. (ii) The level of medical insurance was
only related to the dimension of patient’s opti-
mism.

3. Significant differences were found among pa-
tients with different annual family incomes, med-
ical insurance levels, numbers of complications,
and with/without insulin injections. (i) A high
annual family income resulted in low degree of
DD. (if) A high medical insurance level led to low
emotional burden. (iii) A high number of compli-
cations resulted in low (high) RD. (iv) Patients
treated with insulin injection had a higher degree
of DD, whereas oral hypoglycemic drugs had no
obvious impact on DD.

Table 5: Differences in FMS, MR and DD of patients under different background variables (F value)

FMS CD-Resilience Scale Diabetes Distress Scale
RISC TEN SI OPT DDS EB PD RD 1D
Gender 3.1274 7.1065  8.1529 49867 5.1241 13.1843 5.1652 41713 4.2231 7.1234
Age 2.7753 10.2372  7.1283 5.1242 5.6124 11.2384  6.1234 3.8942 4.8874 7.9982
EL 2.8652 8126 8275 5671 6239 12.8734 10.6529  8.2971 3.8221  10.2631
MS 12.233  7.2124  6.1295 7.2394  7.294 11.2934  11.2861  9.2934 8.8274 8.8753
AFI 11.751 4418 41677 2.781* 43177 21.283"* 10.267* 8.134™ 12293 11.13*
DDR 12.186 7.0156 54507 7.0481 6.6207 11.9555  9.9130 8.0675 3.5536 9.5701
MIL 15. 753> 2781 29524 2.923* 3561 121657 3.1827°  3.1762 5.1651 7.6139
GCS 12.568 3.8795 47475 3.5552 3.8479 11.5452  9.3080 7.2311 3.4917 9.3279
DCs 10.287 31311 37742 34639 3.1466 17.183 20.985°  3.652° 11.653™ 17.123
Insulin  9.592 6.3788 5.2183 6.1378  6.6021 6.2582 9.7367  4.6199* 7.4057*  8.9729
OHG 10.052 11.1654 9.4685 7.4141 2.8744  9.8212 10.2655  8.7695 6.5391 9.8182

EL=Education Level; MS = Marital Status; AFI = Annual Family Income; DDR = Diabetes Duration; MIL = Med-
ical Insurance Level; GCS = Glycemic Control Status; DCs = Diabetic complications; OHG = Oral-hypoglycemic;

*k = P <0.001; ** = P <0.05; * = P <0.1

Correlation analysis among FMS, MR and
DD

We used Pearson correlation analysis to examine
the correlation among FMS, MR and DD. The
results are shown in Table 6. (i) FMS was signifi-
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cantly and positively correlated with MR (r =
0.418) and was significantly negative correlated to
DD (r = -0.421). (i) MR was significantly and
negatively correlated with DD. The highest nega-
tive correlation with EB was r = -0.682.
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Table 6: Correlation coefficient matrix among FMS, MR and DD

1 2 3 4 5 6 7 8 9 10

1.FMS 1
2TEN 0.386* 1
3.81 0.253*  0.825* 1
4.0PT 0.371* 0.662* 0.676* 1
5RISC 0.418* 0.811* 0.910™ 0.772* 1
6.EB - - - - - 1

0.291* 0.682* 0.703* 0.501* 0.661*
7.PD -0.152~ - - - - 0.424* 1

0.415* 0.291* 0.210™ 0.307*

8RD - - - -
0.267* 0.503* 0.554** 0.395**
91D - - - -
0.522% 0.311* 0.342*  0.349*
10.DD

0.421* 0.617** 0.658" 0.475*

0.621**
0.349*

0.612*

0.763*  0.472* 1

0.426* 0.369* 0.451** 1

0.901* 0.722* 0.891* 0.661* 1

Analysis of the influence path between FMS,
MR and DD

We used the structural equation model to analyze
the influencing path between FMS, MR and DD.

Taking FMS as a dominant variable and the MR
and DD as latent variables, the path analysis re-

sults between the three variables are shown in
Fig. 1.

TEN SI

OPT

-241

563

Fig. 1: Structural equation causal path diagram of FMS, MR and DD

First, the initial model of Fig. 1 was modified
twice by using the modification indices. y*/df =
1.724 < 2, GFI = 0.957 > 0.9, and AGFI = 0.912
> 0.9 showed that the causal path diagram model
in Fig. 1 fitted well with the actual data. RMSEA
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= 0.057 < 0.08, CFI = 0.933 > 0.9, IFI = 0.962
> 0.9 and NNFI = 0.936 > 0.9 showed that the
model’s fitness in Fig. 1 was good

Second, Fig.1 showed that the path coefficients
of FMS to MR, MR to DD, and FMS to DD
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were 0.429, -0.743 and -0.024, respectively. The
Bootstrap test showed that the confidence inter-
val of the total effect was (-0.423, -0.104) < 0, P
= 0.001, the indirect effect was (-0.381, -0.143) <
0, P = 0.001, and the direct effect was (-0.1406,
0.035), P = 0.287, indicating that the FMS did not
directly affect DD, but had an impact on DD
through the mediation of MR.

Discussion

The T2DM patient’s perception of FMS was
highly correlated with the marital status. The
married group had the highest degree of FMS,
and the “married but separated” group had the
lowest perception of FMS. The “married with
spouse” group had the best health status. The
result showed that a high perception of FMS had
a significant contribution to the patient’s health.
The patient’s MR is most affected by education
level, annual family income, and medical
insurance level. (i) The MR levels of the patients
in the “junior college and above” and “senior
high school or technical secondary school”
groups were significantly higher than the other
groups. The patients in the former two groups
had better adaptability when facing difficulties.
(if) The patients with poor (good) family financial
status had low (high) levels of MR. (iii) The
patients with high (low) level of medical
insurance had the highest (lowest) levels of MR.
The patient’s DD is significantly impacted by the
medical insurance levels and diabetes courses. (i)
The patients with high medical insurance have
significantly lower DD than those with low
medical insurance. (i) The patients with long
disease course had significantly high levels of
DD. (ii) Insulin injection therapy had a
significant impact on the patient’s DD, whereas
oral hypoglycemic drugs had no significant
impact on the patient’s DD.

A significant positive (negative) correlation
existed between FMS and MR (DD). A
significant negative correlation was found
between MR and DD. The FMS did not directly
affect DD. MR was an important intermediary
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variable between FMS and DD. The results
showed that if the patients can improve MR, then
they can alleviate DD. This conclusion was
similar to another study (28). MR strategies can
help control the blood sugar levels of patients
with diabetes and significantly improve the self-
management behavior and physical and mental
health of patients.

Conclusion

During the COVID-19 pandemic, the marital
status, family income, medical insurance level,
number of complications, and insulin injection
therapy of patients with T2DM had significant
impacts on the their FMS, MR, and DD. FMS
had a significant positive correlation with MR
and a significant negative correlation with DD.
MR had a significant negative correlation with
DD, and MR completely mediated the
relationship between FMS and DD. When the
patients’ family income and medical insurance
levels cannot be improved, the following actions
are recommended. (i) The medical staff should
educate the patients on insulin injection therapy
and help them understand methods of reducing
diabetes complications, which can significantly
reduce the patients’ DD. (ii) Patients with family
or marital problems and low MR need to seek
help from a counsellor to reduce their DD level.
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