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Aim: To compare the blood glucose control of patients with type 2 diabetes mellitus
(T2DM) with different treatment methods, oral hypoglycemic agents (OHA) monotherapy,
insulin injection and combined therapy (OHA + insulin injection) and evaluate their satisfac-
tion with the medical care.

Methods: A total of 1512 T2DM patients were assessed, to compare the effects of different
treatment methods on glycemic control in T2DM patients, the influencing factors of patients’
satisfaction with medical care measures and their relationship with glycemic control. Fasting
plasma glucose (FPG), 2 hrs postprandial plasma glucose (2hPG) and HbAlc were measured
as the standard of the glycemic control. Satisfaction was defined using the simplified version
of DAWN of chronic disease care patient scale (PACIC - DSF).

Results: In this study, the FPG compliance rate, 2hPG compliance rate and HbAlc com-
pliance rate were 25.5%, 22.7% and 19.5%, respectively. The differences in the glycemic
control compliance rates of different treatment methods were not statistically significant. The
total score of PACIC - DSF was 34.54+11.65(p>0.05), and the influencing factors included
fast blood glucose (FBG) and 2hPG, 2hPG and PACIC - DSF were negatively correlated.
Conclusions: The T2DM glycemic control rate in China is currently low. From the score of
the PACIC - DSF, there is no significant difference in general satisfaction with medical care
measures in different treatments. What is more, education level, occupation and exercise of
patients with type 2 diabetes had influence on PACIC - DSF score. Different treatment methods
have no influence on the glycemic control of patients with T2DM. FPG value and the 2hPG
value are negative correlation with the satisfaction of patients in medical care measures.
Keywords: type 2 diabetes mellitus, T2DM, glycemic control, PACIC - DSF

Introduction

With the rapid economic growth in China, people’s lifestyle has been greatly
changed, and the prevalence rate of diabetes has also risen rapidly. According to
a recent survey, an estimated 148.2 million Chinese adults have prediabetes.’ Type
2 diabetes mellitus (T2DM) accounts for ~90% of the 425 million people with
diagnosed diabetes worldwide, and is projected to increase to ~629 million by
2045
not attain or maintain adequate glycemic control, emphasizing the need for further

Despite the variety of available glucose-lowering agents, many patients do

therapeutic options.** T2DM incidence is increasing not only in adults but also in
youths,” making it the most urgent public health issue in both developed and

developing countries.
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T2DM is caused by insufficient insulin production
from beta cells due to insulin resistance.® A combination
of lifestyle factors, most notably obesity, and genetic fac-
tors has been shown to exacerbate T2DM incidence.””’
Good glycemic control can effectively reduce the occur-
rence of diabetes complications and improve the quality of
life of patients. Oral hypoglycemic agents (OHA) and
insulin therapy are commonly used in the treatment of
T2DM method, and the treatment adherence for patients
with high and low will directly affect the treatment effect
and prognosis, medical treatment and nursing measures are
very important, such as the effective health education can
significantly improve diabetes blood glucose levels, so as
to improve clinical treatment effect.'”

Despite the increasing prevalence of T2DM in China,
with over 110 million adult patients to date,'"' medical
treatment and nursing measures for glycemic control are
limited. Therefore, this study aimed to assess the blood
glucose control of T2DM patients with different treatment
methods and their satisfaction with medical care measures
was investigated, as well as the relationship between them.

Materials and methods

Study population

In the 2016 baseline survey, we studied 1512 subjects aged
18-80 years old from Hunan province in 18 units in third
rate synthetic hospital, convenience sampling between
January 2016 to April 2016 in 18 hospitals in the same
period of OHA or insulin therapy in patients with T2DM
(including outpatient and inpatient), inclusion criteria are:
1) in accordance with the 1999 World Health Organization
diagnostic criteria;'* 2) the course of diabetes is greater
than or equal to 1 year; 3) oral administration of one or
more hypoglycemic drugs and/or insulin for >3 months; 4)
those with normal listening, speaking, reading and writing
abilities; 5) those who agree to participate in this study and
sign informed consent. Exclusion criteria are: 1) patients
with type 1 diabetes, gestational diabetes and other
patients with uncertain type of diabetes; 2) suffering
from any mental illness or mental abnormality; 3) patients
with other serious physical diseases (heart disease, tumor,
etc.). A total of 1512 patients who met the standard were
selected, and 1505 questionnaires were effectively recov-
ered, and 7 subjects who were lost to follow-up, which
yielded a follow-up rate of 99.5%. This study was
approved by the ethics committee of The second
Xiangya hospital of Central South University.

Assessments and diagnostic criteria

The general information questionnaire and the simplified
version of DAWN (PACIC - DSF) of the chronic disease
care patient scale were used. DAWN2™ is by far the
largest diabetes psychology, wishes and requirements of
the authority of the global research in the application
research tools; PACIC - DSF scale'® was one of them;
the scale has the patient as the center of a kind of evalua-
tion method and is mainly used for evaluation of chronic
disease care quality; it has a total of 12 items with 5
options, each score of 1~5, respectively. 1 point means
“never” to 5 points means “always”. The total score is the
sum of the scores of each question, with the highest score
of 60. Significance of the score: the higher the score, the
more support the patients received from the medical staff
and the higher the satisfaction of the patients.

Fast blood glucose (FBG), 2 hrs postprandial plasma
glucose (2hPG) and glycated hemoglobin Alc (HbAlc)
values recently measured by the survey subjects in the out-
patient and inpatient systems were collected by unit investi-
gators as glycemic control indicators. The standards of the
glycemic control were according to the guidelines for the
prevention and treatment of type 2 diabetes in China (2013
edition) formulated by the diabetes branch of Chinese med-
ical association; successful glycemic control was defined as
glycated hemoglobin Alc (HbAlc) <7% or fasting plasma
glucose (FPG) <7.0 mmol/L; the goal of 2hPG was 4.4~10
mmol/L.

Statistical analysis

Statistical analyses were performed using SPSS 18.0 (SPSS,
Chicago, Illinois). Enumeration data were statistically
described by frequency and rate (%), and measurement data
were expressed as mean+SD. The glycemic control of T2DM
patients with different treatment methods was compared with
chi-square test. The influencing factors of the patients’ satis-
faction with medical and nursing measures were analyzed by
one-way ANOVA, and the correlation between the PACIC-
DSF scale score and the glycemic control index was analyzed
by Pearson correlation coefficient. All p-values are 2-tailed,
and a p<0.05 was considered statistically significant.

Results
Basic information about the research

objects
A total of 1505 subjects aged from 18 to 80, with an average
age of 60.62+11.29. There were 796 males (52.9%) and 709
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females (47.1%). In terms of treatment methods, there were
489 patients (32.5%) receiving OHA (group A), 454 patients
(30.2%) receiving insulin therapy (group B) and 562 patients
(37.3%) receiving combined therapy (group C). Individual
demographic characteristics including level of education,
duration of T2DM, marital status, occupation and other para-
meters were obtained by a standardized interview. The gly-
cemic control rates also differed significantly across
subgroups defined by gender (p=0.005), occupation
(»=0.018), chronic complications (p=0.028), history of
drinking (p=0.003), duration of diabetes (»<0.001) in differ-
ent treatment methods (Table 1).

Subjects’ blood glucose control
Overall glycemic control of the FPG was between (9.50
+4.08) mmol/L in patients with T2DM, and there were 384
cases with FPG between 4.4 and 7.0 mmol/L, and the
control rate of FPG was 25.5%. There were 341 cases
2hPG in 4.4~10 mmol/L, and the control rate of 2hPG
was 22.7%. There were 294 cases of HbAlc <7%, and the
rate of reaching the standard of HbAlc was 19.5%.
Glycemic control standard of type 2 diabetes patients
with different treatment methods: there were no statistically
significant differences in FPG and 2hPG standard between
these three groups, while there were statistically significant
differences in HbAlc (p=0.000, p<0.01). The glycosylated
blood glucose compliance rate of the OHA treatment group
was higher than the other two groups, and the glycemic
control was better than the other two groups (Table 2).

Univariate analysis of the score of
PACIC - DSF in T2DM patients with
different treatment methods and their

satisfaction with medical care measures
Respondents’ PACIC - DSF score was 34.54+11.65, total
score of three groups of different treatment from PACIC -
DSF which was no statistically significant difference.
About the patients’ satisfaction with medical care mea-
sures, as the results are shown in Table 3, OHA +insulin
group scored the highest points, OHA scored the second.
Independent sample #-test and One-Way ANOVA were
used to analyze the score of PACIC - DSF, and the results
showed that the differences in education, occupation and
exercise time of type 2 diabetes patients had an impact on
the score of PACIC - DSF.

Level of education, occupation and exercise time were
influence factors

significant according to univariate

analysis in Table 4. In agreement with this, One-Way
ANOVA demonstrated that the more educated, the higher
score they got (p<0.001), occupation (p<0.02), and the
more exercise they had, the higher score they got
(p<0.005), the factors above were significantly indepen-
dent influence factors for the score of PACIC - DSF.

Correlation between PACIC - DSF score

and blood glucose control index

Pearson correlation coefficient was used to analyze
whether there was a linear correlation between the score
of PACIC - DSF and the glycemic control indicators FPG,
2hPG and HbAlc (Table 5). The results showed that there
was no correlation between HbAlc and the score of the
PACIC - DSF scale. FPG and 2hPG showed a negative
correlation with the score of the PACIC - DSF scale; that
is, the lower the FPG and 2hPG, the higher the score of the
PACIC - DSF scale.

Discussion

Diabetes becomes a major public health issue and eco-
nomic burden in China, so efficient glycemic control is
considered a cornerstone of diabetic treatment. The results
of this study showed that the compliance rate of HbAlc in
the OHA group was higher than that in the other two
groups, but the overall glycemic control was not good.
FPG control compliance rate is 25.5%. The rate of reach-
ing the target of 2hPG is 22.7%. A cross-sectional survey
of T2DM patients in China conducted by the diabetes
branch of the Chinese Medical Association for four con-
secutive years showed that the overall standard rate of
HbAlc was low, with the four-year standard rate of
35.28%, 32.33%, 31.77% and 30.15%, respectively.'*
The overall glycemic control rate in our study was
19.5%, lower than the 39.7% obtained in a study assessing
individuals with HbAlc <7%."> In a recent study in China,
only 31.78% of 238,639 diabetes patients exhibited
HbAlc <7% after treatment.'® The latter study assessed
drug use (OADs and/or insulin) but did not include educa-
tion level or lifestyle data. This may be related to the
elderly in this study who are mainly retired, with more
chronic complications and a longer course of disease
because of the hyperglycemic memory.!” Furthermore,
diabetic nephropathy accounts for high disability and mor-
tality rates, and the management of the disease is far
beyond satisfactory.'® In this study, the glycosylated gly-
cemic compliance rate of the OHA group was higher than
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Table | Baseline characteristics of individuals with basic information at follow-up

Items Classification Group A, n=489 | Group B, n=454 | Group C, n=562 | X p-value
Gender (%) Male 237 (48.5) 232 (51.1) 327 (58.2)) 10.748 | 0.005%*
Female 252 (51.5) 222 (48.9) 235 (41.8)
Age (years) <44 32 (6.5) 29 (6.4) 39 (6.9) 1.856 0.932
45~59 176 (36.0) 178 (39.2) 214 (38.1)
60-74 228 (46.6) 203 (44.7) 246 (43.8)
275 53 (10.8) 44 (9.7) 63 (11.2)
Marital status Spinsterhood 10 (2.0) 12 (2.6) 10 (1.8) 7.244 0.299
Married 439 (89.8) 415 (91.4) 518 (92.2)
Divorce 4 (0.8) 6 (1.3) 9 (1.6)
Widowhood 36 (7.4) 21 (24.7) 25 (4.4)
Education llliteracy 37 (7.6) 28 (6.2) 38 (6.8)
Primary school 93 (19.0) 95 (20.9) 115 (20.5) 9.481 0.487
Junior high school 147 (30.1) 140 (30.8) 158 (28.1)
Senior high school 107 (2.9) 92 (20.3) 125 (22.2)
Bachelor and higher above | 57 (11.7) 38 (84) 49 (8.7)
Occupation In-service medical officer 6 (1.2) 3(0.7) 8 (1.4 27.303 | 0.018*
Active worker 40 (8.2) 49 (10.8) 47 (8.4)
Farmer 91 (18.6) 68 (15.0) 106 (18.9)
Serving civil servants 44 (9.0) 33 (7.3) 42 (7.5)
Financial business 13 (2.7) 8 (1.8) 20 (3.6)
Retired 255 (52.1) 223 (49.1) 285 (50.7)
Unemployed and laid off 25 (5.1) 38 (8.4) 22 (3.9)
Others 15 (3.1) 32 (7.0 32 (5.7)
Dwelling state With spouse 212 (434) 175 (38.5) 244 (43.4) 4.956 0.549
With spouses and children | 229 (46.8) 238 (52.4) 263 (46.8)
Solitude 28 (5.7) 28 (6.2) 34 (6.0)
Others 20 (4.1) 13 (2.9) 21 (3.7)
Chronic complications 0 160 (32.7) 134 (29.5) 175 (31.1) 25.772 | 0.028*
| 141 (28.8) 97 (21.4) 130 (23.1)
2 79 (16.2) 73 (l16.1) 96 (17.1)
3 48 (9.8) 54 (11.9) 6l (10.9)
4 30 (6.1) 34 (7.5) 50 (8.9)
5 17 (3.5) 27 (5.9) 24 (4.3)
6 7(1.4) 17 3.7) 15 (2.7)
27 7(1.4) 18 (4.0) Il (2.0)
Exercise (mins/week) <30 109 (22.3) 131 (28.9) 157 (27.9) 17.434 | 0.065
31~120 107 (21.9) 87 (19.2) 143 (25.4)
121~180 38 (7.8) 32 (7.0) 41 (7.3)
181~300 94 (19.2) 87 (19.2) 92 (16.4)
301~420 87 (17.8) 62 (13.7) 68 (12.1)
2421 54 (11.0) 55 (12.1) 61 (10.9)
BMI (kg/m?) <185 11 (2.2) 21 (4.6) 21 3.7) 7.041 0.317
18.5~23.9 211 (43.1) 184 (40.5) 184 (40.5)
24.0~27.9 199 (40.7) 187 (41.2) 206 (36.7)
228.0 68 (13.9) 62 (13.7) 79 (14.1)
Smoking habit Without 393 (80.4) 370 (81.5) 427 (76.0) 5.360 0.069
With 96 (19.6) 84 (18.5) 135 (24.0)
(Continued)
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Table | (Continued).
Items Classification Group A, n=489 | Group B, n=454 | Group C, n=562 | X p-value
History of drinking Without 430 (87.9) 423 (93.2) 488 (88.8) 11.412 | 0.003**
With 59 (12.1) 31 (6.8) 74 (13.2)
Course of disease (months) [ <12 34 (7.0) 24 (5.3) 26 (4.6) 62.711 | 0.000%*
13~60 174 (35.6) 83 (18.3) 149 (26.5)
61~120 151 (30.9) 128 (28.2) 184 (32.7)
121~180 69 (14.1) 105 (23.1) 90 (16.0)
>180 61 (12.5) 114 (25.1) 113 (20.1)
Notes: *p<0.05, *p<0.01, n (%) for proportions.
Table 2 Glycemic control of the subjects
Items Reach the standard Group A, n=489 Group B, n=454 Group C, n=562 x?2 p-value
FPG Yes 138 (28.2) 110 (24.2) 136 (24.2) 2971 0.248
No 351 (71.8) 344 (75.8) 426 (75.8)
2hPG Yes 123 (25.2) 95 (20.9) 123 (21.9) 2.703 0.258
No 366 (74.8) 359 (79.1) 439 (78.1)
HbA | c Yes 143 (29.2) 64 (14.1) 87 (15.5) 43.740 0.000%*
No 346 (70.8) 390 (85.9) 475 (84.5)
Notes: *p<0.01, n (%) for proportions.
Abbreviations: FPG, fasting plasma glucose; 2hPG, 2 hrs postprandial plasma glucose.
Table 3 Scores of PACIC - DSF
Items Group A Group B Group C F p-value
I. Ask how diabetes affects patients’ life 2.82+1.20 2.79%1.13 2.86x1.14 0.476 | 0.621
2. Ask patients about diabetes medications or their effects 3.02%1.19 3.06x1.19 3.12%1.12 0.997 | 0.369
3. Ask for patients’ opinion on developing a diabetes treatment/care plan 2.95+1.25 2911.17 2.99+1.18 0.580 | 0.560
4. Encourage patients to ask questions 2.80+1.26 2.74x1.16 2.88+1.87 1.667 | 0.189
5. Listen to patients to see what patients want to do 2.84+1.25 2.85+1.13 2.92+1.17 0.669 | 0.512
6. Help patients set specific goals to improve diabetes treatment 3.02+1.25 2.95+1.18 3.10+1.20 1.905 | 0.149
7. Help patients make plans to achieve specific diabetes treatment/care goals 3.03+1.23 2.86+1.18 3.05+1.24 3.476 | 0.031*
8. To convey doctors’ confidence in patients’ symptoms 2.98+1.23 2.95%1.19 3.04x1.19 0.647 | 0.524
9. Help patients plan for getting support from friends, family or the community | 2.53%1.25 2.45+1.22 2.62+1.22 2.259 | 0.105
10. Encourage patients to join specific groups to help treat diabetes 2.50+1.26 2.50+1.21 2.60+1.20 1.150 | 0.317
I'1. Contact patients to ask about the treatment progress 2.79+1.28 2.78+1.23 2.84+1.20 0.361 | 0.697
12. Feel satisfaction to arrange treatment/care methodically 3.14x1.31 3.13+1.24 3.09+1.211 0.291 | 0.7430
Total 34.43 33.98 35.10 1.189 | 0.305
+12.14 +11.18 *11.57

Notes: Values are presented as the mean+SD for continuous variables, *p<0.05.

Abbreviation: PACIC-DSF, the simplified version of DAWN of chronic disease care patient scale.

that of the other two groups, which may be related to the
short course of disease, fewer chronic complications and
relatively mild condition of the patients in the OHA group.

We evaluated smoking and drinking in diabetes com-
plications, as they are proven risk factors for many chronic
diseases. However, we found no significant effects for

smoking but not for drinking, possibly due to the limited
sample size and the larger impacts of other parameters
studied, including education level, occupation and exercise
time of T2DM. What is more, patients’ education could
also help patients control drinking and smoking when
these habits put them at risk. Therefore, significant efforts
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Table 4 Single factor analysis of PAIC-DSF scores

Items Classification Proportions Scores F p-value
Education llliteracy 103 32.72%11.51 4.145 0.00|**
Primary school 303 33.14+11.20
Junior high school 445 3431%11.53
Senior high school 324 34.48£11.71
Bachelor and higher above 186 36.13£11.36
Education llliteracy 144 37.60+12.59
Occupation In-service medical officer 17 38.23+10.35 3.214 0.02*
Active worker 136 33.96x11.17
Farmer 265 32.41£11.45
Serving civil servants 119 36.13+12.91
Financial business 41 37.51£12.51
Retired 763 34.94x11.49
Unemployed and laid off 85 32.29+10.80
Others 79 36.58+11.39
Exercise (mins/week) <30 397 33.72x11.40 3.366 0.005%*
31~120 337 35.70+11.94
121~180 1 36.8011.39
181~300 273 33.73x11.95
301~420 217 33.06+10.87
2421 170 3591+11.87

Notes: *p<0.05, *p<0.01. Values are presented as the meanSD for continuous variable.
Abbreviation: PACIC-DSF, the simplified version of DAWN of chronic disease care patient scale.

Table 5 Correlation between PACIC - DSF score and glycemic
control index

Items R p-value
FPG —0.054 0.037*
2hPG —0.066 0.010*
HbAc —0.040 0.121

Note: *p<0.05.

Abbreviations: FPG, fasting plasma glucose; 2hPG, 2 hrs postprandial plasma
glucose; PACIC-DSF, the simplified version of DAWN of chronic disease care
patient scale.

should be undertaken to monitor and encourage underclass
patients, patients with low-level education, patients with-
out sports to improve glycemic control, which would
effectively improve treatment outcome in these individuals
and decrease T2DM prevalence. The observation that indi-
viduals with high education levels have reduced risk of
hyperglycemia may result from their better understanding
of diabetes, obesity risks and glycemic control.'” These
findings stress the importance of education in the epide-
miology of T2DM.

The total score of PACIC - DSF in the study was 34.54
+11.65, lower than that of Wang wei et al.*® Support from
the medical team needs to be improved. About 80% of

people with diabetes are treated with OHA.?' In terms of
nursing planning, patients receiving insulin treatment
received less support, and the other two groups were rela-
tively more, which may be different from OHA in various
types and taking time. Different drugs combination in OHA
also caused different results in HbAlc.** As for specific
drugs in monotherapy, alpha-glucosidase inhibitors (AGIs)
were persistently the most commonly prescribed, while
metformin ranked 2nd.>> Medical staff paid more attention
to it, but the publicity and education of insulin use should
not be ignored, especially the prevention of the harm of
hypoglycemia. Overall, however, medical support for
patients with T2DM needs to be strengthened.
Interestingly, we found the results of this study showed
that FPG and 2hPG were negatively correlated with the
satisfaction of medical care measures. Taken depression as
an example, it was independently associated with satisfaction
and quality-of-life, but not diabetes control.>* Glycemic con-
trol is crucial for patients with T2DM. FBG, 2hPG and
HbAlc are important indicators to measure the glycemic
control. Low HbAlc was associated with better OHA adher-
ence. The results of a recent systematic review showed a
significant negative correlation between OHA adherence and
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HbA ¢ irrespective of the measure used.”> What is more,
HbA lc was significantly different among the groups while
there was no difference in FPG or 2hPG, indicating that the
questionnaire could be informative to some extent regarding
glyco-metabolic parameters. Studies have confirmed the
positive correlation between anxiety and abnormal glucose
metabolism.*® Glycemic control has been demonstrated that
is closely associated with complications and prognosis.?’ >’
Good glycemic control can improve the psychological status
of patients with T2DM.

To sum up, the current situation of glycemic control in
Chinese diabetic patients is still worrying. High diabetes-
related distress was more common among younger
patients and patients with poorer glycemic control. High
diabetes-related distress was associated with poorer quality
of life and early screening and management of DRD is
recommended.>® Consequently, the medical and nursing
support for diabetic patients needs to be strengthened.
Furthermore, the quality of diabetes care is widely sub-
optimal and most of the interventions depend on active
involvement and participation of patients. Thus, working
through patient satisfaction may be an important way of
improving diabetes care.>' For example, in future clinical
work, guidance application can be actively popularized,
patient diabetes education can be strengthened, diabetes
patients can be effectively managed together with the
community, the link between patients with diabetes can
be strengthened and psychological support for patients can
be provided. We hope to improve the standard rate of
glycemic control of diabetic patients, reduce the complica-
tions of diabetes, improve the quality of life of patients
and reduce the burden of public health resources.
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