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Abstract: Background/Objective: Routine nursing makes it relatively hard to trace the characteristics of disease 
changes, which can prolong the conditions. Driven by the gradual enhancement of people’s health care awareness, 
a new patient-centered nursing method, which is comprehensive nursing, comes into being, and it had proven to 
yield favorable nursing results. This study focused on the application of comprehensive nursing in gestational dia-
betes mellitus (GDM) and observed the nursing outcomes to find that patients’ blood glucose was better controlled 
and the birth outcome was improved. Therefore, this study was designed to explore the effect of comprehensive 
nursing on blood glucose control and birth outcomes with GDM. Methods: A total of 70 pregnant women with GDM 
in the Department of Gynecology and Obstetrics in Taizhou Enze Medical Center Taizhou Hospital were selected and 
divided into group A and group B. Among them, 33 cases in group A were treated with comprehensive nursing, and 
the remaining 37 cases in group B were treated with routine nursing. The patient’s mood and related blood glucose 
indexes, the adverse birth outcomes, satisfaction and quality of life in the two groups were observed and compared. 
Results: The scores of self-rating anxiety scale (SAS) and self-rating depression scale (SDS) in group A were lower 
than those in group B after nursing. The post-nursing stability of blood glucose in group A was better than that in 
group B (P<0.05). The total incidence of adverse birth outcomes in group A was lower than that in group B (P<0.05). 
The self-care ability, overall satisfaction and quality of life in group A were higher than those in group B (P<0.05). 
Conclusion: Comprehensive nursing plays an important role in blood glucose control and birth outcomes of GDM.

Keywords: Comprehensive nursing, gestational diabetes mellitus, blood glucose control, birth outcomes

Introduction

Gestational diabetes mellitus (GDM) is the 
most common metabolic disorder occurring 
during pregnancy [1], affecting approximately 
15% of pregnant women worldwide [2]. It is 
defined as any degree of hyperglycemia first 
recognized during pregnancy, which includes 
undiagnosed type 2 diabetes found in early 
pregnancy and later developed cases of true 
gestational diabetes [3]. If left untreated, peri-
natal morbidity and mortality may increase [4]. 
About 20% of pregnancies are associated with 
GDM, which leads to an increased risk of cae-
sarean section, macrosomia and preeclampsia 
[5], and are associated with an increase in the 

baby’s gestational age, resulting in injury to the 
baby at birth and/or injury to the mother at 
delivery [6]. Research reports indicate that 
approximately 50% of mothers with GDM will 
develop diabetes within 10 years, which makes 
GDM one of the strongest predictors of type 2 
diabetes [7]. However, current evidence shows 
that an increasing number of women are suffer-
ing from previously undiagnosed diabetes and 
related complications, leading to substantial 
medical costs [8].

Traditionally, insulin has been considered as 
the standard for the management of gestation-
al diabetes when diet and exercise fail to 
achieve good maternal glucose control without 
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the risk of insulin trans-placental transfer [9]. 
Now, comprehensive nursing comes into being, 
which is specifically managed based on the 
patient’s individual needs and preferences, dis-
ease progression, and response and tolerance 
to treatment [10]. The patient’s journey with 
comprehensive nursing represents the interac-
tion of patients with multiple healthcare envi-
ronments distributed both spatially and 
temporally. 

The purpose of this study is to explore the 
improvement of blood glucose control and birth 
outcomes of GDM by comprehensive nursing.

Materials and methods

General information

A total of 70 pregnant women with GDM in the 
Department of Gynecology and Obstetrics in 
Taizhou Enze Medical Center Taizhou Hospital 
were selected and divided into group A (n=33) 
and group B (n=37); among which, patients in 
group A received comprehensive nursing, while 
those in group B were treated with routine nurs-
ing. All the patients delivered in hospital and 
were nursed at the hospital’s obstetric depart-
ment for a week after delivery.

Inclusion and exclusion criteria

Inclusion criteria: All pregnant women were 
diagnosed with GDM [11] and had complete 
clinical data. All the patients and their families 
were informed about the details of this study, 
and signed the informed consent. This study 
was approved by the Medical Ethics Committee 
of Taizhou Enze Medical Center Taizhou 
Hospital. 

Exclusion criteria: Patients with liver, kidney or 
heart insufficiency; Patients with major hema-
tological diseases; Patients with communica-
tion disorders and any type of concealment 
from health care staff; Patients with diseases 
affecting activity; Patients with allergies.

Nursing methods

Group A was treated with comprehensive nurs-
ing, with the measures as follows: (1) Psy- 
chological nursing: As patients’ would develop 
anxiety, the nursing staff was there to relieve 
patients’ anxiety, keep patients physically and 
mentally happy and reduce their tension by 

diverting their attention. In addition, the nurs-
ing staff adopted the suggestions put forward 
by the patients, understood any deficiencies 
and made the corresponding rectification and 
the enhancement, so as to continuously pro-
vide the high quality personalized nursing for 
patients. (2) Health education: Before health 
education, patients’ demands were understood 
and questions were answered. In addition, 
nursing staff also carried out health populariza-
tion to patients, so that patients understood 
relevant medical knowledge and some first aid 
measures. During health education, the nurs-
ing staff constantly communicated with the 
patient and kept a close eye on the condition of 
patients. (3) Life nursing: Patients were taken 
out of their rooms, accompanied by the nursing 
staff for relaxation every day to avoid emotional 
depression. Frequent sterilization of the ward, 
and reasonable adjustment of the ward tem-
perature and humidity were carried out. What’s 
more, patient’s physical indicators were closely 
observed every day and the patients were 
asked to report any discomfort. In case of any 
problem, the nursing staff contacted the doctor 
as soon as possible so as not to delay the treat-
ment. Moreover, the patients were informed 
and guided to pay attention to their personal 
hygiene. (4) Dietary nursing: The patients’ diet 
was carefully adjusted according to their own 
conditions and eating habits, and different 
feeding plans were formulated according to dif-
ferent stages of pregnancy. In addition, patients 
were informed of dietary contraindications, to 
avoid eating spicy and stimulating food, and to 
supplement the corresponding nutrition prod-
ucts according to their own conditions, so as  
to prevent patients from lack of nutrition and 
physical weakness. (5) Exercise nursing: 
According to the patient's own situation, a gen-
tle after-dinner exercise plan was made, such 
as yoga or walking, lasting for half an hour. (6) 
Blood glucose monitoring: Fasting blood glu-
cose and 2 h postprandial blood glucose were 
measured every day. If the blood glucose was 
detected to be out of range, the doctor was 
informed in real time, and the diet was adjust-
ed. If the effect of dietary adjustment was not 
ideal, the corresponding drug treatment was 
selected according to the patient’s own 
conditions.

Group B adopted routine nursing, which mainly 
included observing the changes of patients’ 
conditions, providing life guidance for patients, 
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and instructing matters needing attention, as 
well as communicating with doctors about 
patients’ conditions and solving any issues in 
real time.

Outcome measures

Self-rating anxiety scale (SAS) [12] and self-rat-
ing depression scale (SDS) [13] were employed 
to determine the anxiety and depression of 
patients, and the score was directly proportion-
al to the anxiety and depression.

With reference to Short-Form 36 Item Health 
Survey (SF-36) scale [14], patients in the two 
groups were scored in terms of physical func-
tioning (PF), role-physical (RP), role-emotional 
(RE) and quality of life (QOL). On a 100-points 
scale in each dimension, the higher the score, 
the better the quality of life. 

The pre- and post-nursing fasting blood glucose 
(FBG), 2 h postprandial blood glucose (2h-PG) 
and glycated hemoglobin (HbAlc) concentration 
were measured by a glucometer purchased 
from Zeyuan Medical Equipment Sales Co., 
Ltd., Henan, China.

According to exercise of self-care agency scale 
(ESCA) [15], the self-care ability of patients, 
including self-care concepts, skills, knowledge 
and responsibility, were observed in the two 
groups. The total score was 100, and the score 
was in direct proportion to the ability. 

Statistical methods

The statistical analysis was performed by SPSS 
20.0 (SPSS Inc., Chicago, IL, USA). The mea-
surement data, which were expressed as mean 
±standard deviation (x ± SD), were verified by 
t-test, and the pre- and post-nursing compari-
sons were conducted by paired t test. The 
counting data were tested by chi-square test 
and expressed as percentage (%). When 
P<0.05, the difference was statistically sig- 
nificant.

Results

General information of patients in the two 
groups

Comparasion of the general information did not 
identify any significant difference between the 
two groups (P>0.05) (Table 1).

Anxiety of patients in the two groups before 
and after nursing

The SAS scores before and after nursing in 
group A were (34.32±3.23) points and 
(14.14±2.31) respectively, and the SAS scores 
before and after nursing in group B were 
(35.13±3.54) points and (20.58±3.02) points 
respectively. From the data, we can see that 
there was no marked difference in the SAS 
score between the two groups before nursing, 
while after nursing, the SAS score dropped in 
both groups, and the post-nursing SAS score in 
group A was lower than that in group B (P<0.05), 
indicating that comprehensive nursing could 
effectively relieve the anxiety of patients (Figure 
1).

Depression of patients in the two groups be-
fore and after nursing

The SDS scores before and after nursing in 
group A were (37.42±4.24) points and 
(20.31±2.53) respectively, and the SAS scores 
before and after nursing in group B were 
(38.12±4.19) points and (26.97±3.32) points 
respectively. It was clear that there was no 
marked difference in the SDS score between 
the two groups before nursing, while after nurs-
ing, the SAS score decreased in both groups, 
and the post-nursing SDS score in group A was 
lower than that in group B (P<0.05), suggesting 
that comprehensive nursing was better than 
routine nursing in reducing the depression of 
patients (Figure 2).

Comparison of blood glucose indexes before 
and after nursing between the two groups

The FPG before and after nursing in group A 
were (8.45±1.49) mmol/L and (4.28±1.04) 
mmol/L respectively, while the FPG before and 
after nursing in Group B were (8.52±1.48) 
mmol/L and (6.14±1.13) mmol/L, respectively. 
The 2h-PG before and after nursing in group A 
were (12.31±1.32) mmol/L and (6.36±0.83) 
mmol/L, while the 2h-PG before and after nurs-
ing in group B were (12.58±1.29) mmol/L and 
(8.25±1.14) mmol/L, respectively. The HbAlc 
before and after nursing in group A were 
(7.79±1.21)% and (4.13±0.89)%, while the 
HbAlc before and after nursing in group B were 
(7.86±1.20)% and (5.73±1.13)%, respectively. 
After nursing, the related blood glucose index-
es decreased in both groups (P<0.05), but the 
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related indexes in group A were better than 
those in group B (P<0.05), demonstrating that 
comprehensive nursing could better control 
blood glucose levels (Figure 3).

Comparison of adverse birth outcomes be-
tween the two groups

The total incidence of adverse birth outcomes 
in group A and group B were 15.15% and 
37.84% respectively, which indicated that the 

incidence of total adverse birth outcomes in 
group A was lower than that in group B (p<0.05), 
showing that comprehensive nursing could 
reduce adverse birth outcomes (Table 2).

Comparison of self-care ability between the 
two groups after nursing

The scores of self-care concepts in groups  
A and B were (42.58±2.52) and (32.32±3.24), 
respectively. The scores of self-care skills  

Table 1. General information of patients [n (%)] (x±sd)
Categories Group A (n=33) Group B (n=37) t/χ2 value P value
Age (years old) 33.13±4.28 32.41±4.11 0.717 0.475
Height (cm) 166.28±3.56 167.53±3.13 0.122 1.563
Weight (kg) 64.28±5.29 65.27±5.23 0.434 0.786
Gestational age (week) 23.58±3.59 24.35±3.25 0.349 0.941
Blood glucose at admission (mmol/L) 5.23±1.34 5.11±1.42 0.718 0.362
Place of residence 0.017 0.893
    Rural 13 (39.39) 14 (37.84)
    Urban 20 (60.61) 23 (62.16)
Educational background 0.003 0.985
    Below senior high school 10 (30.30) 11 (29.73)
    Senior high school or above 23 (69.70) 26 (70.27)
Ethnicity 0.390 0.531
    Han 27 (81.82) 28 (75.68)
    Ethnic minorities 6 (18.18) 9 (24.32)
Economic level 0.137 0.933
    Poor 6 (18.18) 8 (21.62)
    Comparatively well-off 18 (54.55) 19 (51.35)
    Well-off 9 (27.27) 10 (27.02)
Staying up late 0.025 0.874
    Yes 11 (33.33) 13 (35.13)
    No 22 (66.67) 24 (64.86)
Exercise 0.009 0.922
    Yes 13 (39.39) 15 (40.54)
    No 20 (60.60) 22 (59.46)
Obesity 0.051 0.820
    Yes 9 (27.27) 11 (29.73)
    No 24 (72.73) 26 (70.27)
Parity 1.110 0.292
    <2 26 (78.79) 25 (67.57)
    ≥2 7 (21.21) 12 (32.43)
Gravidity 0.087 0.767
    <2 19 (57.57) 20 (54.05)
    ≥2 14 (42.42) 17 (45.95)
Birth mode 0.057 0.810
    Natural labor 17 (51.51) 18 (48.65)
    Caesarean birth 16 (48.48) 19 (51.35)
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Comparison of QOL between the two groups

The QOL after nursing was compared between 
the two groups. The scores of PF, RP, RE and 
QOL in group A were all higher than those in 
group B (P<0.05), which was indicative that 
comprehensive nursing could improve patients’ 
QOL (Table 4).

Comparison of nursing satisfaction between 
the two groups

The overall satisfaction in group A (90.91%) 
was higher than that in group B (67.57%) 
(P<0.05), suggesting that comprehensive nurs-
ing could improve patient satisfaction (Table 5).

Discussion

Although conventional nursing can save costs, 
its uniformity and lack of attention to important 
details makes it difficult to detect changes  
and characteristics of the patient’s condition, 
resulting in poor nursing effects; which can 
delay treatment of patients’ condition. There is 
now a broad consensus on the need for ongo-
ing care redesign and better digital solutions 
that can help manage the growing complexity 
of healthcare and the increasing knowledge 
base of clinicians responsible for patients’ 
needs [16]. Therefore, clinically, there has been 
the emergence of personalized nursing, among 
which comprehensive nursing is a novel patient-
centered and mutually beneficial whole-person 
treatment plan [17, 18]. 

In the course of the disease, the majority of 
patients develop mood disorders, which is of 
great concern because the delay in mood relief 
reduces the success of follow-up treatment, 
and depressive episodes have a negative 
cumulative effect on the brain and body [19]. 
Some studies have also shown that negative 
emotions can seriously affect self-perception 
and are closely related to both prevention and 
treatment [20]. Therefore, in this study, we 
asked medical staff to conduct emotional sort-
ing of patients throughout the whole process, 
reducing their resistance to surgery and treat-
ment, and the results revealed that group A 
patients were in a better mood. One study sug-
gests that future research should consider 
incorporating psychosocial well-being into the 
regular intervention, since observational stud-

Figure 1. Comparison of SAS scores before and af-
ter nursing between the two groups. There was no 
significant difference in SAS score between the two 
groups before nursing (P>0.05). While after nursing, 
the SAS score declined in both groups (P<0.05), and 
the SAS score in group A was lower than that in group 
B (P<0.05). Note: * represents the comparison with 
the same group before nursing (P<0.05); # indicates 
the comparison with group A (P<0.05).

Figure 2. Comparison of SDS scores before and af-
ter nursing between the two groups. There was no 
marked difference in the SDS score between the two 
groups before nursing (P>0.05). While after nursing, 
the SDS score dropped in both groups (P<0.05), and 
the SAS score in group A was lower than that in group 
B (P<0.05). Note: * represents the comparison with 
the same group before nursing (P<0.05); # indicates 
the comparison with group A (P<0.05).

in groups A and B were (38.65±2.44) and 
(24.76±3.54), respectively. The scores of self-
care knowledge in groups A and B were 
(40.43±2.13) and (31.59±3.53), respectively. 
The scores of self-care responsibility in groups 
A and B were (63.69±4.25) and (55.24±3.65), 
respectively. The self-care ability of group A was 
better than that of group B (P<0.05), indicating 
that comprehensive nursing could profoundly 
improve the self-care ability of patients (Table 
3).
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Figure 3. Comparison of blood glucose indexes before and after nursing between the two groups. A. Comparison 
of FPG before and after nursing between the two groups. There was no marked difference in FPG between the two 
groups before nursing (P>0.05). While after nursing, the FPG dropped in both groups (P<0.05), and the post-nursing 
FPG in group A was lower than that in group B (P<0.05). Note: * represents the comparison with the same group 
before nursing (P<0.05); # indicates the comparison with group A after nursing (P<0.05). B. Comparison of 2h-PG 
before and after nursing between the two groups. No marked difference was observed in 2h-PG between the two 
groups before nursing (P>0.05). While after nursing, the 2h-PG decreased in both groups (P<0.05), and the post-
nursing 2h-PG in group A was lower than that in group B (P<0.05). Note: * represents the comparison with the same 
group before nursing (P<0.05); # indicates the comparison with group A after nursing (P<0.05). C. Comparison of 
HbAlc before and after nursing between the two groups. The HbAlc did not reveal any marked difference between 
the two groups before nursing (P>0.05). While after nursing, the HbAlc declined in both groups (P<0.05), and the 
post-nursing HbAlc in group A was lower than that in group B (P<0.05). Note: * represents the comparison with the 
same group before nursing (P<0.05); # indicates the comparison with group A after nursing (P<0.05).

Table 2. Comparison of adverse birth outcomes between the two 
groups

Adverse birth outcomes Group A 
(n=33)

Group B 
(n=37) X2 P

Premature delivery 1 (3.03) 2 (5.41) - -
Premature rupture of membranes 0 (0.00) 3 (8.11) - -
Hydroamnious  1 (3.03) 1 (2.70) - -
Postpartum hemorrhage 0 (0.00) 3 (8.11) - -
Puerperal infection 1 (3.03) 2 (5.41) - -
Fetal distress 0 (0.00) 1 (2.70) - -
Neonatal hypoglycemia 1 (3.03) 1 (2.70) - -
Macrosomia 1 (3.03) 1 (2.70) - -
Total incidence 5 (15.15) 14 (37.84) 4.540 0.033

Table 3. Comparison of self-care ability between the two groups 
after nursing

Groups n Self-care 
concept

Self-care 
skills

Self-care 
knowledge

Self-care  
responsibility

Group A 33 42.58±2.52 38.65±2.44 40.43±2.13 63.69±4.25
Group B 37 32.32±3.24 24.76±3.54 31.59±3.53 55.24±3.65
t 14.66 18.88 12.49 8.949
p <0.001 <0.001 <0.001 <0.001

ies have shown that social support and self-
efficacy contribute to adopting a healthy life-
style after diagnosis of GDM [21]. All these indi-
cate that comprehensive nursing can relieve 
the psychological distress and negative effects 
of patients [22].

HbA1c is a reliable biochem-
ical indicator for the control 
of blood glucose and has 
been widely used in daily 
clinical practice [23]. In addi-
tion, HbA1c levels have been 
recommended as a diagnos-
tic tool to identify patients 
with undiagnosed or high 
risk of developing diabetes 
[24]. In this study, it was 
found that patients who re- 
ceived comprehensive nur- 
sing had more stable blood 
glucose control. What’s mo- 
re, evidence has shown that 
certain dietary patterns se- 
em to reduce the risk of ges-
tational diabetes, and since 
they have been shown to 
prevent other diseases, it is 
recommended that adher-
ence to this diet may be one 
of the best ways to prevent 
GDM, currently [25]. There is 

also research demonstrating that GDM is asso-
ciated with a moderately increased risk of 
adverse perinatal outcomes [26]. In the pres-
ent study, we found that patients who received 
comprehensive nursing had a lower incidence 
of adverse birth outcomes. Studies have point-
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Table 4. Comparison of quality of life between the two groups after 
nursing (x±sd)
Groups n PF RP RE QOL
Group A 33 87.32±13.27 94.13±9.28 87.42±7.21 95.13±9.12
Group B 37 75.32±12.22 83.18±10.75 81.32±9.35 82.19±9.46
t 3.939 4.535 3.029 5.810
p 0.000 <0.001 0.003 <0.001

Table 5. Comparison of nursing satisfaction between the two 
groups [n (%)]
Satisfaction degree Group A (n=33) Group B (n=37) X2 P
Satisfied 7 (21.21) 6 (16.22) - -
Relatively satisfied 18 (54.55) 17 (45.95) - -
Basically satisfied 5 (15.15) 2 (5.41) - -
Dissatisfied 3 (9.09) 12 (32.43) - -
Overall satisfaction 30 (90.91) 25 (67.57) 5.644 0.017

ed out that moderately personalized lifestyle 
interventions can reduce the incidence of ges-
tational diabetes in high-risk pregnant women 
by 39%. All these findings may have significant 
health consequences for both mothers and 
children [27], and these also suggest that indi-
vidual lifestyles can reduce adverse birth 
outcomes.

In the end, we found that patients with compre-
hensive nursing had higher levels of satisfac-
tion and quality of life, indicating that compre-
hensive nursing was conducive to the improve-
ment of patients’ quality of life. Other studies 
have shown that making treatment decisions 
that combine the values and preferences of 
individual patients and tailoring them to their 
biology may improve the prognosis of patients 
[28]. Comprehensive nursing can improve 
blood glucose control and birth outcomes of 
patients with GDM.

However, there are still some deficiencies in 
this study. We have not yet studied the progno-
sis of the patients or tested the inflammatory 
markers of the patients. In future research, we 
will continue to explore and update our 
findings.

In summary, comprehensive nursing can im- 
prove blood glucose control and birth outcomes 
of patients with GDM.
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