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Abstract: Background: The objective of this article was to explore the effect of trinity seamless care service (TSCS) 
in patients with gestational diabetes with multidisciplinary diagnosis and treatment (MDT), and thus, to provide 
basis for improvement in the quality of patient care. Materials and methods: A total of 200 patients were recruited 
and randomly divided into observation group and control group with 100 cases in each group, who were diagnosed 
with gestational diabetes through oral glucose tolerance test (OGTT) at 24 to 28 weeks of gestation from September 
2012 to September 2014. In order to control blood glucose and weight, patients in the control group received rou-
tine treatment and nursing after diagnosis, while those in the observation group received TSCS with MDT. Rate of 
insulin usage, weight changes and glycemic indexes before and after nursing were compared within the two groups 
during pregnancy. Results: Compared with the pregnant patients in the control group, the rate of those in the obser-
vation group who needed extra insulin to control blood glucose, or the change of body mass index during pregnancy 
(ΔBMI) ≥6 kg/m2 and less average weight gain prior to delivery was significantly lower (P<0.05). Glycemic indexes in 
the observation group after nursing were significantly lower than those in the control group (P<0.05). Incidences of 
cesarean delivery, polyhydramnios, gestational hypertension and postpartum hemorrhage in the observation group 
were significantly lower than those in the control group (P<0.05). Incidences of macrosomia, hyperbilirubinemia, 
fetal distress, stillbirth and teratogeny in the observation group were also significantly lower than those in the con-
trol group (P<0.05). Conclusion: Application of TSCS with MDT in patients with gestational diabetes helps to keep 
appropriate weight gain, control blood glucose by improving glycemic indexes, significantly reduce the incidences of 
maternal perinatal and neonatal complications and improve pregnancy outcomes.
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Introduction

In recent years, many women have paid more 
attention to nutrition during pregnancy with the 
continuous improvement in living standards. 
They tend to unconsciously take in high protein 
foods that could lead to hyper-nutritional state 
and overweight, which are extremely likely to 
induce gestational diabetes [1]. Although post-
partum glucose metabolism of the majority of 
patients with gestational diabetes can return to 
normal, their risk of developing type 2 diabetes 
is increased. Moreover, diabetes not only 
increases the incidences of abortion and poly-
hydramnios, but also affects the fetus and 
infants greatly by raising the incidences of 

abnormalities, fetal macrosomia and neonatal 
hypoglycemia [2, 3]. Thus, weight control and 
blood glucose in pregnant women has a posi-
tive clinical significance for improving pregnan-
cy outcomes. This requires scientific medical 
monitoring, as well as standardized and reason-
able nursing care.

As a new model of care, trinity seamless care 
service (TSCS) presents a family-oriented multi-
disciplinary diagnosis and treatment (MDT) 
combining practitioners and nurses in obstet-
rics, endocrinology and nutrition as a whole, 
which has achieved good results in clinical 
practice [4, 5]. However, TSCS has not been 
studied in the treatment of patients with preg-
nancy-induced hypertension. 
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This study aims to explore the effect of TSCS in 
gestational diabetic patients with MDT in con-
trol of blood glucose, maternal perinatal and 
neonatal complications and the impact on 
pregnancy outcomes.

Material and methods

Sample and setting

A total of 200 patients were recruited who were 
diagnosed with gestational diabetes through 
OGTT tests at 24 to 28 weeks of gestation from 
September 2012 to September 2014 in our 
hospital, with the following including criteria: (1) 
aged from 21 to 40 years old, diagnosed with 
singleton pregnancy; (2) hospitalized at 30 to 
40 weeks of gestation and have integrated clin-
ical data. Excluding criteria included patients 
with: (1) diabetes before pregnancy; (2) obesity 

or underweight before pregnancy; (3) repeated 
induced abortions; (4) concurrent pathology of 
vital organs and critical conditions in heart, 
liver and kidney, etc. Patients were randomly 
divided into observation group and control 
group with 100 cases in each group. Ages, 
body mass index (BMI) before pregnancy, 
weeks of gestation and fasting plasma glucose 
at 24 weeks of gestation of patients within the 
two groups were compared and no statistical 
significance was found (P>0.05). The according 
baseline clinical parameters were presented in 
Table 1.

Methods

Patients diagnosed with gestational diabetes in 
the control group were delivered with health 
education materials about gestational diabe-
tes. Medical staff provided regular health edu-
cation and advised patients and their family 
members to regularly participate in the training 
of pregnancy school in our hospital. For outpa-
tients, medical staff suggested their family 
members to pay attention of their diet while 
inpatients were given diet instruction with rou-
tine nursing practice.

For patients diagnosed with gestational diabe-
tes in the observation group, medical staff 
developed a TSCS program according to the 
nutritional status and BMI of them, which pre-
sented family-oriented MDT and combined 
practitioners and nurses in obstetrics, endocri-
nology and nutrition as a whole.  The main con-
tent was as follows: (1) For patients with mild 
condition that did not require hospitalization, 

Table 1. Comparison of demographic and clinical data between control and observation group
Control group 

(n=100)
Obsevation group 

(n=100) P value 

Age 26.7±4.9 27.1±4.5 0.548
BMI before pregnancy (kg/m2) 21.8±3.0 22.0±2.8 0.626
Weeks of gestation 38.1±1.9 37.9±1.7 0.434
Fasting plasma glucose at 24 weeks of gestation (mmol/L) 8.7±1.5 8.6±1.8 0.670

Table 2. Comparison of insulin usage and weight changes between control group and observation 
group

Control group Observation group P value 
Ratio of insulin usage during pregnancy 31.0% (31/100) 6.0% (6/100) 0.000
Ratio of patients ΔBMI≥6 kg/m2 45.0% (45/100) 19.0% (19/100) 0.000
Weight gain prior to delivery 15.07±3.14 8.95±2.67 0.000

Table 3. Comparison of glycemic indexes before 
and after nursing between control group and 
observation group

Control 
group

Observation 
group

P 
value 

FPG (mmol/L)
    Before nursing 9.57±1.38 9.61±1.25 0.830
    After nursing 7.72±1.4 6.38±1.27 0.000
2hPG (mmol/L)
    Before nursing 14.36±1.22 14.19±1.30 0.342
    After nursing 10.63±1.35 8.14±1.29 0.000
HbAlc (%)
    Before nursing 8.37±1.24 8.45±1.19 0.642
    After nursing 6.24±1.17 7.09±1.26 0.000
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care of them was family-oriented. According 
doctors’ instructions, health education about 
gestational diabetes was given regularly to 
them and their family, including distribution of 
health education pamphlets, lectures about 
harm of obesity and optimized weight gain dur-
ing pregnancy, as well as periodic measure-
ment and record of weight. Obstetrics nurses 
taught the pregnant women and their families 
the calculation method of BMI and advised reg-
ular record of the results. Cognition assess-
ment of gestational diabetes was conducted on 
patients and their families. To those at lower 
level of cognition, endocrine nurses gave 
detailed and accurate consultancy. Nutrition 
nurses helped to develop individualized diet list 
for patients according to their BMI and diet hab-
its. (2) Nursing for patients who required hospi-
talization was as follows: ① When patients 
were admitted into the hospital, obstetric nurs-
es need to obtain outpatient records of them as 
soon as possible, keep daily records of their 
weight, blood glucose, blood pressure, protein-
uria and edema, and closely monitor the fetal 
development and placenta function. Any abnor-
mal situation would be informed to doctors 
timely. ② Endocrine nurses explained the 
cause of gestational diabetes and the impor-
tance of diet control to patients and their fami-
lies in simple words. They asked questions, cor-
rected incorrect knowledge and answered 
questions patiently. ③ Nutrition nurses told the 
patients to keep strict control of daily intake of 
sugar and salt based on their glycemic indexes 
and BMI. They were also responsible to blood 
glucose monitoring, follow up treatment and 
postpartum diet guidance for patients after 
delivery. For patients with lighter weight or frail-
ty, nurses would instruct them to take in enough 
amount of calories and adjust their diet accord-
ing to their condition such as blood glucose and 
urine glucose. For patients who need physical 
exercise to control weight, nurses would help to 

families develop correct knowledge of gesta-
tional diabetes and the awareness of the dan-
gers of taking tonics blindly and their role in 
such a major event like high-risk pregnancy. 
Staff also emphasized that families were the 
basis of social support for patients with high-
risk pregnancy and told the family members to 
monitor the patients’ compliance to the pre-
scriptions and their regular visits to the 
hospital.

Outcome measures

Insulin usage and weight changes of patients in 
the control and observation groups were mea-
sured and recorded. Glycemic indexes before 
and after nursing, incidences of perinatal com-
plications and neonatal complications of 
patients in the two groups were statistically 
analyzed.

Statistical methods

Data were analyzed using SPSS version 17.0. 
Descriptive statistics were presented as mean 
and standard deviation (_x  ± s). Quantitative 
data was compared using u test while percent-
age (%) was applied for enumeration data using 
χ2 test. P<0.05 was considered statistically 
significant.

Results

Comparison of insulin usage and weight 
changes 

Compared with those in the control group, less 
patients in the observation group needed extra 
insulin to control the blood glucose or the 
change of BMI during pregnancy (ΔBMI) ≥6 kg/
m2 and less average weight gain prior to deliv-
ery, with the difference statistically significant 
(P<0.05). More details were displayed in Table 
2.

Table 4. Comparison of incidences of perinatal complications between 
control group and observation group

Control 
group

Observation 
group

P 
value 

Cesarean delivery 63 (63.0%) 34 (34.0%) 0.000
Polyhydramnios 29 (29.0%) 10 (10.0%) 0.001
Pregnancy-induced hypertension syndrome 21 (21.0%) 8 (8.0%) 0.016
Postpartum hemorrhage 17 (17.0%) 6 (6.0%) 0.027
Others 6 (6.0%) 4 (4.0%) 0.746

develop suitable exer-
cise plans such as gym-
nastics and walking in 
order to promote their 
postpartum recovery. ④ 
During the whole course, 
nurses would enhance 
the patient awareness of 
the disease and func-
tions of the family, help 
the patients and their 
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Comparison of glycemic indexes before and 
after nursing 

Differences of level of fasting plasma glucose 
(FPG), 2 h postprandial plasma glucose (2hPG) 
and hemoglobin alc (HbAlc) of the two groups 
before and after nursing were not statistically 
significant (P>0.05). However, glycemic indexes 
of the observation group after nursing were sig-
nificantly lower than those in the control group 
(P<0.05) as shown in Table 3.

Comparison of incidences of perinatal compli-
cations

Incidences of cesarean delivery, polyhydramni-
os, pregnancy-induced hypertension syndrome 
which was defined as hypertension (blood pres-
sure ≥140/90 mmHg) with or without protein-
uria (≥300 mg/24 h) emerging after 20 weeks 
of gestation and resolving up to 12 weeks after 
delivery and postpartum hemorrhage (blood 
loss of more than 500 mL following vaginal 
delivery or more than 1000 mL following cesar-
ean delivery) in the control group were signifi-
cantly higher than those in the observation 
group (P<0.05) as displayed in Table 4.

Comparison of incidences of neonatal compli-
cations

Incidences of macrosomia, which was defined 
as birth weight of 4000-4500 g or greater than 
90% for gestational age after correcting for 
neonatal sex and ethnicity, hyperbilirubinemia 
(total serum bilirubin level >5 mg/dL), fetal dis-
tress, stillbirth and teratogeny in the control 
group were significantly higher than those in 
the observation group (P<0.05) as displayed in 
Table 5.

Discussion

Gestational diabetes, which is a special type of 
diabetes, is a condition in which pregnant 
women have various degrees of impaired glu-

cose tolerance or significant diabetes, no mat-
ter whether insulin or dietary therapy is applied 
or the condition maintains after delivery [1, 6]. 
The majority of patients have no obvious clini-
cal symptoms in early stages. However, as the 
disease progressed, gestational diabetes can 
increase the incidences of hypertension and 
infection in pregnancy which not only affects 
pregnant women, but also has great potential 
to harm the fetus [7, 8]. It has been referred in 
a study that weight gain during pregnancy is an 
important factor affecting maternal and fetal 
health. Obesity can lead to high incidence of 
diabetes in pregnant women, which may cause 
increased incidences of abortion, polyhydram-
nios, macrosomia and fetal distress [9]. One 
study reported that women with gestational 
hyperglycemia could develop metabolic disor-
der caused by dysglycemia, leading to high cho-
lesterol and high blood pressure, coupled with 
a significant increase in the incidence of pre-
eclampsia induced by severe insulin resistance 
[10, 11]. Alberti et al. [12] mentioned in his 
article that factors Influencing blood glucose 
control are very complicated, in which BMI and 
weight gain during pregnancy are important 
ones for gestational diabetes that cannot be 
ignored. Moreover, progress in treatment 
depends largely on the pregnant women’s 
understanding and cooperation toward the 
decisions and practice of medical staff.

Control of blood glucose during pregnancy has 
important clinical significance. Moreover, care 
of high quality will help control blood glucose 
during pregnancy. TSCS is a new model of care 
which presents a family-oriented MDT which 
combines practitioners and nurses in obstet-
rics, endocrinology and nutrition departments 
as a whole, [4] and its clinical effect is worth 
discussing. The findings of the study showed 
that there was significantly lower rate of those 
in the observation group who needed extra 
insulin to control blood glucose or ΔBMI≥6 kg/
m2 and less average weight gain prior to deliv-

Table 5. Comparison of incidences of neonatal complications between control group and observation 
group
Groups Cases Macrosomia Hyperbilirubinemia Fetal distress Stillbirth/teratogeny Others
Control 100 27 (27.0%) 21 (21.0%) 15 (15.0%) 8 (8.0%) 2 (2.0%)
Observation 100 8 (8.0%) 6 (6.0%) 3 (3.0%) 0 (0.0%) 0 (0.0%)
χ2 value -- 11.221 8.392 7.387 6.380 0.505
P value -- 0.000 0.004 0.007 0.012 0.477
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ery compared with patients in pregnancy in the 
control group. Furthermore, glycemic indexes 
of the observation group after nursing were sig-
nificantly lower than those in the control group. 
This is due to weight gain from fetal growth 
pregnant and women’s own fat accumulation 
during pregnancy. Besides, the increase of fat 
is associated with abnormal secretion and 
insulin resistance in patients [13]. With servic-
es from nurses of obstetrics, endocrinology 
and nutrition departments and close assis-
tance from family members, patients in the 
observation group developed the awareness of 
the dangers of gestational diabetes and 
strengthen compliance of orders and coopera-
tion of treatments, and thus, contributing to the 
effective control of blood glucose and body 
weight of pregnant women through diet, medi-
cation and so on. Furthermore, incidences of 
cesarean delivery, polyhydramnios, pregnancy-
induced hypertension and postpartum hemor-
rhage in the observation group were significant-
ly lower than those in the control group. This 
result was due to the fact that gestational dia-
betes had less impact on pregnant women 
under TSCS with fluctuation of blood glucose 
within the normal range and less organ pathol-
ogy. In addition, incidences of macrosomia, 
hyperbilirubinemia, fetal distress, stillbirth and 
teratogeny in the observation group were also 
significantly lower than those in the control 
group. This could be due to the fact that fetal 
weight is positively correlated with pregnant 
women’s weight, and that abdominal fat will 
affect the abdominal muscle contractility dur-
ing labor. Besides, difficulty in delivering the 
head of the fetus would occur, which could lead 
to fetal distress and even dead fetus owing to 
reasons like thick pelvic floor tissue and the 
accumulation of vulva fat.

In conclusion, the application of TSCS with MDT 
in patients with gestational diabetes helps to 
keep the appropriate weight gain, control blood 
glucose by improving glycemic indexes, and sig-
nificantly reduce the incidences of maternal, 
perinatal and neonatal complications, and thus 
improving pregnancy outcomes, with further 
clinical application value. 
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