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Abstract 

Gestational diabetes mellitus (GDM) is defined as varying degrees of glucose 

intolerance that are first detected during pregnancy. GDM is diagnosed by oral 

glucose tolerance. It is usually tested at 24-28 weeks. If the risk factor for the 

disease is high, it needs to be tested at 12-16 weeks. Although GDM usually 

resolves following birth, it is associated with significant morbidity for the 

women and her child both perinatal and later in life. 

The purpose of this program is to provide the information to GDM high-risk 

population and GDM pregnant women helping them to know how to control 

and manage GDM as well as keeping them healthy during pregnancy. 

The aim of this thesis is to create a gestational diabetes guidebook, with which 

target population can get enough information about GDM, therefore paying 

their attention to GDM. 

This is a function framework thesis based on our practice-oriented research, 

as well as the up-to-date research data on GDM, communication and coopera-

tion with the Maternal and Child Health Center. The thesis is written in English 

for Päijät-hämeen Mukkula Maternity Clinic. 
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Julkaisun otsikko 

Raskauden Diabetes Mellitus 

- Opaskirja raskaana oleville naisille parempi otsikko  

Raskausdiabetes – Opaskirja raskaana oleville naisille 

Tutkinto 

Sosiaali- ja terveysalan ammattikorkeakoulututkinto 

Tiivistelmä 

 Raskausdiabetes (GDM) määritellään vaihtelevaksi glukoosi-intoleranssiksi, 
joka havaitaan ensimmäisen kerran raskauden aikana. GDM diagnosoidaan 
suun kautta annettavan glukoositoleranssin avulla. Se testataan yleensä 24–
28 viikossa. Jos äidillä on riskitekijöitä sairastua raskausdiabetekseen, teh-
dään testi 12-16 raskausviikolla. Vaikka GDM häviää yleensä synnytyksen jäl-
keen, se liittyy merkittävään sairastuvuusriskiin diabetekseen naisilla ja hänen 
lapsillaan sekä synnytyksen jälkeen että myöhemminkin.  

Opinnäytetyön tarkoituksena on antaa tietoa GDM: n riskin omaaville ja ras-
kausdiabetekseen sairastuneille naisille ja auttaa heitä ennaltaehkäisemään 
ja hoitamaan raskausdiabetesta.  

Tämän opinnäytetyön tavoitteena on luoda englanninkielinen ohjekirja, jonka 
avulla kohdeväestö voi saada tietoa raskausdiabeteksestä. Ohjekirja on tar-
koitettu naisille, jotka eivät osaa suomea ja eivät näin voi hyödyntää suomen-
kielistä ohjausmateriaalia.  

Tämä on projekti, joka perustuu käytännönläheiseen tutkimukseen sekä ajan 
tasalla olevaan tutkimustietoon GDM: stä ja tietoon potilasohjauksesta ja oh-
jausmateriaalin kriteereihin. Opinnäytetyön yhteistyökumppanina on toiminut 
Päijät-Hämeen Hyvinvointikuntayhtymän Mukkulan äitiysklinikka.

Asiasanat: Gestaatiollinen diabetes mellitus, ruumiin massaindeksi, geostaa-
tion painonnousu, lääketieteellinen ravitsemusterapia, suun suun sokerin sie-
tokykytesti, Macrosomia, insuliinihoito, tyyppi2. 
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1 INTRODUCTION 

In recent years, hyperglycemia often occurs in pregnant women with a signifi-

cant increase in the global prevalence of diabetes. This phenomenon provides 

a large amount of research data for studying the relationship between preg-

nancy and blood glucose. A systematic review shows that pregnant women 

with hyperglycemia during pregnancy have a higher risk of adverse pregnancy 

outcomes. Positive and correct treatment of gestational diabetes has a very 

large effect on reducing adverse birth outcomes. (WHO 2013a.) 

Gestational diabetes is easily overlooked, but its complications and adverse 

effects on mothers and children are very serious. Nearly half of the women 

who have had GDM will develop type 2 diabetes within 5-10 years. (IDF  

2017.) 

This guidebook is for pregnant women who are not familiar with the situation 

and do not know how to care. When pregnant women are diagnosed with 

GDM, they need to have all the information and knowledge necessary to fully 

understand GDM, the importance of diet and exercise for GDM blood glucose 

control, and the impact of GDM on the fetus and childbirth. The guidebook is 

also available by helping healthcare professionals for those pregnant women 

who cannot understand Finnish and prefer English. Oral and written guidance 

supports each patient to successfully control GDM. The guide provides pro-

fessional help to GDM pregnant women with clear, easy-to-understand vocab-

ulary. The guide, based on the information collected in the paper, will be pro-

vided to Päijät-hämeen Mukkula Maternity Clinic.  

The purpose of this program is to provide the useful information to GDM high-

risk population and GDM pregnant women, to help them to know how to con-

trol and manage GDM, as well as to keep them healthy during pregnancy. 

The aim of this thesis is to create a gestational diabetes guidebook, through 

the guidebook, the target population can get enough information about GDM, 

attracting them to pay attention to GDM. 
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2 DEFINITION OF GDM 

2.1 Gestational diabetes mellitus (GDM) 

GDM is defined as a condition of hyperglycemia that has not occurred or was 

not detected before pregnancy. It develops into diabetes during pregnancy. 

During pregnancy, insulin secretion is resistant due to secretion of certain hor-

mones in the body, or during pregnancy due to obesity, lack of exercise, Hy-

pertension and hyperglycemia leads to the occurrence of hyperinsulinemia. 

GDM is a condition in which a pregnant woman is in a state of hyperglycemia, 

it is likely to cause adverse consequences if it is not well controlled. (Rev Ob-

stet Gynecol 2008.) 

In the middle and late stages of normal pregnancy, the placenta secretes glu-

cocorticoids, estrogens, progesterone and other hormones, which can antago-

nize increased insulin and thus maintain normal blood sugar levels. GDM 

pregnant women with insulin resistance or beta cell function defects, leading 

to disorders of glucose metabolism. (Buchanan,  Xiang 2005.) (Figure1) 

 

Figure1 Gestational diabetes: Caring for yourself and your baby. (DNSS 

2017) 

In the body of pregnant women, the volume of endocrine glands will increase 

too, so that the secretion of prolactin, thyrotropin and adrenaline from the pitu-

itary increases, estrogen and progesterone also help to destroy the balance of 

glucose and insulin, so under the action of a variety of hormones, the function 

of islets is impeded, which in turn causes pregnant women to develop GDM. 

(Rev Obstet Gynecol 2008.) 
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2.2 Epidemiology and prevalence  

The prevalence of gestational diabetes (GDM) worldwide is unclear, appar-

ently has been steadily increasing with the increase in obesity and type 2 dia-

betes. It is estimated that GDM affects 1% to 4% of all pregnancies each year 

(DeSisto, Kim & Sharma 2014.) The incidence of GDM is more common dur-

ing 24-28 weeks of gestation. (NIDDK2014.) It is closely related to genetic 

characteristics, living environment and area, screening and diagnostic criteria, 

and the incidence of type 2 diabetes. According to previous reports, the most 

common risk factors for GDM are pre-pregnancy overweight, family history of 

diabetes, infant macrosomia history, multiple pregnancies, age of pregnant 

women, and a history of GDM. (Erem, Kuzu & Can 2015). GDM affects 1% of 

pregnant women under 20age 20 and 13% of pregnant women over 44 years 

old, depending on the distribution of residential areas, Indian descent, Asia, 

American Indians, Australian Aborigines and Pacific Islanders are at higher 

risk of developing GDM. (Donovan, McIntyre 2010.) In Europe, the incidence 

of GDN is reported as 2%-6% (Buckley, Harreiter & Damm 2011.)  

 

Figure 2 Reported prevalence of gestational diabetes in Europe. (Buckley, 

Harreiter & Damm 2011.)  
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2.3 Screening and diagnosis of GDM 

Screening and diagnosis of gestational diabetes mellitus (GDM) remains a 

controversial issue. A lack of consensus on GDM screening and diagnostic 

criteria means that different groups of women will be identified as GDMs with 

different standards. The International Association of Diabetes and Pregnancy 

Study Groups (IADPSG) criteria for GDM have been widely accepted. ADPSG 

suggested a single step 75g OGTT taking in all pregnant women between 24-

28 weeks of gestation. The guidelines of 2013 both the WHO and the Endo-

crine Society informed that the IASPPSG criteria should be used for GDM di-

agnose. (Bhavadharini, Uma, Saravanan, Mohan, 2016.) 

According to the ADA, the risk assessment of GDM needs to be carried out 

during the first pregnancy test of pregnant women. (ADA 2003a.) 

If a pregnant woman has all of the low GDM risks (age <25, normal weight, no 

history of diabetes and family history, no adverse results of childbirth history, 

no abnormal glucose tolerance history) she does not need to be tested (Rev 

ObstetGynecol2008). 

In Europe, different countries use also the different criteria. In Ireland, France 

and part of Belgium, a 75g OGTT of IADPSG criteria has been used to diag-

nose GDM for high-risk pregnancies. In German, they use the two-step 

screen. Some countries use WHO criteria, ACOG screen strategy or risk-fac-

tor-based screen and so on. The European Board & College of Obstetrics and 

Gynecology (EBCOG) suggested using the new WHO diagnostic criteria for 

GDM at 24-28 weeks of pregnancy. (Benhalima, Mathieu, Damm, et al. 2015). 

In Finland, GDM is diagnosed by performing oral glucose tolerance test 

(OGTT) on pregnant women. The diagnostic thresholds used in Finland are: 

(75g 2h OGTT) fasting plasma glucose ≥ 5.3mmol / l, 1h post load ≥ 

10.0mmol / l, 2h post load ≥ 8.6mmol / l. If the value of OGTT meets the diag-

nostic criteria, GDM can still be diagnosed even if the blood glucose returns to 

normal after the test. (Käypähoito 2013.) 
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According to the diagnosis of diabetes by the ADA (American Diabetes Asso-

ciation) and WHO, it is useful to determine HbA1c levels if diabetes is sus-

pected in early pregnancy, and HbA1C ≥ 6.5% can be diagnosed as diabetes 

(WHO 2006). 



6 

3 PREVENTION AND MANAGEMENT OF GDM 

3.1 Prevention of GDM 

A series of studies have shown that if women do not have high risk factors for 

GDM before pregnancy and can maintain good eating habits and physical ex-

ercise, the incidence of GDM after pregnancy is minimal (NICHD 2014). 

Gestational diabetes must be paid attention to prevent pre-pregnancy. Main-

taining normal weight before pregnancy and timely weight loss can reduce the 

prevalence of GDM (Morisset, St-Yves &Veillette2010). Ingesting large 

amounts of red meat, animal fat, cholesterol and blood products before preg-

nancy can increase the risk of GDM (Bowers,Yeung & Williams 2011). 

During pregnancy, obesity and overweight will significantly increase or de-

crease the risk of GDM. Effective nutrition management through a nutritious 

diet can reduce the risk of GDM. Reducing dietary fat and carbohydrate intake 

can reduce the increase in body weight during pregnancy. (Morisset, St-Yves 

& Veillette 2010.) 

3.2 Management of GDM 

• Dietary 

Dietary has been shown to play an important role in the management of GDM, 

with higher fat, cholesterol and serum iron intake increasing the risk of devel-

oping GDM. High fiber, beans, nuts, fishes and cereals help to reduce the risk 

of GDM. (ADA 2016.) According to the article by medical doctor Neda 

Dolatkhah, it has been proved that the appropriate dietary plan can help GDM 

pregnant women to effectively control blood sugar, and can also improve the 

growth rate of the fetus, while the reasonable addition of dietary supplements 

can improve the probability of fetal defects and the metabolism of GDM preg-

nant women. (Dolatkhah, Hajifaraji & Shakouri 2018.) 

Dietary therapy is the first line of defense for GDM women to manage their 

disease. If diet therapy fails, it means more treatment management will be ac-

cepted. Poor pregnancy results will also increase the patient's pain and treat-

ment costs. (Hemandez, Anderson 2014.) 
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In Finland, it recommended to eat a small amount of meals, and divide the 

food that should be ingested every day into 5-6 meals. In particular, avoid din-

ner and the breakfast time is too long. (Käypähoito 2013.) Eating a high-fiber 

diet can help reduce the risk of diabetes during pregnancy (NICHD 2003.). 

High fiber carbohydrates are preferred. It is recommended to take at least 500 

grams of vegetables, fruits and berries per day. (Käypähoito 2013.) It can de-

lay the rise of blood sugar, help control blood sugar, and feel full, but never 

eat in unlimited quantities fruit. (NICHD  2003.)  

• Physical activity 

Exercise has been proven to be an effective glucose control tool to prevent, 

reduce or delay the need for insulin. Exercise is also conducive to future deliv-

ery of gestational diabetes, infant feeding and postpartum lifestyle changes. 

(Prather, Spitznagle 2012.) In six studies including 322 women with DM2 46 it 

was shown that the dietary advice plus exercise group was more weight loss 

and HbA1c decreased more (Moore, Summerbell, Hooper, et al.2004). 

Studies showed that lots of exercises from low forces to high forces such as 

Yoga, aerobic exercise and jogging which can be safe for mother and fetus. 

The most effective aerobic exercise is the exercise of large muscle groups to 

complete continuous or intermittent movements. It mainly includes walking, 

jogging, fixed bicycles, swimming, boating, skipping, and climbing stairs. 

Among them, walking is the most commonly used (Matthew, David, Johan-

nes, et al. 2012). 

However, suitable and practical aerobic exercise model should be chosen by 

clinical judgment. If the intensity should be strictly controlled, that is especially 

important in the first stage of exercise program. 

Resistance strength training and flexibility exercise are also suitable and safe 

for pregnant women and fetus (Matthew, David, Johannes, et al. 2012). The 

Royal College of Obstetrician and Gynecologists (RCOG), the American Con-

gress of Obstetricians and Gynecologists (ACOG) and the Society of Obstetri-

cians and Gynecologists of Canada (SOGC) recommend the resistance 

strength practice for pregnant women. A 64 patients with GDM study showed 

that the resistance training can reduce the number of patients with GDM who 
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needed insulin. (de Barros, Lopes, Francisco, et al.  2010.) Combined re-

sistance exercise and aerobic exercises are more effective in blood manage-

ment. Resistance exercise can increase the amount of muscles which can im-

prove the blood glucose uptake. The glucose of muscle is independent of in-

sulin response. Aerobic exercise increases the response of insulin.  

It is important to consider the history of physical activity, cardiovascular health 

and strength. After the early period of pregnancy, the discomfort of nausea 

and fatigue has been stabilized. It should be more suitable for women who 

have been sedentary for a long time. Women with small activities history can 

begin with aerobic exercise from 15 min, three times a week to 30 min four or 

more times a week. More than 45 min continuous exercise has the risk of in-

creasing the fetus temperature. Exercise can improve the insulin action and 

glucose uptake for 48 hours, so the aerobic exercise interval is no more than 

2 days. (Cliantha, Jeff 2015.) 

Resistance training recommended limit is twice a week and ideally three times 

a week. Each training session should contain 5-10 exercises, which involve 

the upper body, lower body and core, the repetitions range is 8-15 times and 

includes 1-4 strength gains exercise. (Cliantha, Jeff 2015.) 

Using a track record of exercise is a good practice. Record exercise minutes 

and styles per day or use a device which can count number steps and sum-

marize weekly. Gradually increase the active time or steps every day. (Inter-

national Diabetes Federation 2015.) 

• Self-monitoring blood glucose 

Gestational diabetes must be paid attention during the pregnancy, how to pre-

vent it and blood sugar controlling are especially important. Self-monitoring 

blood glucose can provide important information for patients to control blood 

sugar. Through blood glucose monitoring, they can actively adjust your diet 

and exercise to make their blood sugar reach the standard. (IOSRPHR 2017). 

GDM pregnant women are trained in educators who have experience in dia-

betes education to educate them about the effects of blood glucose testing, 

diet and exercise on blood sugar. (Queensland Clinical Guidelines 2015.) 
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Pregnant women need to take measurements one hour before and after      

breakfast, lunch and dinner every day. The measurement target is 

- Below or equal to 5.5mmol/L before meals 

- Less than or equal to 7.8mmol/L after meals 

- 5-7 times measurements are taken every day. (Käypähoito 2013.) 

The increase or decrease in the number of tests is based on the value of 

blood sugar in pregnant women and the progress of pregnancy. It is recom-

mended that the blood glucose meter of the pregnant woman be used person-

ally, and the blood glucose meter and the record book should be carried with 

them. (Queensland Clinical Guidelines 2015.) 

• Pharmacology therapy 

 Insulin therapy 

People with gestational diabetes can reduce blood sugar by injecting exoge-

nous insulin when diet and exercise therapy are unable to control blood sugar. 

(International Diabetes Federation 2015.) 

Insulin is the only hormone in the body that can lower blood sugar. Insulin 

therapy is the safest during pregnancy. Insulin is a macromolecular protein 

that does not affect the fetus through the placenta, and nearly 27% of GDM 

pregnant women use this therapy. (Queensland Clinical Guidelines 2015.) 

Because there are a lot of types of insulin are available and various insulin 

dosage regimens can be used. Multiple injections in a day or continuous sub-

cutaneous insulin infusion can be used. The best insulin treatment provides 

the appropriate basal requirement of insulin in 24 hours and keeps the correc-

tion blood glucose level and decrease the risk of hypoglycemia and hypergly-

cemia. 

Metformin 

Metformin as a kind of oral medicine for diabetes, metformin is more and 

more popular among pregnant women with GDM. (Queensland Clinical 

Guidelines 2015c.) Its mechanism of action is different from insulin. It can 
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promote insulin sensitivity and glucose tolerance, and there is no hypoglyce-

mia or hyperinsulinemia side effect. It is an oral medication that can be safely 

used during pregnancy. (Reece, Parihar and Lo Bello 2014a.) 

In patients with mild gestational diabetes, the use of metformin is clearly in-

tended to reduce the incidence of macrosomia. However, metformin is not 

recommended as a primary drug because approximately 30% of patients re-

quire insulin. (Käypähoito 2013.) Some studies have shown that the incidence 

of adverse outcomes for insulin treatment is higher than metformin. Although 

insulin is still the main method of GDM treatment, metformin is a safe alterna-

tive therapy. (Reece, Parihar and Lo Bello 2014b.) 

The starting dose is 500 mg once a day, for example 2-3 days after admin-

istration, after which the dose is gradually increased. Pregnant women rarely 

need a daily dose of more than 2 grams. Blood glucose levels were reviewed 

three days after the use of metformin. (Queensland Clinical Guidelines 2015.) 

• Hypoglycemia 

The fasting blood glucose of pregnant women during pregnancy has a ten-

dency of decline, and blood glucose may be physiological or asymptomatic at 

3.5mmol/L. The incidence of hypoglycemia is not high in non-drug treated 

GDM pregnant women. (Queensland Clinical Guidelines 2015.) However, 

treatment of diabetes with drugs (insulin, sulfonylureas) is the most common 

cause of hypoglycemia. (Yanai, Adachi & Katsuyama 2015.) Therefore, the in-

cidence of hypoglycemia is increased in pregnant women who are treated 

with insulin therapy for GDM. Diabetes patients with a blood glucose level be-

low 3.9 mmol/L can be diagnosed with hypoglycemia. (NIDDK 2016.) 
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4 DELIVERY 

4.1  Planning for birth 

The incidence of macrosomia in GDM patients is higher than normal pregnant 

women, because if the mother's blood sugar is at a high level during preg-

nancy, the fetus will produce more insulin to balance blood sugar, which the 

fetus will save more fat and tissue, so GDM pregnant women recommend giv-

ing birth with the support of a professional medical team.(Healthdirect 2017.) 

The main target of GDM pregnant women's delivery time and mode of choice 

is to minimize the complications (hyperglycemia, shoulder dystocia and bra-

chial plexus injuries) and risks associated with macrosomia and outdated la-

bor and reduce the negative outcomes of maternal and neonatal. (Queens-

land Clinical Guidelines 2015.) 

4.2  Date of delivery 

GDM pregnant women who use diet therapy for glycemic control during preg-

nancy, blood glucose control is relatively stable and there are no complica-

tions associated with them, then they can wait for natural childbirth 

(Käypähoito 2013). 

GDM pregnant women use medicine to control hyperglycemia during preg-

nancy. Because of the increased risk of fetal asphyxia after 38 weeks of ges-

tation, their date of delivery is up to the calculated date of delivery 

(Käypähoito 562013.). 

GDM pregnant women who are suspected of having a neonatal newborn or 

have other complications during pregnancy are considered to have delivered 

at 38-39 weeks. (Queensland Clinical Guidelines 2015.) 

4.3  Mode of birth 

If the estimated fetal weight is less than 4,000 g, normal delivery can usually 

be performed. 

On the other hand, if the estimated fetal weight exceeds 4,500 g, caesarean 

section surgery is recommended as a method of delivery. 
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If the fetus weighs between 4,000 and 4,500 grams, the method of delivery is 

chosen individually, considering the course of previous labor, the extent of 

pelvic pain and the likelihood of errors associated with echoes, and the pro-

gression of birth. (Queensland Clinical Guidelines 2015.) 

4.4  Insulin infusion  

GDM pregnant women use high-dose insulin to control blood sugar during 

pregnancy, or during cesarean section, in order to control blood sugar levels, 

insulin infusion is used. (NDSS  2017.) 

The goal is to maintain plasma glucose levels at 4-7 mmol / l during and after 

childbirth. (Queensland Clinical Guidelines 2015.) 

Blood glucose levels were monitored at maternity hospitals every 1-2 hours. 

As long as the mother is eating normally, insulin therapy is continued at regu-

lar doses. When insulin is used after delivery, it is necessary to constantly 

monitor maternal blood glucose levels. After childbirth, blood glucose levels 

were monitored for 1-3 days in the morning and after meals. The goal is to 

know whether the mother still needs insulin therapy. (Käypähoito 2013.) 

4.5 The importance of breastfeeding 

Breastfeeding is the best source of nutrition for infants and young children. 

Pregnant women with GDM need to be given the right breastfeeding 

knowledge during pregnancy. Breastfeeding has long-term benefits for both 

mother and newborn. Breast milk contains antibodies that help children pre-

vent pneumonia and diarrhea. Breastfeeding can lower mothers and Children 

are at risk of developing type 2diabetes in the future, and breastfeeding 

should be done one hour after birth. (Victora, Bahl & Barros 2016.) 

Breastfeeding can help pregnant women consume calories during pregnancy 

and help women lose weight, thereby reducing the incidence of long-term dia-

betes. Many GDM pregnant women find that breastfeeding can maintain their 

fasting blood sugar at a lower state after childbirth. (NICHD 2003.) 
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5 POSTPARTUM CARE 

5.1 5.1 Postpartum blood glucose level (BGL) monitoring  

After GDM mothers give birth, their bodies are in a state of recovery. In a 

short period of time, blood sugar will be controlled within a good range, espe-

cially in pregnant women who are treated with diet and exercise therapy dur-

ing pregnancy. Hyperglycemia will disappear immediately; blood sugar in this 

period is in a state of volatility. (ADA 2013.) So within 24 hours after giving 

birth, the mother who use the pharmacological therapy during the pregnancy 

needs to check blood sugar regularly to find out how much insulin the body 

needs, the goal of postpartum blood glucose in all pregnant women is less 

than or equal to 7 mmol/L. (Queensland Clinical Guidelines 2015.) 

5.2 Newborn care 

Newborns in GDM pregnant women will have no diabetes. (International Dia-

betes Federation 2015.) GDM pregnant women use insulin therapy during 

pregnancy to increase the incidence of neonatal hypoglycemia. (Queensland 

Clinical Guidelines 2015.) So, after the birth, the newborn will be carefully de-

tected 24-48 hours, including heart rate, breathing, color, blood sugar. (NDSS 

2017.) Newborns should be kept warm, mothers should contact the baby's 

skin as soon as possible, breastfeeding should be given as soon as possible, 

and the frequency of feeding should be increased. If breastfeeding fails, the 

neonatal indicators should be monitored. (Queensland Clinical Guidelines 

2015.) 

5.3  Mother's follow-up and Mother's long-term prediction 

• Glucose 

The oral glucose tolerance test (OGTT) was retested after each gestational di-

abetes patient was produced. OGTT can be rested for insulin pregnant diabet-

ics 6 to 12 weeks after childbirth. If the results are normal, check them again 

before they are not regularly checked or before the next pregnancy. (Ian 

Blumer, Eran Hadar, David & R. Hadden, et al. 2013.) 
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• Blood pressure, blood lipids, etc. 

Patients with gestational diabetes mellitus are associated with hypertension, it 

is recommended to be treated with an ACE inhibitor or an ATR inhibitor. Moni-

tor body weight, waist circumference, and blood pressure and blood lipid lev-

els in all gestational diabetes patients every 1 to 3 years. It is important to find 

people with metabolic syndrome and to guide their treatment. (ADA 2007.) 

• Subsequent pregnancy 

Women who previously had GDM can get pregnant again, but the risk of de-

veloping GDM is triple than normal. (Kjos, peters & Xiang 1998.) So, before 

pregnancy, they need to monitor blood sugar, maintain a good lifestyle, get in 

touch with the doctor in the early stages of pregnancy, and tell the doctor that 

they have had GDM before, and the doctor will help the pregnant woman to 

develop the next health plan. (IDF 2015.) 
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6 GDM-RELATED ADVERSE CONSEQUENCES 

There are clear GDM-related adverse consequences to mother and fetus from 

some studies. These adverse consequences associate with mild glucose 

level, but are independent of other factors during pregnancy, e.g. increasing 

weight and BMI. (Metzger, Contreras, Sacks, et al. 2008.) 

6.1 Maternal comorbidities 

• Lifestyle interventions 

GDM has the short- and long-term adverse effects for mothers and babies. 

The lifestyle management is basic strategy for the GDM treatment. Lifestyle 

interventions include education, diet, exercises and self-monitoring of blood 

glucose. Under the lifestyle interventions, more women reached their weight 

goals after baby born and the risk of postpartum depression decreased. (Al-

wan, West, Brown, et al. 2017.) 

• Long-term metabolic comorbidities in mothers 

If the women with GDM in untreated hyperglycemia status can increase the 

risk of developing T2DM in the future life. A recent meta-analysis showed that 

women with GDM had 7.43 times chance of suffering T2DM than the women 

without GDM. (Bellamy, Casas, Hingorani, et al. 2009.) 

Kim et al demonstrated that different ethnic groups women with GDM has a 

similar rate to develop T2DM. During the first 5 years after delivery, the cumu-

lative incidence of T2DM increase significantly and after 10 years, it shows a 

plateau. The Most risk factors related to the future T2DM is the fasting blood 

glucose level during pregnancy. (Kim, Newton, Knopp 2002.) 

GDM increases the risk of developing type 2 diabetes, the incidence of type 2 

diabetes in patients with GDM is 50%. Because gestational diabetes is prone 

to recurrence, it is important to have a good lifestyle in the future or before the 

next pregnancy, especially in weight control and physical exercise. (NDSS 

2017.) 

• Hypertensive disorders 
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Pregnancy hypertensive disorders include: preeclampsia, chronic hyperten-

sion and gestational hypertension. The research showed that GDM women 

with highest BMI are 8 times to develop preeclampsia than the GDM women 

with lowest BMI (Metzger, Contreras, Sacks, et al. 2008). Barden et al (2004) 

study showed that GDM women with more serious insulin resistance and met-

abolic syndrome are easier to development preeclampsia. 

• Preterm birth 

Preterm birth means that the baby born before pregnancy 37 weeks. The pre-

term rate is 6.9% and neonates had less demand for NICU (8.0%). The birth 

weight is more than 90%. The glucose levels after OGTT are significant asso-

ciation with preterm born. The fasting blood glucose levels are not related. 

(Metzger, Contreras, Sacks, et al. 2008.) 

• Shoulder dystocia 

Large infant can cause women with GDM problems of surgical procedures 

and vulvar incision. Even if infant weight less than 4 kg, shoulder dystocia 

maybe requires surgical procedures. Shoulder dystocia was associated with 

the glucose level after OGTT and fasting glucose levels. (Dirar, Doupis 2017.)  

• Caesarean delivery 

In the study showed that Caesarean delivery is about 16.0% of the total par-

ticipants and 7% of them are repeated Caesarean delivery. This result is re-

lated to the glucose level after OGTT and fasting glucose levels (Metzger, 

Contreras, Sacks, et al., 2008.). Infant macrosomia of pregnant women with-

out treated GDM was a mediating factor which due to Caesarean delivery. 

Even if the treated GDM women have the normal baby birth weight, the Cae-

sarean delivery rate is still higher than the normoglycemia pregnant women. 

(Naylor, Sermer, Chen, et al. 1996.) 

6.2 Neonatal comorbidities 

GDM with high glucose level results in neonatal exposure to hyperinsulinemia 

that leads to neonatal hypoglycemia. (Kim, Newton, Knopp 2002) Neonates 

were delivered by GDM women with insulin and without insulin have no 
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significant differences in hypoglycemia. The glucose level after OGTT of GDM 

women are related with neonatal hypoglycemia. (Dirar, Doupis 2017.)  

Hyperbilirubinemia may be associated with increased fetal red blood cell as a 

result of maternal hyperglycemia and fetal hyperinsulinemia. Macrosomia was 

related with maternal glucose levels. Neonatal hypocalcemia happened infre-

quent and the clinical significance is not very well. Respiratory distress syn-

drome may be related with hyperinsulinemia which can affect the produce of 

surfactant synthesis, in contrast, one study showed that there is no difference 

in neonates of GDM women and normoglycemia women. (Dirar, Doupis 

2017.)  

Children born with the GDM women had 8-fold risk of T2DM / prediabetes at 

19-27 years old than with the normoglycemia women. (Damm 2009.) 
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7 ROLES OF NURSE IN THE MANAGEMENT OF GDM 

Apolonia et al. (2003) research showed that the women with GDM, who were 

guide by endocrinologist and nurse in metabolic management, were no differ-

ence in the insulin treatment and perinatal outcome. Nurse can play an im-

portant role in the management of women with GDM.  

Nurses are better educator, spend more time with patients and know more 

about patients than physician. Nurses promote patient appointment keeping 

and educate the patient about self-management and medication manage-

ment. (Sminerio, et al. 2007.)     

Selfcare management plays an important role in effective management and 

the decrease of GDM. Trough medical nutrition therapy to achieve a balanced 

diet is the main basis for management of GDM. The Nurse plays an important 

role in counseling and education GDM women. (Nanyunja, Immaculate, et al. 

2018.) Health-related quality of GDM women can be effectively improved 

through health education. (Mani, Zahra, Mohammad, Soheila, Mandana, 

2017) 

Community follow-up care can promptly correct risk factors and help gesta-

tional diabetes patients monitor post-natal blood glucose status and whether 

they have type 2diabetes. Community care is very important in the GDM man-

agement. (Bernadette, Neil, 2015.) 

One study showed that in the management of GDM, the nurse-led model is 

feasible. Through improving information provision, support and care coordina-

tion, the adverse outcomes of neonates are significantly reduced. (Giuliana, 

Penny, Tania, 2013.) 
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8 PURPOSES AND AIM OF THESIS 

This progress has permission from division head of Päijät-Hämeen family and 

social services, and family services for children. Our cooperator is Päijät-

hämeen Mukkula Maternity Clinic. The public nurse is better educator who 

can educate and support the woman with GDM about self-management and 

medication management. Now our cooperator Mukkula maternity clinic can 

provide Finnish education, but through this guidebook, the healthcare profes-

sionals can easily educate and support the GDM women who cannot under-

stand Finnish and prefer English. 

The purpose of this program is to provide the information to GDM high-risk 

population and GDM pregnant women, to help them to know how to control 

and manage GDM, to keep them healthy during pregnancy. 

The aim of this thesis is to create a gestational diabetes guidebook. Through 

the guidebook, the target population can get enough information about GDM, 

causing their attention to GDM. 
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9 CREATE A GOOD CLIENT BOOK  

A good guidebook must be clear and easy to read as readers can only re-

member 3-5 keywords at a time. The content must be brief and accurate. 

Plain language is easier to remember and understand than the medical jar-

gon. Information structure is according to the needs of readers with the ar-

rangement of the priority level. A patient-centered model is focused on the 

problem and the solution- what to do and how to do. To split the information 

into small pieces and important information is written in the front. Use titles 

and subtitles can be easily to skip into the interested section. Images and 

other graphic elements are used in the text, which support the text directly or 

indirectly and readers can be easier to get the key points. Color text for titles, 

subtitles and images enhance key points and information structure. (Deatrick, 

et al. 2010.) 

Plain language is not a non-professional writing and has a correct grammar, 

complete sentence structure and rightly word usage. Plain language is easy to 

read and understand, tell the reader the information he needed, and improve 

the effect of communication. Clear communication can improve the reader re-

sponse to the information provided. Plain language communication can de-

crease the barriers between the writer and the reader. (NIH a, 2019.) 

Display content clearly can use images, white space, suitable fold and mean-

ingful headings. Images can facilitate learning. Images with text can help 

read, understand and communicate health information. In the main section 

use white space break information to pieces that can less distract. Light back-

ground and black text are the easiest to read. The 12-point type font is a fa-

miliar type. A small font size is difficult to read, especially for person with lim-

ited read ability. (Health, 2010.) 



21 

10   METHODOLOGY OF GUIDEBOOK ABOUT THE GESTATIONAL DIA-

BETES MELLITUS 

10.1 Data search, review and collection 

This is a functional, practice-based thesis. Due to the limitations of the au-

thor's use of Finnish, the Finnish language research data collection in the 

bookstore is relatively insufficient. Its data collection mainly comes from the 

network, masto-finna can be used for our partly data collection, we also 

searched for different high-quality research data from different web pages, in-

cluding käypähoito, WHO, American diabetes association, NICHD, NIH, 

Queensland clinical guidelines and so on. 

Keywords related to the topic are used for data search： 

- Gestational diabetes mellitus 

- Body mass index 

- Gestational weight gain 

- Medical nutrition therapy 

- Oral glucose tolerance test 

- Macrosomia 

- Insulin therapy 

- Type 2 diabetes 

10.2 Functional framework thesis  

Functional thesis is used to solve practical, real-world problems by designing 

and developing new products or knowledge to improve the current situation. 

In the thesis, we found that with the increase of the Finnish immigrant popula-

tion, it is difficult for immigrants to read the Finnish language guidance series, 

which leads to a situation where they are not aware of GDM problem.  How-

ever, the adverse effects of GDM are serious, as such. We wish to publish an 

English GDM guidebook. 
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10.3 Thesis ethical and reliability 

We have read carefully about the “A practical model of self-regulation aca-

demic integrity: A Chinese-English edition of the code of conduct for research 

integrity in Finland”. This set of guidelines promotes responsible research 

methods to prevent academic misconduct in all research institutions and or-

ganizations. It gives guidelines on ethics and integrity in our thesis.   

We strictly follow with the requirements in the guidelines, data collection to re-

liable websites, in line with scientific standards and ethical standards. We re-

spect other people's research results, appropriate reference to other people's 

papers. We conduct research and thesis write-up in accordance with the prin-

ciple of ethics and integrity. However, due to the limitations of our Finnish lan-

guage, some Finnish materials are difficult to adopt, which may lead to the 

limitations of our thesis content.  

10.4 Development and feedback of guidebook 

There are many important elements of considering when writing a guidebook. 

We need to follow the natural laws of the development of things logically, so 

that readers can gradually accept and understand the content of the guid-

ance, choose the order of importance from the reader's point of view, and tell 

by title and subtitle. The content of the reader's text, and prompt readers to 

guide the importance of them, because pregnant women are the main readers 

of the guidebook, suggesting the impact of GDM on the fetus, prompting them 

to follow the guidance. (Hyvärinen 2015.) 

The text should be easy for the reader to understand comprehensively, be-

cause we are targeting ordinary pregnant women or patients, so the content is 

be edited scientifically and accurately, therefore the reader can be given the 

most common and concise language, vocabulary and sentences to minimize 

the use of medical vocabulary. (Hyvärinen 2015). 

In the structure of the text, we use the chronological order, so that readers 

can also get the information they want to know along the regular development 

of pregnancy time. In editing, the sentences are as concise and clear as pos-

sible, and the spelling is correct, avoiding the reader's understanding 
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difficulties due to sentence structure and spelling mistakes. Considering the 

location of the guide, because our guide is mainly based on paper printing, 

the proper appearance and page layout support the structure of the infor-

mation and enhance the readability. (Hyvärinen 2015). 

Based on the theoretical how to make a good client guidebook and the data 

we found about how to manage GDM, we have created a guidebook as the fi-

nal product of our study project. We showed our guidebook to our cooperation 

partner Mukkula Maternity Clinic and collected the feedback from their nurses 

after their evaluation process. This is an open feedback. We evaluated the 

content, structure and language of this guidebook.  

Feedback from Mukkula Maternity Clinic team is positive. The guidebook con-

tains accurate and necessary information. The guidebook is easy to under-

stand and useful. And the question style directly shows main points and im-

mediately attracts the readers’ interest. The language is friendly and plain, the 

readers can easily understand the information about GDM. They also provide 

some advice regarding to self-monitor of glucose monitor and hypoglycemia. 

The nurses of Mukkula Maternity Clinic believe that the guidebook was very 

useful to them.  
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11 DISCUSSION 

GDM is caused by pregnancy, resulting in a persistent hyperglycemia condi-

tion. Insulin resistance or beta cell function defects can be due to disorders of 

glucose metabolism. Changes in estrogen, progesterone and other hormone 

levels during pregnancy are also a contributing factor in gestational diabetes. 

OGTT test is used to diagnose gestational GDM between 24-28 weeks of 

pregnancy.  

GDM can be prevented pre-pregnancy. Dietary and physical activity guidance 

is effective glucose control tools to manage the glucose level. Rich in vita-

mins, high dietary fibers, moderate amounts of carbohydrates and eating 

more times with a little amount are recommended. Aerobic exercises and re-

sistance strength exercises are suitable for GDM women. Self-monitoring 

blood glucose can keep the blood glucose level to reach the standard. When 

diet and exercise therapy cannot control blood sugar, metformin and insulin 

are the popular medicine among pregnant women with GDM.  

The delivery mode, time and type of pregnant women with GDM are associ-

ated with the fetal weight and the glucose level after OGTT. Hypertensive dis-

orders, preterm birth, shoulder dystocia and Cesarean section delivery are re-

lated to GDM. The pregnant women with GDM can increase the risk of devel-

oping T2DM. Neonates born with the GDM women have high risks of neonatal 

hypoglycemia and 8-fold risk of T2DM/prediabetes at age of 19-27. 

The nurse play an important role in the management of women with GDM. 

Nurses spend more time with patients and know more about patient than phy-

sician.   Nurses can provide effective counseling and education to improve 

health-related life quality of GDM women.   

Feedback from Mukkula Maternity Clinic team is positive. The guidebook con-

tains accurate and necessary information. The guidebook is easy to under-

stand and useful. And the question style directly shows main points and im-

mediately attracts the readers’ interest. The language is friendly and plain, the 

readers can easily understand the information about GDM. They also provide 

some advice regarding to self-monitor of glucose monitor and hypoglycemia. 
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The nurses of Mukkula Maternity Clinic believe that the guidebook was very 

useful to them. 

Now in Päijät-Häme Mukkula Maternity Clinic, the high risk GDM women can 

get the guide on how to manage the GDM, but the materials are only Finnish. 

The GDM women are difficult to sufficiently understand the information pro-

vided. In the future, the maternity clinic nurses can educate the high risk GDM 

women who speak English through this guidebook. In this way, the GDM 

women can get more information about GDM and help them to effectively 

manage the GDM. 
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