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 ABSTRACT

 To compare reproductive health history, pregnancy outcomes, birth control

and family planning practices among diabetic and non-diabetic women in

reproductive age group.

 Comparative study was carried out on a sample of 1500women. They were

divided into two group’s 750 married fertile diabetic, and cooperative women (type1,

or type2, or gestational diabetes mellitus) versus 750 healthy non-diabetics, and

cooperative women. During the period from September 2007 to January 2008, data

were collected using structured interview.

The mean age of menarche was13.3in diabetic women and 13.4 in non-diabetic

women (p=0.06), was not statistically significant. The congenital malformation rate

was significantly higher in diabetic women than non-diabetic women (4.9%, and 1.1%
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respectively). The stillbirth, neonatal death, and intra uterine fetal death rates were

also higher in diabetic women (8.9%, 7.1%, and 3.5% respectively) than non diabetic

women (2.7%, 1.5%, and 1.7% respectively). And the same was true for macrosomia

40.2%for diabetic women and 4.2%for non diabetic women. The rate of neonatal

hypoglycemia in diabetic women was 20.7%. Preterm delivery was found1.9 times

higher in diabetic women (15.5%) compared with 6.1% of non-diabetic women,

(p<0.005). Caesarean delivery was significantly more frequent in diabetic women

than non-diabetic women (29.6%, 15.5%respectively). The most common method

used for family planning after the last pregnancy was intra uterine device in both

groups  while tubal legation was used in diabetic women more than non diabetic

women. Breast-feeding among diabetic women was less than non diabetic women (p

value < 0.005).

                Adverse pregnancy outcomes in diabetic women remain high compared

with non-diabetic women. Diabetes was found to be independently associated with

serious adverse outcomes in pregnancy compared with non-diabetic women. Intra

uterine device was the most common method used for family planning in both

diabetic and non-diabetic women. There is a need to increase awareness about the

importance of preconception care, planning pregnancy, family planning method, and

breast-feeding among diabetic women.
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Chapter One

INTRODUCTION

Diabetes is the most chronic prevalent medical condition affecting the reproductive

health. It is associated with adverse pregnancy outcome (1). A nation wide population-

based survey in the United States revealed that nearly 4 percent of pregnant women

have diabetes: 88 percent had gestational diabetes mellitus, defined as glucose

intolerance that appeared during pregnancy, whereas 12 percent were women known

to have diabetes. Of those with pregestational diabetes, 35 percent had type 1 and 65

percent type 2 diabetes (2). Pregestational diabetes mellitus represents one of the most

challenging medical complications of pregnancy. More than 8 million women in the

United States have pre gestational diabetes mellitus, and it is observed in 1% of all

pregnancies (3, 4, 5). Although 90%of diabetic cases encountered during pregnancy are

gestational diabetes mellitus (GDM), more than one-half of those women eventually

develop type 2 diabetes mellitus later in life.

The prevalence of type 2 diabetes in young women and children is increasing: WHO

data from 1992 showed that the prevalence of diabetes in women of childbearing  age

(20-39) to be highest in native Americans, Micronesians, Rural Fijians, and

Aboriginal Australians, in whom the populations have very high rate of type 2

diabetes (6). In adolescents, type 2 diabetes has been increasingly noted in native

Canadian and American populations, Mexican- Americans, African – Americans ,

Japanese people , and Libyan Arabs(7) . The prevalence of diabetes in developing

countries, such as the Arab countries, varies from 3%in Sudan to 35%in Bahrain (8). In

a recent study (9) in Jordan, the age-standardized prevalence of diabetes mellitus (DM)

and impaired glucose tolerance (IGT) were 17.1 and 7.8%respectively, confirming
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that the prevalence of diabetes and IGT is high in Jordanians and increasing. This rise

in the prevalence of type 2 diabetes in general, and in younger people in particular,

has led to an increasing number of women with type 2 diabetes in pregnancy.

 Several studies (10,11,12 )have confirmed that outcomes of pregnancy in women with

both type 1 and type 2 diabetes remain poor compared with women without diabetes,

and that outcome is frequently related to poor glycemic control in early pregnancy

because hyperglycemia leads to dysmorphogenesis. It is also known that excess

glucose metabolism by embryos in a hyperglycemic environment disturbs a complex

network of biochemical pathways (13).Women with diabetes face unique health

challenges throughout their life cycle. Diabetes can have a significant impact on

puberty, menstruation and reproduction (14).

Puberty

Menarche: Is the occurrence of the first menstruation, may occur as early as age nine

or as late as seventeen year and still be within normal limits (15). In type1 diabetes, the

age of menarche is delayed by one year when compared to control group (16) and

women with type1 diabetes had more menstrual problems (long menstrual cycle,

menorrhagia) and other reproductive consequences (17). Study conducted by Squib et

al in 2005, found that the late age at menarche in type 2 diabetes mellitus and

abnormal glucose tolerance was inversely associated with fasting and post challenge

glycemia (18).
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Pregnancy outcomes

Spontaneous Abortion: - The increased frequency of spontaneous abortion in poorly

controlled diabetic women is thought to be secondary to hyperglycemia, maternal

vascular disease, including uteroplacental insufficiency, and possibly immunological

factors (19, 20, 21). The excess risk of spontaneous abortion in diabetic women is

probably related, in part to an increased frequency of dysmorphogenesis (13).

Perinatal Mortality: - Remains significantly elevated in women with pregestational

diabetes compared to the background population (22, 23). A threefold increase in

perinatal mortality has been reported in women with type 2 diabetes compared to

women with type 1 diabetes (12).

Major Congenital Malformations: Considered the leading cause of mortality and

serious morbidity in infants of mothers with type 1 or type 2 diabetes (10). Clinical

trials of preconception care to achieve stringent blood glucose control in the

preconception period and during the first trimester of pregnancy have demonstrated

striking reductions in rates of malformations compared with infants of diabetic women

who did not participate in preconception care (24). The critical time for optimal

glycemic control is before 7 weeks’ gestation, during early organogenesis (25).

Macrosomia:  Maternal diabetes mellitus significantly increases the chance of having

a macrosomic infant; it also changes the anthropomorphic measurements of infants of

diabetic mothers compared to offspring of non-diabetic women (26). Macrosomia is

defined as fetal weight greater than 4.0 kg or birth weight above the 90th percentile

for gestational age (27). Macrosomic infants of diabetic mothers have larger shoulder
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and extremity circumferences, a decreased head-to-shoulder ratio, higher body fat,

and thicker upper extremity skin folds compared to non-diabetic control infants of

similar weight and length (26). These changes are temporary and caused, at least in

part, by increased maternal-fetal transfer of substrates (glucose, amino acids) leading

to fetal hyperinsulinemia (28). Although macrosomia is typically considered a late

pregnancy/neonatal problem, the pathogenetic factors leading to macrosomia appear

to be present in early pregnancy (29).

Neonatal Hypoglycaemia: defined as blood glucose levels below 40 mg/dL (2.2

mmol/L) (30). Hypoglycemia is most common in macrosomic infants; this incidence is

related to persistent hyperinsulinemia in the newborn after interruption of the

intrauterine glucose supply from the mother. A potentiating factor is the depressed

response to hypoglycemia of counter regulatory hormones, such as glucagon and

catecholamine, in infant of diabetic mothers (31, 32). Strict glycemic control during

pregnancy decreases but does not abolish the risk of neonatal hypoglycaemia (33), as

illustrated in a report of 78 type 1 diabetics rigorously managed during pregnancy:

14% of the newborns had hypoglycemia (34). Infant of diabetic mothers who are

premature or small for gestational age (SGA) are also at increased risk of

hypoglycemia because glycogen stores are reduced and hyperinsulinemia decreases

the ability to mobilize hepatic glycogen (35).

Route of Delivery: - Maternal diabetes alone is not an indication for caesarean birth

in the absence of usual obstetric indication. Excessive fetal growth among women

with diabetes may be considered an indication for caesarean delivery due to the risk of

morbidity from shoulder dystocia (36, 37). It has been suggested that neonates with

shoulder dystocia have greater shoulder and chest –to head disproportion than
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macrosomic infants without this complication (38). For these reasons, the position of

American college of obstetricians and Gynaecologists is that, although the diagnosis

of macrosomia is imprecise, prophylactic caesarean delivery may be considered to

prevent brachial plexus injury when the estimated fetal weight is greater than 4500g

in women with diabetes (39).

 Birth Control

Despite the seriousness and risk of pregnancy related complications, two thirds of

women with diabetes have not received preconception counselling, with rates of

unplanned pregnancies between 43%and 78% (10, 40, 41) . Planned pregnancies are the

core of family planning. There are several options of contraception for women with

diabetes, with each providing benefits and some posing risks (42). Criteria for selection

should include safety and effectiveness and should be individualized for each

woman’s situation (10). Reliable contraception is particularly important for diabetic

women as unplanned pregnancy in these patients is associated with an increased risk

of spontaneous abortion and congenital malformations if glycemia is not well

controlled. Barrier methods are not as reliable as other methods because diabetic

women are more likely to have menstrual irregularities and liability to infections (17).

Better methods of birth control for diabetic women include the following:

Oral contraceptives are highly effective in preventing pregnancy for diabetic women.

Estrogen doses of 35 mcg have no effect on carbohydrate metabolism, plasma

glucose, or insulin sensitivity; estrogens also increases HDL and total cholesterol and

decreases LDL cholesterol (43). On the other hand, progestin’s increase peripheral

insulin resistance, lower HDL cholesterol, and increase LDL cholesterol; the
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magnitude of these changes depends on the preparation. Other estrogens-progestin

preparations appear to have similar effects, but have not been extensively studied in

diabetes (44). The lowest dose of estrogen and progestin should be prescribed to

minimize the risk of complications. The American College of Obstetricians and

Gynaecologists recommends; based on theoretical concerns, the use of combined oral

contraceptives limited to diabetic women who do not smoke, are younger than 35

years of age, and are otherwise healthy (i.e., without evidence of hypertension,

nephropathy, retinopathy, or other vascular disease) (39). American Diabetes

Association guidelines state that the selection of a method of contraception for an

individual patient should be based on the same considerations that apply to women

without diabetes (10).  Intrauterine devices (IUD) (e.g., copper T380 IUD or

levonorgestrel-releasing IUD) are as safe and effective as for non diabetic women (

45)They are a good alternative for women with microvascular disease who may be at

higher risk for cardiovascular complications from oral contraceptives. Diabetic

women are at increased risk for developing endometrial cancer; use of the

levonorgestrel-releasing IUD should be protective against development of

endometrial hyperplasia (the precursor to endometrial cancer) and may reduce this

risk).
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Breast-Feeding

Has been shown to protect against the development of insulin dependent diabetes

mellitus (46). Owen CG found that breastfeeding in infancy is associated with a

reduced risk of type 2 diabetes, with marginally lower blood glucose and serum

insulin concentrations in infancy (47). Breastfeeding (48) is good for both mother and

her baby as it lowers the baby's risk of getting diabetes, and in the same time, it is

useful to the mother to lose weight between pregnancies and help her body to use

insulin in better way and help to prevent obesity of her body.

The importance of this study stems from high percent of poor pregnancy outcomes

in diabetic women. In addition, no previous studies conducted on diabetic Jordanian

women. Another goal of our study is to identify the practices of diabetic women

regarding birth control and breast-feeding.
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OBJECTIVES

 1 -To compare reproductive health history, birth control and family planning

practices among diabetic and non-diabetic women in reproductive age group.

 2 -To compare pregnancy and birth outcomes history among diabetic and non-

diabetic women in reproductive age group.
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Physiology of Reproduction

Female reproductive cycle: can be defined as episodic uterine bleeding in response to

cyclical hormonal changes. It is the process that allows for conception and

implementation of new life. The purpose of menstrual cycle is to bring an ovum to

maturity and renew a uterine tissue bed that will be responsible for its growth should

it be fertilized (49).

  Hormonal Regulation of Female Reproductive Cycle

During their reproductive years, non pregnant females usually experience a cyclical

sequence of changes in their ovaries and uterus. Each cycle takes about one month

and involves both oogenesis, the process of formation and development of oocyte, and

preparation of the uterus to receive a fertilized ovum. Hormones secreted by the

hypothalamus, anterior pituitary gland, and ovaries control the principal events. The

menstrual cycle is a concurrent series of changes in the endometrium of the uterus to

prepare it for the arrival of a fertilized ovum that will develop in the uterus until birth.

If fertilization does not occur, the lining (stratum functionalis) of the endometrium is

shed during menstruation. The general term female reproductive cycle encompasses

the ovarian and uterine cycles, the hormonal changes that regulate them, and also the

related cyclical changes in the breasts and cervix (50). The ovarian and uterine cycles

are controlled by chemical messengers or hormones. Gonadotropin releasing hormone

(GnRH) is secreted by the hypothalamus and stimulates the release of follicle-

stimulating hormone (FSH) and luteinizing hormone (LH) from the anterior pituitary

gland. FSH, in turn, initiates follicular growth and the secretion of estrogens by the

growth follicles. LH stimulates the further development of ovarian follicles and their

full secretion of estrogens, brings about ovulation, promotes formation of the corpus
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luteum and stimulates the production of estrogens, progesterone, relaxin and inhibin

by the corpus luteum (51). Estrogens are hormones having several important functions.

They promote the development and maintenance of female reproductive structures,

secondary sex characteristics and the breasts. The secondary sex characteristics

include the distribution of adipose tissue in the breasts, abdomen, and hips; also voice

pitch, a broad pelvis and the pattern of hair growth on the head and body. Estrogens

increase protein anabolism and lower blood cholesterol level. Moderate amount of

estrogens in the body inhibit both the release of GnRH by the hypothalamus and

secretion of LH and FSH by the anterior pituitary gland. At least six different

estrogens are present in the plasma of human females but only three are present in

significant quantities: B-estradiol, estrone, and estriol. In nonpregnant females, the

principle estrogen is B-estradiol, which is synthesized from cholesterol in the ovaries

(69). Progesterone is secreted mainly by cells of the corpus luteum and acts

synergistically with estrogens to prepare the endometrium for the implantation of a

fertilized ovum and the mammary glands for milk secretion. High levels of

progesterone also inhibit the secretion of GnRH and LH. A small quantity of the

relaxin hormone produced by the corpus luteum during each cycle, relaxes the uterus

by inhibiting contractions. This is probably facilitates the implantation of an ovum

which is perhaps more likely to occur in a relaxed uterus. During pregnancy, the

placenta produces much more relaxin and continues to relax the uterine smooth

muscle. At the end of pregnancy, relaxin also increases the flexibility of the

symphysis pubes and may help dilate the uterine cervix, both of which ease delivery

of the baby. Inhibin is secreted by granulose cells of growing follicles and by the

corpus luteum of the ovary. It inhibits secretion of FSH and to a lesser extent, LH (51).

Phases of Female Reproductive Cycle: The duration of the reproductive cycle is
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divided into four phases: the menstrual phase, the preovulatory phase, ovulation, and

the postovulatory phase. The menstrual phase lasts for about five days and by

convention the first day of menstruation marks the first day of a new cycle. The

endometrium is shed and the discharge occurs because the declining levels of

hormones, especially progesterone, stimulating the release of prostaglandins that

cause the uterine spiral arterioles to constrict. As a result the cells they supply become

oxygen deprived and die and the stratum functionalis sloughs off. During this phase,

some 20 secondary follicles in each ovary begin to enlarge and continue to do so

through the preovulatory phase, the time between menstruation and ovulation, under

the influence of FSH. By about day six, one follicle has outgrown the others and

becomes the dominant follicle. Estrogens and inhibin secreted by the follicle decrease

the secretion of FSH and the other follicles stop growing. The mature dominant

follicle, or Graafian follicle, continues to enlarge until it is ready for ovulation. It

continues to produce estrogen under the influence of LH. At day 14, the follicle

ruptures and releases an oocyte into the pelvic cavity. This process is known as

ovulation. After ovulation the mature follicle collapses (50). The postovulatory phase of

the female reproductive cycle is the most constant in duration, lasting approximately

from day 15 to 28 and represents the time between ovulation and the onset of the next

menses. In the ovary, after ovulation, the LH stimulates the remnants of the mature

follicle to develop into the corpus luteum, which secretes increasing quantities of

progesterone and some estrogens. This is called the luteal phase of the ovarian cycle.

Subsequent events in the ovary that ovulated an oocyte depend on whether or not the

oocyte becomes fertilized. If the oocyte is not fertilized, the corpus luteum has a

lifespan of only two weeks, after which it degenerates into a corpus albicans. As the

levels of progesterone, estrogens, and inhibin decrease during this phase, GnRH, FSH,

and LH release increases because of the lack of feedback suppression by the ovarian
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hormones. Then follicular growth resumes and a new ovarian cycle begin (50).

However, the oocyte is fertilized and begins to divide; the corpus luteum persists past

its normal two-week lifespan. It is prevented from degenerating by the human

chorionic gonadotropin (HCG), a hormone produced by the chorion of the embryo as

early as eight to 12 days after fertilization. HCG acts like LH in stimulating the

secretory activity of the corpus luteum and the presence of HCG in maternal blood or

urine is an indicator of pregnancy (50).

Pathophysiology of Diabetes in Pregnancy

Pregnancy is characterized by a complex endocrine-metabolic adaptation process

including impaired insulin sensitivity, increased -cell response, moderate increase in

blood glucose levels particularly following the ingestion of a meal, and changes in the

levels of circulating free fatty acids, triglycerides, cholesterol, and phospholipids.

These changes do not reflect a pathological condition; rather, they represent a

necessary, possibly indispensable, adaptation to meet the energy demand of the fetus

and to prepare the maternal organs for delivery and lactation (52). During the first

trimester of pregnancy, insulin sensitivity is normal if not higher than normal (53). As

pregnancy progresses, a condition of insulin resistance sets in, the impairment of

insulin action being more pronounced at the level of skeletal muscle than adipose

tissue (54). The reduction of insulin sensitivity is a common event and is independent

of the initial condition. Catalano et al (55) using the euglycemic-hyperinsulinemic

clamp, estimated a 47% reduction in insulin sensitivity in obese women and a 56%

reduction in normal-weight women in the third trimester of gestation. According to

other studies, with the progression of pregnancy, insulin sensitivity can be reduced as

much as 60 to 80% (56). The insulin resistance developing in pregnancy is likely to be
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a physiological event favouring glucose supply to the fetus. The reduced insulin-

mediated utilization of glucose switches the maternal energy metabolism from

carbohydrates to lipid substrates (free fatty acids), redirecting carbohydrates toward

the fetal tissues (56). Even the slight, though prolonged, postprandial hyperglycemia

associated with impaired insulin sensitivity can contribute to rerouting nutrients from

the mother to the fetus (57). The increase in insulin resistance is largely result of

mixture of placental hormones, including estrogens, progesterone, cortisol, human

chorionic somatotropin (HCS) or human placental lactogen (HPL), and GH (57).

Estrogens and progesterone increase during the early phase of pregnancy and are

involved in maternal glyco-metabolic modifications. Estrogens increase insulin

concentration and insulin binding (58), while progesterone causes glucose intolerance

by decreasing insulin binding and glucose transport, and by impairing insulin

suppression of hepatic gluconeogenesis (58). Plasma concentration of cortisol

approximately doubles during pregnancy. An excess of glucocorticoids can induce

insulin resistance at a post receptor level by impairing insulin receptor

phosphorylation and by reducing the cell content of IRS-1 (59). The hormone human

placental lactogen (HPL) is the product of the hPL-A and hPL-B genes. It is secreted

into the maternal and fetal circulations after the sixth week of pregnancy. HPL

promotes maternal production of insulin-like growth factors (IGFs), modulates

intermediary metabolism, and contributes to directing energy substrates toward the

fetus (60). Similar to the growth hormone, HPL contributes to the reduction of insulin

sensitivity (58) hPL has been suggested to play a role in the control of embryonic

growth (61). Finally, lactogen hormones (HPL, GH, and PRL) have been implicated in

the regulation of islet mass increase that occurs during normal pregnancy (62). In
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normal pregnancies, glucose homeostasis is maintained, in spite of insulin resistance,

by a concomitant compensatory increase in insulin secretion. The increase in insulin

secretion is associated with hypertrophy and hyperplasia of the -cells (62). It is very

likely that these changes are triggered and maintained by placental hormones.

Inadequate -cell adaptation is likely to contribute to the development of gestational

diabetes. In ability to compensate for insulin resistance may reflect intrinsic

alterations of the -cell, as in the case of glucokinase mutations (5% of all cases of

GDM) (63), or extrinsic mechanisms, as in the case of an autoimmune process (<10%).

However, the vast majority of the cases do not recognize an identifiable cellular

alteration. Both in GDM and type 2 diabetes, intolerance to carbohydrates develops as

soon as -cell secretion is no longer sufficient to compensate for insulin resistance (64).

Glucose crosses the placenta by facilitated diffusion therefore; the concentration in

maternal blood determines the level in the fetus. Insulin does not cross the placenta. In

the second trimester, maternal hyperglycemia produces fetal hyperglycemia, causing

stimulation of the fetal ß cells and fetal hyperinsulinemia. Insulin is the major fetal

growth hormone and produces excessive fetal growth particularly in fat, the most

insulin-sensitive tissue. The fetus of the poorly controlled diabetic mother is not only

more likely to weigh more than 4000 gm but to be disproportionately large about the

shoulders and chest, more than doubling the risk for shoulder dystocia at vaginal

delivery. These large fetuses are also at greater risk for intrauterine fetal death during

the last 4–6 weeks of gestation (65).
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Chapter Two

LITERATURE REVIEW

Puberty

Findings of the effect of diabetes on the age at menarche have been inconsistent, some

clinical studies and retrospective analysis have found delays (16, 66), whereas other

studies have found normal age at menarche (67, 68). The Wisconsin Diabetes Registry

Project(69), which is population based incident cohort of individuals with type1

diabetes, found that age at menarche was moderately delayed by approximately 3

months in young women with type 1diabetes as compared with the over all united

states population. A study conducted in 1997, showed that the children with insulin

dependant diabetes mellitus have normal onset of puberty (70). A study conducted by

Saquib et al in 2005, found that the late age at menarche in type 2 diabetes mellitus

and abnormal glucose tolerance was inversely associated with fasting and post

challenge glycemia. (71). A study conducted in Denmark in 1992 showed the age of

menarche among women having developed insulin dependent diabetes mellitus before

age of 10 years was delayed by one year when compared to control (16). Another study

conducted in 2003 (17), to evaluate menstrual cycle histories among women with type

1 diabetes and control women without diabetes showed that women with type 1had

more menstrual problems (long cycle and long menstruation) than control group.
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Pregnancy Outcomes

Major Congenital Malformations: Several UK studies (72, 73, 74) reported that

congenital malformation in type 1diabetes were several times greater than the

background population. A cross sectional study was conducted in 12 perinatal centers

in France in 2000-2001 among 435 pregnant diabetic women, the result found that the

rate of congenital malformation was 4.1 %  (75). A study conducted in North West

England showed that the infant of women with pre-existent insulin dependant diabetes

mellitus have a10 fold greater risk of congenital malformations(72). Another study

performed by Hawthorne LM, found that (22) congenital malformation is four times

higher for pregnancies in diabetic women than for those in women who do not have

diabetes. Kucera found that the offspring of diabetic pregnancies have a 2-3fold

greater chance of having a congenital anomaly as compared with infants of non-

diabetic mothers (76). Miller and co-workers (77) at the Joslin Clinic in a retrospective

study correlated the incidence of major malformations among offspring of diabetic

women with maternal HBA1c concentrations of less than 6.9% and who were deemed

to be in excellent metabolic control produced no infants with congenital

malformations. Women with HBA1C concentrations ranging from 7.0% to 8.5% had a

5.1 % malformation rate, and those with values greater than 8.6% had a 22.4% major

malformation rate. A study conducted by Lapolla A et al (78), reported that congenital

malformation was (4.9) in diabetic women more than non-diabetic Italian women

(0.86). A study conducted by Galindo et al (79), showed that 13.4% of offspring of

pregestational diabetic women who had congenital malformation. Another study

conducted in India (80) reported that the prevalence of congenital malformation

3.8%among PGD, 1.4% in GDM and 0% among non-diabetic women.
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A nation population based study (81) to compare pregnancy outcomes in patients with

type1 diabetes with back ground population. The result found that the congenital

malformation rate was 5% in the diabetic women and 2.8% in the background

population.

Perinatal Mortality: Prospective study conducted in 33centers in Italy (78) to

determine pregnancy outcomes in diabetic women, the result found that stillbirth is

higher in diabetic women than non diabetic women (1.26%vs0.30%),  and the

neonatal death rat of 0.63% in Italian diabetic women where it is 0.32% in non

diabetic women. Cuddy T (82) found the perinatal mortality in type 2 diabetes mellitus

was 46.1/1000, significantly higher than the rates for the general population

(12.5/1000). Cohort study conducted in England, Wales and Northern Ireland between

1st of march2002 and 28th of February 2003, involved 2359 pregnant women with

diabetes. It showed that perinatal mortality in babies of women with diabetes

was31.8/1000 births, and was nearly four times higher than that in the general

population (83). Prospective multi center study took place in eight Danish centers

treating pregnant women with type1 diabetes during 1993-1999, to compare

pregnancy outcome in type1 diabetes with background population; the result showed

that the perinatal mortality rate was 3.1% in type1diabetic women compared with

0.75in the background population (84). Dudley DJ found that stillbirth is associated

with hyperglycemia, resulting in fetal anaerobic metabolism with hypoxia and

acidosis. Prevention of stillbirth in women who have diabetes hinges on intensive

multidisciplinary perinatal care with control of blood sugars (85). Study performed by

Dos Santos Silva et al, (86) found that the rate of stillbirth, and neonatal death are
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higher than the general population (2.5, 1.2%respectively).

Spontaneous Abortion: A study was conducted by Galindo et al (79), showed that

7.9% of pregestational diabetic women had spontaneous abortion. Another study

conducted in North West England showed that the rate of spontaneous abortion was

17% in women with pre-existent insulin dependant diabetes mellitus (72). Shefali AK

et al (80) reported that the proportion of spontaneous abortion was 10.1%in

pregestational diabetes mellitus, 2.7% in gestational diabetes mellitus, and 0%in non-

diabetic controls.

Macrosomia: Cohort study with a numbers of 516 infants of diabetic mothers and

150,589 infants of non-diabetic mothers from singleton pregnancy were studied.

Infants of diabetic mothers had significantly higher rates of large for gestational age

birth than infants of non-diabetic mothers (87). Deborah L. Coney(2002), found that

the macrosomic infant of diabetic mothers(88) had  more than 3 fold higher risk of

shoulder dystocia than macrosommic infant of non diabetic mothers(14.7%vs.4.4%),

part of this increased risk can be attributed to higher macrosomia rate among diabetic

women as compared to normal women. Ballara et al (1993) studied 170 infant of

diabetic mothers and 510 of non-diabetic mothers matched for gestational age, race,

and years of delivery. 45% of infant of diabetic women had macrosomia compared

with 8%of control infants (89). Prospective study was designed to characterize the

macrosomic neonate anthropometrically. The results revealed that neonates

experiencing shoulder dystocia had significantly greater shoulder-to-head and chest-

to-head disproportions than did macrosomic neonates delivered by caesarean section

for failed progress in labour or macrosomic neonates delivered without shoulder



www.manaraa.com

19

dystocia.

 In addition, neonates of diabetic mothers also showed significantly greater shoulder-

head and chest-head size differences than did neonates of non-diabetic mothers of

comparable weight (90).  A study conducted in India (80) reported that the prevalence of

macrosomia is 19.2% among PGD, 27.6%inGDM and 7.1% among non-diabetic

women.

Neonatal Hypoglycaemia: Roy Taylor found that neonatal hypoglycaemia correlates

with maternal hyperglycaemia in labour, not with HBA1C during pregnancy (91).

Infants of women with GDM have an incidence of neonatal hypoglycaemia that

approaches 30–50 % (92-94). Cardero L et al (95) found that neonatal hypoglycaemia is

found in 27% of newborn to mother with gestational diabetes mellitus and pre-

existing insulin dependent diabetes mellitus.

Route of Delivery: A population based study conducted in Ontario, Canada, 1996-

2001 showed that higher rates of caesarean sections in women with pregestational

diabetes (PGD) than women without (PGD) (96).  A study performed by Remsberg KE,

to evaluate the effect of diabetes during pregnancy on caesarian delivery .The result

showed that the rate of caesarean deliveries were 23.4% (97). Bouylvian et al

conducted randomized controlled trials of elective delivery, either by induction of

labor or by elective cesarean section, compared to expectant management in diabetic

pregnant women at term. The results showed that the risk of cesarean section was not

statistically different between groups (98). Another study (99) found that the incidence of

cesarean section was 55.9% in diabetic women. A nation wide population based study

(81), to compare pregnancy outcomes in type 1diabetic women with back ground
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population. The result found that the caesarean rate is higher in diabetic women

(55.9% vs. 12.6%).

Preterm Delivery: Mimouni F found that the rate of spontaneous preterm labor in

diabetic women was31.1%which is significantly higher than that in control population

managed by the same obstetriation in similar clinical settings (20.2%) (100). Lapolla A

et al (78), reported that the preterm delivery rate was significantly higher in type1 and

type2 diabetes than non diabetic women. Another study (99) found the incidence of pre

term delivery was 41.7%. A cohort study performed by Jacques Lep ercq etal reported

that the overall rate of preterm delivery was 24% (101).

Pre Conception Counseling and Pregnancy Care

A study performed in 2006, to evaluate the impact of diabetes on provision

counselling. The results showed that visits which made by diabetic women of

reproductive age were significantly less likely to include contraceptive counselling

than visits made by non-diabetic women of reproductive age (102). Three  studies

(103,104,105), found the same results (Ylinen and Co-Workers (103 ), Helsinki  Fuhrman,

and colleagues in Germany (104), and Steel from Great Britain(105)). These studies

reported dramatic decreases in the incidences of major congenital anomalies among

the offspring of diabetic women who sought care preconceptionally and in whom

virtual euglycemia was achieved during the early weeks of gestation. Lapolla A et al

(78) reported that pre pregnancy counselling had been provided to 43.9% of women

who had type 1 and 29.1%of women had type 2 diabetes. A study conducted by

Galindo et al (79), showed that 11.9% of pregestational diabetic women used pre
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conception counseling.

Several studies in Arab countries concluded that pregnancy in women with diabetes

has been associated with adverse effect on fetal outcomes.

A case control study was done to determine the fetal outcome in diabetic pregnant

patients managed exclusively by the obstetrician at King Faisal military hospital in the

southwest region of Saudi Arabia, to compare this with the non-diabetic control group

in the same hospital. The sample consists of 83 diabetic and non-diabetic pregnant

patients who delivered at king Faisal military hospital over a two-year period. The

results showed a perinatal mortality rate in diabetic patients of 6.02% while that in the

non-diabetic control group was 1.2%, and the caesarean section rate was 5 times

higher in the cases than in controls (130).

Furthermore, in one of cross sectional survey that carried out in Ministry of Health,

Kuwait, to estimate still birth rates in patients diagnosed as having NIDDM. In

addition, it describes socio demographic characteristics, and diabetes related factors

that distinguish women with established NIDDM who experienced repeated stillbirths

from those who did not. The samples data by 99kuwaiti women with NIDDM who are

still in the reproduction are from across sectional survey carried out in 1995/96. The

result reported that the stillbirth rate was 76.5% in comparison to 6.9% from general

population (131). Beside those studies, one study in Benghazi that was done from 1st of

June 1984to1st June1991, 988pregnant diabetic patients were treated by a team of

physicians and obstetricians in Benghazi diabetic clinic. The majority,

64.5%delivered vaginally and 35.5%by caesarean section, rates of abortion, intra
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uterine fetal death and still birth were 7.99%, 3.28%and 2.6%respectively. Congenital

anomalies of infant were 3.4% (132). Khwaja SS (133) reported that infants born to

diabetic mothers were heavier than the infants of non-diabeticmothers.

Birth Control

Effective contraception is essential for women with type 1 and type 2 diabetes to plan

a pregnancy while in optimal glycemic control, reducing their offspring’s risk of

congenital malformations (106,107). Similarly, women with previous GDM should use

effective contraception permitting glycemic status to be assessed before any

pregnancy. Oral contraception remains the most popular form of birth control despite

the risk of potential side effects. The main reasons for their popularity are their low

failure rate (<1%) and easy for use. Recent Cochrane review of hormonal versus non-

hormonal contraceptives in women who have diabetes found three studies that met

quality criteria (108). One study compared the influence of the levonorgestrel releasing

intra uterine device versus copper IUD on carbohydrate metabolism in women who

have type 1 diabetes mellitus (109), no differences were found in daily insulin

requirement, HBA1C levels, or fasting blood sugar after 12 months of use. The other

two studies were described as having limited methodology quality and compared

women taking progestin only pills with women taking different estrogen /progestin

combinations (110,111).The results reported that blood glucose levels remained stable

during treatment with most regimens.

 Several studies (112,113,114) reported that the use of low-dose combination oral
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contraceptives (OC) and progestin-only OCs (0.35 mg norethindrone) in women with

type 1 diabetes appears to produce minimal metabolic effects. Retrospective, cross-

sectional studies and case-control trials (115,116) in women with type 1 diabetes have

not found any increased risk or progression of diabetic sequelae (retinopathy, renal

disease, or hypertension) with past or current use of OCs when controlling for the

known risk factors for diabetic sequelae.

In a retrospective case-control study following-up two groups of young women with

type 1 diabetes for up to 7 years who had either used or never used oral contraception,

there was no difference in the mean HbA1c levels, the mean albumin excretion rates,

or retinopathy scores.  Similarly, in a cross-sectional study of 384 women(116) with

type 1 diabetes, no association was found between the use of OCs, either current, past

or present, and the severity of retinopathy, hypertension, or glycosylated haemoglobin

when controlling for the known risk factors for diabetic sequelae (115).

In women with previous GDM, short-term studies have shown minimal effect of low-

dose combination OCs on carbohydrate and lipid metabolism (117,118). In retrospective

cohort of 904 women with previous GDM, the long-term use of low-dose

combination OCs was shown not to influence the development of diabetes (119), the

cumulative incidence rates for diabetes were virtually identical for women with 3

years of uninterrupted use of combination OCs (25.4%) and non-hormonal forms of

contraception (26.5%). In contrast, (143,144) the use of the progestin-only OC (119) (0.35

mg norethindrone) during breastfeeding increased diabetic risk almost threefold, and

the risk increased with the duration of uninterrupted use. Thus, the progestin-only OC

Should not be prescribed in breastfeeding women with previous GDM.  Cross
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sectional study (120) was under taken to determine whether users of oral contraceptives

in nationally representative population of US women had abnormal glucose

metabolism. The results showed that oral contraceptive formulations currently

available in the United States are not associated with an adverse glucose metabolic

profile. In a large prospective observational cohort study(119)of Latino women with

prior (GDM) followed for up to 7 years after pregnancy, COC use was not associated

with increased risk of type 2 diabetes compared with similar women not using

hormonal contraception .

 A study conducted by a Catherine Kime et al found that (121) current use of OCs is

associated with lower glucose levels in young African American and white women

and may be associated with lower odds of diabetes.

The intrauterine device (IUD) offers an excellent and long-acting metabolically

neutral contraceptive choice in diabetic women. Use of the newer, medicated, copper

IUDs have not been associated with any increased risk of pelvis inflammatory disease

after the post insertion period in healthy women or in women with type 1 or type 2

diabetes and thus would be the preferable choice of IUD in diabetic women.

However, as the risk of pelvic inflammatory disease associated with the use of

medicated IUDs is extremely rare in the general population, making it highly unlikely

that large enough studies can ever be conducted in diabetic women to demonstrate no

increase in risk (122,123). No apparent contraindications exist to IUD use in women with

previous GDM. Selection of proper candidates for IUD use and monitoring of IUD

use in women with diabetes or previous GDM are similar to the guidelines for the

general population (123). Prospective controlled study (124) followed 59 women with

type1 diabetes and 1,043 non-diabetic users of a copper IUD for 3years. In 1,754

cumulative months of use, no instances of PID occurred among the diabetic users.
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Rates of failure, expulsion, and bleeding were similar in both groups. Another study

was performed in Italian (125), to determine the pattern of contraception used by

diabetic women. The result showed that 30.4% used hormonal contraception,

12%intra uterine device (IUD).

Breast-Feeding

Prospective observational cohort study of 83 585 parous women in the Nurses’ Health

Study (NHS) and retrospective observational cohort studyof 73 418 porous women in

the Nurses’ Health StudyII (NHS II), to evaluate the association between lactation

history and incidence of type 2 diabetes among parous women, it was found that

increasing duration of lactation was associated with a reduced risk of type 2 diabetes

(126). Growing Up Today Study (GUTS) performed in 2006, to evaluate beneficial

effect of breast-feeding on childhood obesity showed that the breast feeding was

inversely associated with childhood obesity regardless of maternal diabetes status or

weight status (127). Ute M. Schaefer, found that breast-feeding for >3 months appears

to be negatively associated with overweight in early childhood (128). A case-control

study examined breastfeeding and risk of type 2diabetes in the offspring in 46 children

below 18 years of age with type 2 diabetes and control group age- and sex-matched

control subjects from a clinic serving Native Canadians. Their mothers had pre-

existing type 1 diabetes, GDM, or no diabetes during pregnancy. The risk of type 2

diabetes was lower among offspring who were breastfed longer than 12 months versus

none (OR 0.24, 95% CI 0.13–0.84) adjusted for type of maternal diabetes during

pregnancy (129). The American Academy of pediatrics recommends that mother’s
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breastfeed their infants for at least 1 year (140).
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Chapter Three

METHADOLOGY

 Design: comparative study conducted to answer the research questions.

 Setting: The study was conducted in the National Center of Diabetes, Endocrine and

Genetics (NCDEG) in Amman- Jordan in the period from September 2007 to January

2008.

The center was established in Amman in 1998 as one of the centers attached to the

higher council for science and technology .The center is considered the only

specialized national centre for diabetes, endocrinology, and genetics in Jordan. The

patients come to the center from all over the country, directly, or referred from other

clinics in the kingdom.

 Study population: The sample size was 1500women.They were divided into two

groups: first group included consecutive cooperative married and fertile female

patients with diabetes (type1 diabetes, or type 2 diabetes, or gestational diabetes)

attending National Centre of Diabetes, Endocrine, and Genetics clinics. The second

group included non-diabetic cooperative healthy women who are relatives of children

treated in the same center, and primary health care provider.

Exclusion criteria: unmarried and nulligravidae women were excluded.

 Data collection method: data collected through structured interview, participants

were informed about the purpose of the study and after their consent, were
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interviewed for seven sections that included the following:

1- Socio demographic variables included marital status, and level of education.

2- Menstrual cycle history

3 -Birth control and family planning.

4- Preconception counselling for last pregnancy.

5 - Pregnancy care for last pregnancy.

6- Pregnancy outcome for last pregnancy.

 7- Breast feeding history.

This information was recorded on the data sheet.

 Operational definitions for the study variables are:

Reproductive health: within the frame work of WHO's definition of health as a state

of complete physical, mental and social well being, and not merely the absence of

disease or infirmity, reproductive health addresses the reproductive processes,

functions and system at all stages of life (134).

 Menarche: was defined as   the occurrence of the first menstruation, may occur as

early as age 9 or as late as17 and still be within normal limits (49).

Menstrual cycle: was defined as episodic uterine bleeding in response to cyclic
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hormonal changes, with duration of menstrual flow 2-7days and interval between

cycles from 23-35(49).

Spontaneous abortion was defined as the loss of a pregnancy before fetal viability

(22 weeks gestation) (135).

Term: - Termination of pregnancy from 37completed weeks to less than 42

completed weeks of gestation (136).

Pre term: Termination of pregnancy before 37completed weeks of gestation (136).

Caesarean delivery: Abdominal delivery of the baby by laparotomy and section of

uterus (138).

Congenital malformations: - were those responsible for death, those causing a

significant future disability, or those requiring major surgery for correction (77).

Hypoglycemia: defined as blood glucose levels below 40 mg/dL (2.2 mmol/L) (30).

Macrosomia: was defined as fetal weight greater than 4.0 or birth weight above the

90th percentile for gestational age (27).

 Planned pregnancy was defined as a pregnancy that was desired before conception

and in which contraception was stopped or avoided for the purposes of becoming

pregnant and in which Woman stated that she attempted to achieve optimal blood

glucose control before becoming pregnant (139).

 Family Planning: implies the ability of individuals and couples to anticipate and

attain their desired number of children and the spacing and timing of their births. It is

achieved through use of contraceptive methods and the treatment of involuntary



www.manaraa.com

30

infertility (137).

Breast-feeding:  Feeding a baby by allowing him/ her to suck at the mother breast

(138).

 Gestational hypertension: was defined as  systolic blood pressure level  140mmHg

or a diastolic blood pressure level 90 mmHg after 20 weeks of gestation on two

occasions at least 6h apart in women with previously normal blood pressure(141).
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Statistical Analysis

Statistical analysis carried out using statistical package for social science (SPSS,

version 12), under guidance and supervision of Dr Yousef Khader. Initially, the data

were examined for data entry errors and outlying values. Detected errors were

corrected as appropriate.  Descriptive statistics were obtained, such as mean values for

continuous variables and proportions for categorical variables, to compare

reproductive heath and birth control histories, were assessed for statistical

significance, using chi square test for categorical variables, and on independent t-test

for continuous variables. Multi variant logistic regression was used to assess the

independent effect of given variable after adjustment for other potential confounders.

Separate regression models were used for spontaneous abortion, stillbirth, intra

uterine fetal death, neonatal death, P value <0.05 was considered statistically

significant.

Ethical Consideration: The study was approved by the  National Centre of Diabetes,

Endocrine and Genetics(NCDEG) ethics committee, the study depended basically on

confidentiality ,as data were used only for scientific aspects, more over, participation

was optional and the data were conducted after taking the verbal approval of

participants.
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Chapter Four

RESULTS

1-socio demographic characteristics of study population

This study included 1500 women they were divided into two groups, 750 diabetic

women (5 women in type 1, 286in type 2, and 459 in gestational diabetes mellitus)

and 750non diabetic women. Majority of study population were educated, 83.5 %

were diabetic women, and 91.6% were non-diabetic as shown in figure1, and table1.

.

Figure1. Distributions of Study Population

5(0.3%) 286(19.1%)

459(30.6%)

750(50%)

type1

type2

gestational diabetes

non diabetic women
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Table1.The Socio Demographic Characteristics of Study Population

Variable Diabetic

 n (%)

Non diabetic

n (%)
Marital status
Married
 Divorced
 Widow

718 (95.7)
    8 (1.1)
  24 (3.2)

721 (96.1)
  21 (2.8)
    8 (1.1)

Level of education
 Illiterate
 Educated

124 (16.5)
626 (83.5)

  63 (8.4)
687 (91.6)
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Puberty (Menstrual History)

The range of age at menarche was (9-19) years in both diabetic and non-diabetic. The

mean ±SD age of menarche in diabetic women was 13.4 ± 1.59 and 13.3± 1.60in non-

diabetic women. There is no statistically significant difference between the mean age

of menarche in diabetic women and non-diabetic women. There was no significant

difference in the duration or the length of the cycle in both groups. While diabetic

women reported more irregular cycles than non-diabetics as shown in table2.

Table2.  Puberty (Menstrual History)

Variable Diabetic

Mean   (SD)

Non diabetic

Mean  (SD)

P-value

Age of menarche       13.3 (1.6)       13.4 (1.5) 0.06

Duration of menstrual cycle         5.6 (1.4)         5.5 (1.3) 0.24

Duration between two menstrual
cycles

     28.8 (4.7)        28.6 (2.7) 0.39
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As shown in table (3), intra uterine device was the most common method of

contraception used by the two groups, (43.3%, 45.9% respectively).While tubal

ligation was used more in diabetics. 24.1%of diabetics and 20.7%of non-diabetics

changed their method of contraception mainly due to side effects.

Table3.Birth Control and Family Planning

Variable Diabetic
 n (%)

Non diabetic
 n (%)

Family planning method
Intra uterine device (IUD)

      Isolation
Tubal legation
Oral contraception
Condom
Progestin oral contraception
Nothing

325 (43.3)
136 ( 18.1)
  69 (9.2)
120 (16.0)
  27 (3.6)
    1 (.1)
 72  ( 9.6)

344 ( 45.9)
130 (17.3)
 33  (4.4)
110 ( 14.7)
  33 ( 4.4)

100 (13.3)
Use more than one method for family planning
Yes
 No

181 ( 24.1)
569 ( 75.9)

155 (20.7)
595 ( 79.3)

 Reason to change method

 Not effective and pregnancy happened.

  Presence of side effect.

 Fear of infertility

  29 ( 16.02)

128 ( 70.71)

24 ( 13.25)

 26 (16.77)

115 ( 74.19)

 14 (9.03)
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Preconception counselling and planned pregnancy (for the last pregnancy)

Only 10% of diabetic women and 14.9% of non-diabetic women had planned their

pregnancy. Majority of study population received counselling on first trimester.

Although non-diabetic women received folic acid more than diabetic women, they are

both used folic acid when they know that they are pregnant, not before.

Table4.  Preconception counselling and planned pregnancy

Variable Diabetic

n (%)

Non diabetic

n (%)

P-value

Planned last pregnancy
Yes
 No

  75 (10)
675 (90.0)

112 (14.9)
638 (85.1) 0.002

Time of first counselling visit.
 Before pregnancy
  First trimester
 Third trimester

  49 ( 6.5)
700 (93.3)
    1 ( 0.1)

  36 ( 4.8)
714 (95.2) 0.209

The period between the last 2pregnancies
  1 years
 >1-2 years
 >2-3 years
 >3  years

126 (17.4)
176 ( 24.2)
156 ( 21.5)
267 (36.8)

137 (19.3)
187 (26.3)
154 (21.7)
232 ( 32.7)

0.376

Received folic acid 476 ( 63.5) 580 (77.3) <0.005

When  was received  folic acid
 Before 3 month of pregnancy
 At time of diagnosing pregnancy

     9 (1.9)
 467 ( 98.1)

    5 ( 0.9)
575 (99.1) <0.005
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Pregnancy Care

88.5% of diabetic women and 90.5%of non-diabetics had follow up by obstetrician.

The majority of them didn’t measure fasting blood sugar during first trimester.

Neither diabetic nor non diabetic women had detailed fetal abnormality scan  to detect

congenital abnormality, and none of them had measurement of maternal serium 

fetoprotein(MSAFP).

 table5. Pregnancy Care

Variable Diabetic

 n (%)

Non diabetic

 n (%)

P-value

Regular follow up during pregnancy
 Yes
 No

496 (66.1)
254 (33.9)

499 ( 66.5)
251 (33.5)

0.456

Provider during pregnancy
 Diabetologest
 Obstetrician
 No body

    2 (0.3)
664 (88.5)
  84 (11.2)

679 (90.5)
  71 (9.5)

0.196

Measurement of  fasting blood sugar
during first trimester

223 (29.7) 143 ( 19.1) <0.005

Measurement of  fasting blood sugar
during second trimester

436 ( 58.1) 234 (31.2) <0.005

Measurement of  fasting blood sugar
during3rd trimester

687 ( 91.6) 677 (90.3) 0.209

Gestational hypertension 156(20.8)   20 (2.7) <0.005
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Pregnancy Outcome: Poor pregnancy outcome indicators were significantly higher

in diabetics than the non-diabetics. This include macrosomia, neonatal hypoglycemia,

spontaneous abortion, pre term delivery, still birth, neonatal death, congenital

abnormality, and intra uterine fetal death as shown in table 6.

Table6.Pregnancy Outcomes

Variable Diabetic

 n (%)

Non diabetic

 n (%)

P-value

Macrosomia 245 (40.2)  30  (4.2) <0.005

Neonatal hypoglycemia 155 ( 20.7)

Spontaneous abortion 141 (18.8) 42 (5.6) <0.005

Pre term delivery 116 ( 15.5) 46 ( 6.1) <0.005

Still birth 67 ( 8.9)  20 ( 2.7) <0.005

Neonatal death 53 ( 7.1)  11 ( 1.5) <0.005

Congenital abnormality 37 (4.9) 8 (1.1) <0.005

Intra uterine fetal
death(IUFD)

 26 ( 3.5)  13 (1.7) 0.025
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Diabetic mothers were significantly older than non-diabetic at their last pregnancy.

The caesarean section rate was significantly high in diabetics than non-diabetics. The

percentage of women who breast-feed their babies was significantly lower in diabetics

compared to non-diabetics. The mean of total gravida in diabetic women was 5.8 and

4.6 in non-diabetic women (Table7).

Table7. Breast Feeding History:

Variable Diabetic

 N (%)

Non diabetic

 N (%)

P-value

Age of mother at last pregnancy, mean(SD)
 <35

35

34.7 (4.67)
 319 (42.5)
 431 (57.5)

32.9  (5.26)
 447 (59.6)
 303 (40.4)

<0.005
<0.005

Route of delivery
Vaginal delivery
Caesarean delivery

528 (70.4)
222 ( 29.6)

634 (84.5)
116 (15.5)

<0.005

Breast feeding 352 ( 46.9) 478 ( 63.7) <0.005

Duration of breast feeding, mean  (SD) 4.9   (6.77) 6.9   (7.17) <0.005

Total gravida, mean (SD) 5.8   (2.2) 4.6  (2.09) <0.005
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Logistic regression analysis was made for a number of variables in the last pregnancy.

This included spontaneous abortion, preterm delivery, stillbirth    , neonatal death,

macrosomia, congenital abnormality, and intrauterine fetal death. The odds ratio is

shown in table8.

Spontaneous abortion

After adjusting for other variables, the odds of having spontaneous abortion in

diabetic women were 3.6 times more than non-diabetic women.

Preterm delivery

After adjusting for other variables, the odds of having preterm delivery for the last

pregnancy in diabetic women was1.9 time’s more than non-diabetic women.

Stillbirth

 After adjusting for other variables, the likelihood of stillbirth in diabetic women

3.81times than non-diabetic women.

Neonatal death

  The risk of neonatal death in diabetic women 5.10 times more than non-diabetic

women, after adjusting for other variables.

Congenital abnormality

 The odds of having congenital abnormality in diabetic women 4.81 times more than

non-diabetic women. After adjusting for other variables.

 Intra uterine fetal death

 After adjusting for other variables, there is no significant different between diabetic

women and non-diabetic women to have intra uterine fetal death.
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Odds Ratio of the Difference between Diabetes and Non-Diabetes for each

Pregnancy Outcomes, after Adjusting Demographic and Health Variables**.

Table8.

Variable *OR (95 % CI) P value

Spontaneous abortion 3.60 (2.50, 5.18) <0.005

Preterm delivery  1.98 (1.35, 2.90) <0.005

Still birth 3.81 (2.26,6.42) <0.005

Neonatal death 5.10 (2.64 ,9.86) <0.005

Macrosomia 14.56 (9.75 , 21.75) <0.005

Congenital abnormality 4.81 (2.22 , 10.40) <0.005

Intra uterine fetal death 1.02 (.47 ,  2.21) 0.94

*OR (diabetics vs. non diabetics)

**Adjusted for (age of the mother for last pregnancy, level of education, planned last

pregnancy, received folic acid, measurement of fasting blood sugar in first

trimester,2nd  trimester, and 3rd  trimester, follow up during pregnancy).
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DISCUSSION

 This study compares reproductive health history, pregnancy outcomes, birth control

and family planning practices among diabetic and non-diabetic women in

reproductive age group.

The effect of diabetes at the age of menarche is inconsistent in different studies. In

Our study the mean age at menarche was not different in both diabetic and non

diabetic women (13.3%, 13.4%, p value 0.06 respectively), this finding agrees with

some studies (67, 68) and disagrees with others (16, 17, 66, 71, 70, 79) which had found a delay

of age of menarche from 3month to one year according to age of developing insulin

dependent diabetes.

Diabetes is the most common medical condition that complicates pregnancy. Our

results showed that the outcomes of pregnancy in diabetic women remain poor

compared to non-diabetic women. We found that the  rate of congenital

malformations in infant of  diabetic women was (4.9%), and it was five times more

than in non-diabetic women (1.1%),which  was consistent   with  other studies in

Italy(78)(4.9%),France(75)(4.1%), North East England(22) (4.0%) , and in

Benghazi(132)(3.4%).

  In this study, we found a four-fold increase of spontaneous abortion in diabetic

compared with non-diabetic women (18.8%vs. 5.6%).Which is similar to other studies

(79, 80, 85).

In the current study, we found a twofold increase in stillbirth in diabetic compared
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with non-diabetic women (8.9%vs. 2.7%).This is in agreement with the Italian study

(78) that reported stillbirth were 1.26 %vs. 0.3% in diabetic and non-diabetic women

respectively. Also Dos Santos et al reported a rate of stillbirth of 2.5% (86). A study

conducted in Kuwait (131) showed that the rate of stillbirth in type 2diabetes was

67,5% compared to 6.9 % in the general population, and another study conducted in

Benghazi   found that the rate of stillbirth was2.6 %( 132).

Our data showed that the prevalence of neonatal death was higher in diabetic than

non-diabetic women (7.1% vs.1.5%). This finding was in agreement with the Italian

study (78) in which neonatal death in diabetic and non-diabetic women were (0.63%,

0.32% respectively). Also Dos Santos et al   reported a rate of neonatal death of 1.2%

(86). Neonatal death in our study was higher than Italian study. This is possibly due to

better care and education in the developed countries compared to our part of the

world.

In the current study, the proportion of intra uterine fetal death (IUFD) among diabetic

women was 3.5% compared to non-diabetic women (1.7%), which was consistent

with study done in Benghazi(132), which found the rate of IUFD in diabetic women to

be 3.28 %.

Our data showed that the proportion of neonatal hypoglycaemia in infant of diabetic

women was 20.7%, which is lower than that reported by   other studies (92, 93, 94, 95).

These differences might be due to different methodology and sample size.

 Infants of diabetic mothers in the present study had a high rate of macrosomia

(40.2%) whereas in   non-diabetic women the rate was (4.2%). This result was

supported by results of studies from Novo Scotia (87) which showed that macrocosmic

infants of diabetic mothers was  45.2%compared with 12.6%of non diabetic mothers.
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In addition, other studies (88, 89).  However, the difference in the proportion of

macrosomia in many studies depends widely on the methodology, the sample size,

and the cut off points for weight to be considered as macrosomia.

Many studies (78, 99,101)  reported that preterm delivery rate was significantly higher in

diabetic women than non-diabetics were. In our study, proportion of preterm delivery

among diabetic women was (15.5%) whereas in the non diabetic women

was(6.1%).This result is supported by the study conducted by Mimouni F (100) who

found that the rate of preterm delivery in type 1 diabetes to be  31.1% compared to

20.2%in non-diabetic women.

  In accordance with other studies ( 81,96,97,98,99,132) we found that caesarean section is

significantly more frequent in diabetic women than in the general population,

probably as a consequence of more frequent obstetric complication (preterm delivery,

preeclampsia,  and macrosomia ). The rate of caesarean section in our study was

29.6%, which is higher than in non-diabetic women (15.5%).

In our study, there are many factors, which might affect outcomes of pregnancy in

diabetic women; first, the age of diabetic women was higher than that of non-

diabetics. Second, the multi parity of diabetic mother compared to non-diabetic

women can adversely affect the outcomes. Third, 6.7% of diabetic women had

attended to obstetrical department for first time before conception, while majority of

them attended in the first trimester. There was a significant different between diabetic

and non-diabetic mothers in planning their pregnancies (10%, vs. 14.9% respectively).

Fourth, none of the diabetic and non-diabetic women had a detailed ultrasound to

detect congenital anomalies, and none of them had measurement of MSAFP. Finally,

the rate of gestational hypertension in diabetic women was found to be higher than
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non-diabetic women (20.8%compared to 2, 7%).

Birth Control

Women with diabetes have many safe and effective contraceptive options.  In current

study, the most common method of family planning used in diabetic women was IUD

(43.3%) which was almost identical to that of non-diabetic women (45.9%) which is

contrast to Italian study (125). This finding can be attributed to the fact that more than

50%of our diabetic population, were 35 years and were multi parous. We have found

that our diabetic women had used tubal legation as a method for contraception more

than non-diabetic women, a factor which can be attributed to the multiparity of

diabetic women. However, the intra uterine device is very effective, reversible

contraceptive method without metabolic disturbances, and offer excellent pregnancy

protection with failure rates below1 %( 123,124, 140). 24.1%of diabetic women used more

than one method for planning their pregnancy for different reasons, compared with

non-diabetic women 20.7 %.This finding can be explained by the fact that they have

insufficient knowledge about birth control methods to reduce risk of unplanned

pregnancy.

Breast-Feeding

  Is recommended, as the preferred method of infant feeding for the first year of life or

longer because breast-feeding was inversely associated with childhood obesity

regardless of maternal diabetes status or weight (140). In our study we have found that

the mean duration of breast feeding in diabetic women was 4.9months which was

lower than the mean duration of non diabetic women(6.9)months. This finding could

be explained by many factors; poor knowledge of the patients regarding the

misconception of transferring diabetes mellitus to her baby by lactation , in addition
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to the use of oral hypoglycaemia agents, which is a contraindication for breast-

feeding.

Strength and limitation of the study

The process of selection of this study sample was not to be intended a representative

sample of all diabetic women in Jordan. However, the pool of diabetic patients that

report to the center from all over the country and the large sample size included in the

study encourage us to believe that Jordanian diabetic women are well represented in

this study.

Advantages of our study include large sample size, non-invasive method, cost

effectiveness, and the lack of previous similar studies in Jordan. Our study has the

limitation of recall bias especially with the grand multi parous women, and the

shortage of records of blood sugar, postprandial blood sugar, HBA1C, and blood

pressure, so we need further study to follow diabetic women from time of planning

their pregnancies to time of delivery in longitudinal study to assess the effect of

diabetes on reproductive health and pregnancy outcomes.
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CONCLUSIONS

Adverse pregnancy outcomes in diabetic women remain high compared with non-

diabetic women.

Diabetes was found to be independently associated with serious adverse outcomes in

pregnancy compared with non-diabetic women.

 Unplanned pregnancy was high in both diabetic and non-diabetic.

Our results showed that there was an insufficient knowledge about family

planning method selection, and the use of appropriate method.
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RECOMMENDATIONS

More keen attention must be given for preconception counselling, and  adequate

maternal glucose control  maintenances near physiologic level before conception and

throughout  pregnancy  to decrease the likelihood  of spontaneous abortion, still birth,

neonatal death, hypoglycaemia, and  macrosomia .

Proper antenatal screening and follow up are advised.

 Criteria for selecting contraception should include safety, effectiveness and should be

individualized for each woman’s situation.

Young women should also be instructed on the importance of taking folic acid.

 Early diagnosis of gestational diabetes mellitus is an important step to improve

outcomes and screening for diabetes should be offered to all pregnant women.

Breast-feeding should be encouraged in women with both pregestational and

gestational diabetes for at least one year.
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APPENDIX A

Data sheet:

Socio demographic Data:

 - File Number: ----------------

1-Marital status:

  1- Married                     2-Divorced                3- Widow

2-Level of education:

1- Illiterate                       2 –Educated

3-Did you have diabetes?

1- Yes                                                                      2- No

4-If yes what is the type of diabetes?

   1- Type1 diabetes                                      2- Type2 diabetes

   3- Gestational diabetes

Menstrual cycle:

5 - Age of menarche :---------------------( years).

6- Duration of menstrual cycle: ---------------- (days).

7- Duration between two menstrual cycles: ------------ (days).

Planned pregnancy:

8 - Method using now for family planning:

1-IUD

2- Isolation

3- Tubal legation
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4- Oral contraceptive

5- Condom

6- Progestin oral contraceptive

7- Nothing

9-Did you use more than one method for family planning?

    1- Yes                              2- No

10- If yes, reason to change the method?

     1- Not effective and pregnancy happened.

    2- Presence of the side effect.

   3- Fear of infertility

 11-The period between the last 2 pregnancies:

      2-(<1years)               3- (>1-2years)

       4 - (>2 to3)              5-(>3years)

Pre conception counseling for last pregnancy:

12-Was the last pregnancy a planned one?

  1- Yes                                  2- No

13-Onset of first counseling for the last pregnancy:

    1- Before pregnancy                           2-First trimester

     3- Second trimester                             4- Third trimester.

14- Did you measure fasting blood sugar before conception?

    1- Yes                                  2- No

15- Received folic acid:

  1-yes                                     2-no

 16-If yes, when was received it.

   1- Before three month of pregnancy.



www.manaraa.com

51

   2- At time of diagnosing pregnancy.

 Pregnancy care for last pregnancy:

17 -Did you regularly follow up your pregnancy as prescribed by your doctor?

1- Yes                                                                    2- No

18- Health provider during pregnancy

1-Diabetologist                     2-Obstetrician

3-G.P                                   4- No body

19- Did you measure fasting blood sugar during first trimester?

1- Yes                                                                    2- No

20 - Did you measure fasting blood sugar during 2nd trimester?

1- Yes                                                                    2- No

21- Did you measure fasting blood sugar during 3rd trimester?

 1- Yes                                                                    2- No

22-Did you do U/S to detect congenital abnormalities during pregnancies?

1-Yes                                                                                2- No

23-Did you measure your maternal serum  fetoprotein (MSAFP)

   1- Yes                                                               2- No

24-Did you have gestational hypertension?

1- Yes                                                               2- No

25-Age of mother------------------- (Years)

Pregnancy outcomes for last pregnancy:

26-Spontaneous abortion (less than 22week):-
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1- Yes                                                   2- No

27-Pre term delivery <37weeks

1- Yes                                                                    2- No

28-Full term (37-42weeks):

1- Yes                                          2- No

29- Intra uterine fetal death (IUFD)

1- Yes                                                                    2- No

30-Still birth during delivery

1- Yes                                                                    2- No

31- Neonatal death

1- Yes                                                                    2- No

32-Weight of baby-------------------------- (kgm)

33-Any congenital anomalies

1- Yes                                     2- No

34-Need for admission NICU for hypoglycemia

1- Yes                                                                    2- No

35-Route of delivery

 1-caesarean delivery                      2-normal delivery

 36-Did you breast feed your baby

1- Yes                                                                    2- No

37- If yes, duration of breast feeding---------------- (month).

 38- total gravida ---------------.



www.manaraa.com

53

REFERANNCES

1- Brydon P, smithT, profit M, Gee H, Holderb R, Dunne F. Pregnancy outcome in
women with type 2 diabetes mellitus needs to be addressed. Int J Clin Pract 2000;
54:418-9.

2- Engelgau MM, Herman, WH, Smith, PJ, et al. The epidemiology of diabetes and
pregnancy in the U.S.1988. Diabetes Care 1995; 18:1029.

 3- Lethbridge, Bernanadel L. Summary health statistics for U.S. adult: National
health Interview Survey, 2002. National center for health statistics .Vital Health Stat
2004; 10(222):1.

4- Martin JA, Hamilton BE, Sutton PD, Ventura SJ, Menacker F, Munson ML. Births
:final data for 2002. NatlVital Stat Rep 2003;52:1.

5-Narayan KM, Boyle JP, Thompson TJ, Srensen SW, Williamson DF. Lifetime risk
for diabetes mellitus in the United States. JAMA 2003; 290:1884-90.

6 - WHO Diabetes Reporting Group. Diabetes and impaired glucose tolerance in
women aged 20-39years.World Health Stat Q1992; 45:321-27.

 7-   OmoriY ,MineiS, TestuoT,ET AL. Status of pregnancy in diabetic women:
comparison of pregnancy in IDDM and NIDDM mothers. Diabetes Res Clin Pract
1994; 24: 273-78.

8-LindaA, MortonB, AdnanH, SandraN, NowakeP, QianZ, Anisa G. Epidemiology of
diabetes among Arab Americans .Diabetes Care2003; 26:308-13.

 9-AjlouniK, Khader Y, Batieha A, Ajlouni H, EL-Kateeb M. An increased
prevalence of diabetes mellitus in Jordan during ten years. Accepted for publication
journal of diabetes and its complications.

10- American Diabetes Association: Preconception care of women with diabetes
[Position Statement]. Diabetes Care 2004; 27: S76–S78.

11- Evers IM,  Valk HW, Visser GH. Risk of complications in women with type 1
diabetes: nationwide prospective study in the North Erlands. Br Med J 2004; 328:
915–919.

 12- Clausen TD, Matheson E, Ekbom P, Hellmuth E, Mandrup-Poulsen T, Damm P.
Poor pregnancy outcome in women with type 2 diabetes. Diabetes Care 2005; 28:
323–328.

13 - Loeken, MR. Advances in understanding the molecular causes of diabetes-
induced birth defects. J Soc Gynecol Investig 2006; 13:2.



www.manaraa.com

54

14- Homko CJ, Trout K. Women and diabetes. Nurs Clin North Am2006, 41:549.

15- Speroff L, Fertz MA .Clinical gynaecologic endocrinology and infertility
.2005(seventh Ed) Philadelphia: Lippincott William&Wilkins.

16- Karen, Callus Hagen, SteenH.Sandq, OleEeshq J. Epidemiology of Menarche and
Menstrual Disturbances in an Unselected Group of women with insulin dependant
diabetes compared to controls. Journal of Clinical Endocrinology and Metabolism
1992; 2:524-529.

17- Elsa S. Strotmeyer, Ann R. Steenkiste, Thomas P. Foley, J, Sarah L. Berga, Janice
S. Menstrual Cycle Differences between Women with Type 1 Diabetes and Women
without Diabetes. Diabetes Care 2003; 26:1016-1021.

18- Squib N, Kritz-Silverstein, Barrett-Connor. Age at menarche, abnormal glucose
tolerance and type2 diabetes mellitus. Climacteric2005; 8:76-82.

19- Miller. E, Hare. JW, Cloherty. JP, et al. Elevated maternal haemoglobin A1C in
early pregnancy and major congenital anomalies in infants of diabetic mothers. N
Engl J Med 1981; 304:1331.

20- Kitzmiller, JL, Watt, N, Driscoll, SG. Decidual arteriopathy in hypertension and
diabetes in pregnancy and immunofluorescent studies. Am J Obstet Gynecol 1981;
141:773.

21- Jovanovic L, Knopp RH, Kim H et al. Elevated pregnancy losses at high and low
extremes of maternal glucose in early normal and diabetic pregnancy: evidence for a
protective adaptation in diabetes. Diabetes Care 2005; 28:1113.

22- Hawthorne G, Robson S, Ryall EA, Sen D, Roberts SH, and Ward-Platt MP:
Prospective population based survey of outcome of pregnancy in diabetic women:
results of the Northern Diabetic Pregnancy Audit. BMJ1997; 315: 279–281.

 23- Yang J, Cummings EA, O'Connell C, Jangaard K. Fetal and neonatal outcomes
of diabetic pregnancies. Obstet Gyneco 2006; 108: 644–650.

24- Kitzmiller JL, Buchanan TA, Kjos S, Combs CA, Ratner R. Preconception care of
diabetes, congenital malformations, and spontaneous abortions (Technical Review).
Diabetes Care1996; 19:514–541.

25- Ornoy A. Growth and neuro developmental outcome of children born to mothers
with pregestational and gestational diabetes. Pediatr Endocrinol Rev2005; 3:104.

26 - McFarland MB, Trylovich CG, Langer O. Anthropometric differences in
macrosomic infants of diabetic and non-diabetic mothers. J Matern Fetal Med 1998;
7:292.

27- Ballard JL, Rosen B, Khoury JC, Miodovnik M. Diabetic fetal macrosomia:
significance of disproportionate growth. J Pediatr 1993; 122:115.

28-  Seidman, DS, Laor, A, Stevenson, DK, et al. Macrosomia does not predict



www.manaraa.com

55

overweight in late adolescence in infants of diabetic mothers. Acta Obstet Gynecol
Scand 1998; 77:58.

29- Page, RC, Kirk, BA, Fay T, et al. Is macrosomia associated with poor glycemic
control in diabetic pregnancy. Diabet Med 1996; 13:170.

30- Cordero L, Treuer SH, LandonMB, GabbeSG. Management of infants of diabetic
mothers. Arch Pediatr Adolesc Med 1998; 152:249.

31-ArtalRplatt LD, Kammula. RK et al. Sympathoadrenal activity in infants of
diabetic mothers. Obstet Gynecol1982; 142:436.

32- BloomS, Johnson. Failure of glucagons release in infants of diabetic mothers. Br
Med J1972; 4:453.

33-Cowett RM, Susa JB, Giletti B etal. Glucose kinetics in infants of diabetic
mothers. AMJ Obstet Gynecol 1983; 146:781.

34-Aucott SW, Williams TG, Hertz RH, Kalhan SC. Management of insulin
dependent diabetes mellitus during pregnancy. Acta Diabetol 1994; 31:126.

35 - KalhanSC, SavinSM, AdamPA. Attenuated glucose production rate in newborn
infants of insulin dependent diabetic mothers. N Engl J Med 1977; 296:375.

36- Golditch IM, kirkman k. The Iarge fetus management and outcome. Obstet
Gyncol 1978; 52:26.

37-Rouse DJ, Owen J, Goldenberg, RL, Cliver SP. The effectiveness and cost of
elective caesarean delivery for fetal macrosomia diagnosed by ultrasound.
JAMA1996; 276:1480.

38-ModanlouHD, Komatsu G, Freeman, RK,Bosu, SK. Lrge-for-gestationl age
neonates: Anthropometric reason for shoulder dystocia. Obstocia Gynecol 1982;
60:417.

39 - ACOG Practice Bulletin#60: Presentational diabetes mellitus. Obstet Gynecol
2005; 105:60.

40- WillhoiteM, BennertHW, JR, PalomaGE, et  al. The impact of Preconception
counselling on pregnancy outcomes experience of the Maine diabetes in pregnancy
program. Diabetes Care1993; 16:450-455.

41- Greene JW, Cloherty JP, Benaceraf BR, Soeldner JS. First trimester
hemoglobinA1C and risk for major malformation and spontaneous abortion in diabetic
pregnancy. Diabetes Care1989; 3:161-167.

42- Betschart J. Oral contraception and adolescent women with IDDM: Risk, benefits,
and implication. Diabetes Educ1996; 22:374-378.

43 - Aris RD, Mestman JH. Contraception and diabetes. Dialogues in contraception



www.manaraa.com

56

2005; 9:1.

 44-Creasy, GW, Fisher, AC, Hall, N, Shangold, GA. Transdermal contraceptive
patch delivering norelgestromin and ethinyl estradiol. Effects on the lipid profile. J
Reprod Med 2003; 48:179.

45-Rogovskaya, S, Rivera, R, Grimes, DA, et al. Effect of a levonorgestrel
intrauterine system on women with type 1 diabetes: a randomized trial. Obstet
Gynecol 2005; 105:811.

46 -Albert Kgmn. Preventing insulin dependent diabetes mellitus .BMJ 1993;
307:1435-6.

47-Owen CG, Martin RM, Whincup CH, Smith GD, Cook DG. Does breast feeding
influence risk of type 2 diabetes in later life? Am J Clin Nutr 2006; 84:1043-54.

48 - Marsha Walker. Breast-feeding with diabetes: yes, you can. J Hum Lact 2006;
22:345.

49 -Speroff L, Fertz MA .Clinical gynaecologic endocrinology and infertility
.2005(seventh Ed) Philadelphia: Lippincott William&Wilkins.

50 - Totorra Derek son. Principle of anatomy and physiology. 3rd edition 2006. Willy
international edition.

51- Heffiner, Linda G. Human Reproduction at aGlance.Oxford: black well science,
2001.

52-King H. Epidemiology of glucose intolerance and gestational diabetes in women
of childbearing age. Diabetes Care 1998: 21: B9-B13.

53- Kjos SL, Peters RK, Xiang A, Henry OA, Montoro M, Buchanan TA. Predicting
future diabetes in Latino women with gestational diabetes: utility of early postpartum
glucose tolerance testing. Diabetes1995; 44: 586-591.

54- Butte NF. Carbohydrate and lipid metabolism in pregnancy: normal compared
with gestational diabetes mellitus. Am J Clin Nutr 2000; 1256 S -1261S.

55- Catalano PM, Tyzbir ED, Roman NM, Amini SB, Sims FA. Longitudinal
changes in insulin release and insulin resistance in non-obese pregnant women. Am J
Obstet Gynecol 1991; 165: 1667-1672.

56- Buchanan TA, Metzger BE, Freinkel N, Bergman RN. Insulin sensitivity and B-
cell responsiveness to glucose during late pregnancy in lean and moderately obese
women with normal glucose tolerance or mild gestational diabetes. Am J Obstet
Gynecol 1990; 162: 1008-1014.

57- Kühl C.  Etology and pathogenesis of gestational diabetes. Diabetes Care 1998;
21: B19-B26.

58 -Nelson T, Shulman G, Grainger D, Diamond MP. Progesterone administration
induced impairment of insulin suppression of hepatic glucose production. Fertil



www.manaraa.com

57

Steril 1994; 62: 491-496.

59- Giorgino F, Almahfouz A, Goodyear LJ, Smith RJ. Glucocorticoid regulation of
insulin receptor and substrate IRS-1 tyrosine phosphorylation in rat skeletal muscle in
vivo. J Clin Invest 1993; 91: 2020-2030.

60-Lytras A, Bock ME, Yuen CK, Dodd JG, Cattini PA. Detection of placental
growth hormone variant and chorionic somatomammotropin-L RNA expression in
normal and diabetic pregnancy by reverse transcriptase-polymerase chain reaction.
Mol Cell Endo crinol 1999; 157:131-142.

61- Karabulut AK, Layfield R, Pratten MK. Growth promoting effects of human
placental lactogen during early organogenesis: a link to insulin-like growth factors. J
Anat 2001; 198: 651-662.

 62- Van Assche FA, Aerts L, De Prins F.A morphological study of the endocrine
pancreas in human pregnancy. Br J Obstet Gynaecol1978; 85: 818-820.

63-Damm P, Kühl C, Buschard K, et al. Prevalence and predictive value of islet cell
autoantibodies and insulin antibodies in women with gestational diabetes. Diabet
Med 1994; 11: 558-563.

64- Buchanan TA. Pancreatic B-Cell defects in gestational diabetes: implications for
the pathogenesis and prevention of type 2 diabetes. J Clin Endocrinol Metab 2001;
86: 989-993.

65-Lauenborg J, Mathiesen E, Ovesen P, Westergaard JG, Ekbom P, Molsted-
Pedersen L, et al. Audit on stillbirths in women with pregestational type 1 diabetes.
Diabetes Care 2003; 26:1385–9.

66-Tatersall RB, Pykda. Growth in diabetic children: studies in identical twins.
Lancet 1973; 2:1105-9.

67-SalernM, Argenzian A, Diamaio S et al .Tenor maturation, and final height in
children with IDDM: effect of age at onset and metcoli. Diabetes Care 2003;
26:1016.

68- Schriock EA, WinterRJ, TraismanHS. Diabetes mellitus and its effects on
menarche. J Adolesc Health Care 1984; 5:101-4.

69-Danielson KK, Pallet M, Allen C. Wisconsin Diabetes Registry Project .J Clin
Endoocrinol Metab2005; 90: 6466-71.

70-SalernoM,Arganiazo ,Dimaio A ,Gasparini N, FormicoloS,DefilippoA. Pubertal
growth, sexual maturation, and final height in children with IDDM. Diabetes
Care1997; 20:721-24.

71- Squib N, Kritz-Silverstein, Barrett-Connor. Age at menarche, abnormal glucose
tolerance and type2 diabetes mellitus. Climacteric2005; 8:76-82.

72-Casson IF. Clarke, Howard CV.McHBkendrick, Pennycook S. Outcomes of



www.manaraa.com

58

pregnancy in insulin dependent diabetic women. Br Med J 1997; 315: 257-278.

73-Hadden DR.Alexander, McCone DR, .Obstetric and diabetic care for pregnancy in
diabetic women: 10 years outcomes analysis, 1985-1995.Diabet Med 2001; 18:546-
553.

74- Penney GC, MairG, Pearson DW. Scottish diabetes in pregnancy group.
Outcomes in pregnancy in women with type1diabetes in Scotland. Br J Obstet
Gynecol 2003; 110:315-318.

75- TineD, Pia Ekbom, Thomas Mandrup, Peter Damm. Poor pregnancy outcome in
women with type2diabetes.Diabetes Care2005; 28:323-328.

76- Kukri. Rate and type of congenital anomalies among offspring of diabetic women.
J Reprod MeD1971; 7:61.

77- Miller J W, Hare and J.P. Cloherty et al. Elevated maternal haemoglobin A1C in
early pregnancy and major congenital anomalies in infants of diabetic mothers. N
Engl J Med 1981; 304: 1331–1334.

78-  LapollaA, DalforaMG,CianniG, BonomoM, ParrettiE,MelloG. Amulticenter
Italian study on pregnancy outcome in women with diabetes. Accepted for publication
journal of Nutr Metab Cardiovasc Dis2007;

79- GalindoA, BurguilloAG, AzrielS, Fuentepde L. Outcome of fetuse in women with
pregestational diabetes mellitus. JPerinat Med2006; 34:332.

80- Shefali AK,Kavitha M,DeepaR,MohanV.  Pregnancy outcomes in pregestational
and gestational diabetic women in comparison to non-diabetic women. J Assoc
Physicians India 2006; 54:613.

81-Jensen DM, DammP, Mollsted –Pederson L, Ovesen P, Westegaard JD, Moeller
M. Outcomes in Type 1 Diabetic Pregnancies. Diabetes Care 2004; 27:2819.

82- Cudy T,Gamble, Townend K,Henley PG,Macpherson P, Roberst B. Perinatal
mortality in type 2diabetes mellitus .Diabetic Medicine 2000;17:33-39.

83-  Mary CM Macintosh, Kate Mfleming,Jaron Abailey et al . Perinatal mortality and
congenital anomalies in babies of women with type1 or type2 diabetes in England,
Wales, and Northern Ireland: population based study. BMJ 2006; 333:177.

84 -Dorte M.Jensen, Peter Damm,LarsMoelsted Pederson, PerOvisen  et al. Outcome
in type1 diabetic pregnancies. Diabetes Care 2004; 27: 2819-23.

 85 -Dudley DJ. Diabetic-associated stillbirth: incidence, pathophysiology, and
prevention. Clin Perinatol 2007; 34(4):611-26.

86- Dos Santos Silva, HigginsC, Swerdlow AJ, Laing SP, Slater SD, Pearson DWM
et al. Birth weight and other pregnancy outcomes in cohort of women with
pregestational insulin treated Diabetes. Diabet Med 2005; 22:440-7.

87-Joanne Yang, Elizabeth A, Colleen O'Connell, Krista Jangaard. Fetal and



www.manaraa.com

59

Neonatal Outcomes of Diabetic Pregnancies. Obstetrics & Gynecology2006;
108:644-650.

88- Deborah. Conway.  Delivery of the macrosomic infant: caesarean section versus
vaginal delivery. Seminars in Perinatology2002; 26:225-231.

89-Ballara, RosennB, Khoury JC, MidovonicM. Diabetic fetal macrosomia significant
of disproportion growth .J Pediat 1993, 122:115-9.

90-Huchang D, Ouchang D, Modanlou.MD, Glenkomastotsu.M et al. Large-for-
Gestational-Age Neonates: Anthropometric Reasons for Shoulder Dystocia.
Obstetrics & Gynaecology1982; 60:417-423.

91- Roy Taylor, choylee, Kyne Grzebalski S, Davison. Clinical outcomes of
pregnancy in women with type 1 diabetes. Fetal and Neonatal Physiology.
Philadelphia: WB Saunders, 1997: 40.

92-Coweta RM. Hypoglycemia and hyperglycemia in the newborn. Fetal and
Neonatal Physiology. Philadelphia: WB Saunders, 1997: 406.

93- Lubchenco L, Bard H. Incidence of hypoglycemia in newborn infants classified
by birth weight and gestational age. Pediatrics 1971; 47:831–838.

94- Kalhan SC, Savin SM, Adam PA. Attenuated glucose production rate in newborn
infants of insulin-dependent diabetic mothers. N Engl J Med 1977; 296:375–376.

95- CorderoL, TreuerSH, Landon MB, GabbeSG. Management of infants of diabetic
mothers. Arch Pediatr Adolesc Med 1998; 152:249-54.

96- Roland JM, Murphy HR, Ball V, Northcote J, Temple RC. The pregnancies of
women with type2 diabetes: poor outcomes but opportunities for improvement.
Diabetic Medicine2005; 22:1774-77.

97-Remsberg KE, Mckeown RE, Mckeown RE, Mcfarland KF, Irwin LS. Diabetes in
pregnancy and caesarean delivery. Diabetes care1999; 22:1561-7.

98- Bouylvain M, Stan C, Irion O .Elective delivery in diabetic pregnant women. Syst
Rev2000; 2: 199.

99-Malinowska A, Czajkowski K, Sotowska A, Sieinko J. Course of pregnancy and
delivery in patients with pregestational diabetes mellitus. Ginekol Pol 2005; 76:264-
9.

100–Mimouni F, Khoury JC: Tran’s placental passage of insulin in pregnant women
with insulin-dependent diabetes mellitus: Its role in fetal macrosomia. N En J
Med1990; 323:309-315.

101- Aques Lepercq, Daniele Doubois, Jose Timsit, Joel Coste, Jose. Factor
associated with preterm delivery in women with type 1 diabetes. Diabetes Care 2004;
27:2824.

102- Schwarz, Eleanor Bimla, Maselli Judith, Gonzales Ralph. Contraceptive



www.manaraa.com

60

counseling of reproductive age. Obstet Gynecol2006; 1075:1070-1074.

103- Ylinen P, Aula and Stenman U  et al.  Risk of minor and major malformations in
diabetes with haemoglobinA1C values in early pregnancy. BMJ1984; 28:345–346.

104- Fuhrman H, Reiker K, Semmler et  al. The effect of intensified conventional
insulin therapy before and during pregnancy on the malformation rate in offspring of
diabetic mothers. Exp Clin Endocrinol1984; 83: 173.

105- Steel J M. Pregnancy counselling and contraception in the insulin-dependent
diabetic patient. Clin Obstet Gynaecol 1985; 28: 553.

106- Fuhrmann K, Reiher H, Semmler K,  et al.The effect of intensified conventional
insulin therapy before and during pregnancy on the malformation rate in offspring of
diabetic mothers. Exp Clin Endocrinol1984; 83:173–177.

 107-Towner D, Kjos SL, Leung B, et al. Congenital malformations in pregnancies
complicated by NIDDM. Diabetes Care1995; 18:1446–1451.

108- Visser J, Snel M. Van Vliet H .Hormonal versus non-hormonal contraceptives in
women with diabetes mellitus type I and2. Cochrane database syst rev 2006 ;(
4):cdoo3990

109-Rogovskaya S, Rivera R, Grimes DA et al.Effect of a levonorgestrel intrauterine
system on women with type l diabetes: a randomized trial. Obstetric 2005;
105(4):811-815.

110- Radberge T, Gustafon A, Skryten A et al .Oral contraception in diabetes control
during over study on serum and high-density lipoprotein (HDL) lipids and diabetes
control during progesterone and combined estrogens/ progesterone contraception.
Horm Metab Res1982; 14(2):61-65.

111-SkoubySO, MolstedpedersonL, KuhiC.  Oral contraceptive s in diabetic women:
metabolic effect of four compounds with different estrogen /progestogen profile.
Fertil Steril 1986; 46:858-64.

112 - Skouby SO, Jensen BM, Kuhl C, et al. Hormonal contraception in diabetic
women: Acceptability and influence on diabetes control and ovarian function of a
nonalkylated estrogen/progestogen compound. Contraception1985; 32:23–31.

113- Peterson KR, Skouby SO, Sidelmann J, Molsted-Pedersen L, Jespersen J. Effects
of contraceptive steroids on cardiovascular risk factors in women with insulin-
dependent diabetes mellitus. Am J Obstet Gynecol. 1994; 171:400–405.

114- Petersen KR, Skouby SO, Sidelmann J, Jespersen J. Assessment of endothelial
function during oral contraception in women with insulin-dependent diabetes mellitus.
Metabolism 1994; 43:1379–1383.

115- Klein BE, Moss SE,  KleinR. Oral contraceptives in women with diabetes.



www.manaraa.com

61

Diabetes Care 1990; 13:895–898.

116-Greg SK, Chase HP, Marshal G, Hoops S, Holmes DL. Oral contraceptives and
renal and retinal complications in young women with insulin-dependent diabetes
mellitus. JAMA 1994; 271:1099–1102.

117- Skouby SO, Kuhl C, Molsted-Pedersen L, et al. Triphasic oral contraception:
Metabolic effects in normal women and those with previous gestational diabetes. Am
J Obstet Gynecol. 1985; 153:495–500.

118 - Kjos SL, Shoupe D, Douyan S et al. Effect of low-dose oral contraceptives on
carbohydrate and lipid metabolism in women with recent gestational diabetes: results
of a controlled, randomized, prospective study. Am J Obstet Gynecol. 1990;
163:1822–1827.

119- Kjos SL, Peters RK, Xiang A, Thomas D, Schaefer U, Buchanan TA.
Contraception and the risk of type 2 diabetes mellitus in Latina women with prior
gestational diabetes mellitus. JAMA1998; 280:533–538.

120- RebeccaJ, Troisi, CatherineC, Cowie, MaueeenI Harris. Oral contraceptive use
and glucose metabolism in a national sample of women in the United States. Am J
Obstet Gynecol 2000; 183:389-95.

121- Catherine Kim, David S, Siscovick, CatarinaI. Kiefe, Thomas D. Oral
contraceptive use and association with glucose, insulin, and diabetes in young adult
women. Diabetes Care2002; 25:1027-32.

122- Farley TM , Rosenberg MJ, Rowe PJ, Chen J-H, Meirek O. Intrauterine devices
and pelvic inflammatory disease: An international perspective. Lancet1992; 339:
785–788.

123-  Kjos SL, Ballagh SA, La Cour M, Xiang A, Mishell DR Jr. The copper T380A
intrauterine device in women with type II diabetes mellitus. Obstet Gynecol 1994;
84:1006 –1009.

124- KimmerleR, WeissR, Berger, et al. Effectiveness, safety, and acceptability of a
copper intra uterine evice (CUsafe 300) in type 1diabetic women. Diabetes care1993;
16:1227-1230.

125- Napoli A, Colatrella R, BottaG. Contraception in diabetic women. Diabetes

Research and Clinical Practice2005; 67:267-272.

126- Alison M, Janet W, Rich Edward, Walter C, Karin B.  Duration of Lactation and
Incidence of Type 2 Diabetes. JAMA 2005; 294:2601-2610.

127- Elezabith J. Mayerdavis, Frank B.   Sheryl, Matthew W. Gilman. Breast-feeding



www.manaraa.com

62

and risk for childhood obesity. Diabetes Care2006; 29:2231-37.

128-  Ute M. Schaefer-Graf , Reinhard Hartmann,  , Julia Pawliczak , Doerte Passow ,
Michael Abou-Dakn, Klaus Vetter . Association of Breast-feeding and Early
Childhood Overweight in Children from Mothers with Gestational Diabetes Mellitus.
Diabetes Care 2006; 29:1105-1107.

129- Young TK, Martens PJ, Taback SP, Sellers EA, Dean HJ, Cheang M, Flett B.
Type 2 diabetes mellitus in children: prenatal and early infancy risk factors among
native Canadians. Arch Pediatr Adolesc Med 2002; 156:651–655.

130- Sobnde AA,AL Bar H,Archibong.Diabetes and perinatal loss. A continuing
problem. Saudi Med 2000; 21(2):161-3.

131- Dobardzic A, AL-Busan M, Ddobarzic R. Rates of stillbirths in Kuwaiti women
with non-insulin-dependent diabetes. Med Arh 2000; 54:75-7.

132- From the department of family & community medicine, college of medicine,
king Faisal University, dammam, Saudi Arabia. Received   1st July 2000.

133- Khwaja SS, Al-suleman SA, Al-subai MH.  Screening for gestational diabetes in
a teaching hospital in Saudi Arabia .Aust Z J Obstet Gynecol1989; 29:209-11

 134- WHO position paper on health population and development for the international
conference on population and development, cairo5-13september1994.

135-Public health in Europe 4: Glossary of health care terminology, WHO/EURO,
1978 potts M. et al. Abortion, Cambridge, Cambridge University press.1977.The State
of the World’s Children,1992, UNICEF.pp98-99.

136-International classification of disease. Manual of the international statistical
classification of diseases, injuries and causes of death. Based on the recommendations
of the Ninth Revision Conference, 1975 and adopted by the Twenty ninth World
health Assembly. Geneva, World Health Organization 1977, 1.

137 -World Health Organization: Medical Eligibility Criteria for Contraceptive
Use.  2004. www.who.int/reproductive-health.

138- Mother Baby Package. Report of an interregional meeting, Geneva, 18-20
Aprile1994.WHO/FHE/MSM/94.3.

139- Emily V. Holing, ZaneA. Bron, Carla Shaw, Frederick A. Why don’t women
with diabetes plan their pregnancies. DiabetesCare1998; 21:889.

140- American Academy of pediatrics. Breast-feeding and the use of human milk.
Pediatric 2005; 115:496-506.

141- Report of the national high blood pressure education program-working group on
high blood pressure in pregnancy. Am J Obstet Gynecol 2000; 183:S1-S22.



www.manaraa.com

63

:

:

:

:

.
1500    .750)

     (750  
2007  2008.

13.3.
  13.4.

-   
)4.9.%1.1%.(

-  
)7.7.8.9.3.5%(

 )1.5.2.7.1.5 %.(

)40.2.4.2 % .(

-2.7%.

-)15.5(%1.9
)6.1(.



www.manaraa.com

64

-
)29.6,5.5 %.(

-
.

.

.

-
.

-.
-

    .


	001
	002
	003

