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Abstract: The frequency of hyperglycemia among pregnant women attending ante-natal clinic was examined 

along with age and parity to assess the incidence of gestational diabetes mellitus. Random blood glucose levels 

in first, second and third trimesters of pregnant women was evaluated by the glucose-oxidase principle using the 

Easy Touch
® 

G blood glucose monitoring system. A survey method was adopted for the study while purposive 

sampling technique was employed to generate data using questionnaire. The random blood glucose levels for 

first trimester (86.3±12 mg/dL), second trimester (93.±12 mg/dL) and third trimester (108±18 mg/dL).  The 

random blood glucose level based on age range 18-22 (92±19mg/dL), 23-27 (94±18mg/dL), 28-32 

(99±16mg/dL), 33-37 (97±17mg/dL) and 38-42 (94±15mg/dL). The random blood glucose level based on parity 

P0 (88.4±16mg/dL), P1 (100±20mg/dL), P2 (99±19mg/dL), P3 (99±13mg/dL) and P4 (96±13mg/dL). The random 

blood glucose levels increased significantly in third trimester and the value is low among nulliparous women. 

The increasing frequency of blood glucose level in third trimester may predispose the women to hyperglycemia 

or gestational diabetes. Random blood glucose level tends to increase during parity and at advanced 

reproductive age. 
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I. Introduction. 
Pregnancy is a delicate stage where maternal adaptation occurs early to provide a good upshot for both 

the mother and the fetus. These physiological changes occur at different rates throughout the whole body which 

allow the pregnant woman to accumulate additional energy in preparation for labour and gestation.
16

 Fluid 

retention is one of the most fundamental systemic changes of normal pregnancy which accounts for between 8-

10kg of the average maternal weight gain of 11-13kg. Increase in secretion of metabolic hormones during 

pregnancy particularly thyroxin and adreno-cortical hormones increase the metabolic rate by about 15% during 

the third trimester. Protein anabolism occurs, blood glucose levels increase and about 3-4 kg of fat is deposited 

in the maternal body, and this increases blood cholesterol levels.
11,23

 Increase in blood cholesterol levels impair 

insulin-mediated entry of glucose into the cells thus resulting in hyperglycemia of variable severity.
3,4

 

Pregnancy is usually diabetogenic due to the effects of some pregnancy associated hormones such as cortisol 

and human chorionic somatomammotropin and 1-14% of pregnant women develop gestational diabetes mellitus. 

Gestational diabetes mellitus can result from high blood glucose – which is due to the effect of hormones of 

pregnancy and adipose tissue.
1,2

 Gestational diabetes is associated with a range of maternal perinatal morbidities 

and mortality including fetal macrosomia (20%), hyperinsulinaemia and hypoglycaemia, but may also program 

childhood obesity and adult onset cardiovascular disease and diabetes.
19,20

 The incidence of gestational diabetes 

is still in the increase coupled with long-term pathological consequences it may have on both mother and the 

child.
17,30

 The evaluation of random blood glucose during pregnancy is rapidly recognized so that 

Hyperglycemia can be effectively managed before metamorphosing to gestational diabetes. 

 

II. Materials and Methodology. 
 2.1 Materials. 

The following materials were used for the research work; Glucometer using the accu-test active blood 

glucose monitoring system, blood lancet, Cotton wool and methylated spirit, and 90 subjects pregnant women. 

 

2.2 Data Collection.  

The study was compiled with the ethical committee guidelines of Ahmadu Bello University Teaching 

Hospital, Zaria. The procedures followed were in accord with the ethical standards of Ahmadu Bello University, 

Zaria, Nigeria with registration number ABUTH/PGO/COMM/0036. The data of ninety pregnant women 
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attending Ante-natal Clinics in Ahmadu Bello University Teaching Hospital, Shika-Zaria, was collected in July 

2013 using systematic random sample. The collection of random blood glucose level of the subjects was 

categorized into first trimester, second trimester and third trimester using questionnaire. Questionnaire was used 

because it permits anonymity, and contained an open and closed end question which was divided into biodata of 

the respondents, information about the pregnancy and the random blood glucose level in mg/dl. 

 

2.3 Climate of the Research Area.  

Zaria is geographically located between the longitude 11
o
 3´ N, and latitude 7

o
 42

´
 E. It has mean 

annual rainfall of 1000 mm, mean annual temperature of 27
o
C, height of 670m above sea level and 664km away 

from the sea, with a dry and wet season.
15

 

 

2.4 Determination of Random Blood Glucose. 

Random blood glucose is blood glucose level taken from a non-fasting subject at any time. 

Determination of the blood glucose level was done by the glucose-oxidase principle using the Glucometer Easy 

Touch
® 

G blood glucose monitoring system.
9,10

 A drop of blood will be obtained from the subjects after pricking 

the fingertip. The drop of blood will be applied to the paper test strips of the glucometer, the reading will then be 

taken in six seconds by the glucometer and the result expressed in mg/dl.  

 

2.5 Data Analysis. 
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obtained were analyzed using z - test, SPSS package version 20.0 and post hoc test for multiple comparisons. 

The (P<0.05) was accepted as significant 

 

III. Results. 
The random blood glucose level in 90 pregnant women grouped into first, second and third trimesters 

are shown in the figures. The random blood glucose levels in pregnancy showed a significant increase between 

the trimesters as the pregnancy advances. The second (93mg/dL) and third (108mg/dL) trimesters increased 

significantly (P<0.05) as the pregnancy moves towards termination period figure 1. Random Blood Glucose 

levels in age range of pregnant women showed that from 18-23 years (92±19mg/dL) it moved up to its peak at 

28-32 years (99±16mg/dL) and dropped down to 38-42 years (94±15mg/dL) figure 2. The random blood 

glucose level in relation to multiparous pregnant women showed high random blood glucose levels Pn (96-

100mg/dL) and a low non parous pregnant women P0 (88.4±15mg/dL) value in figure 3.   

 

IV. Figures. 

 
Figure 1 Random Blood Glucose levels in the three trimester of pregnancy. 
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Figure 2 Random Blood Glucose levels in age range of pregnant women. 

 

 
Figure 3 Random Blood Glucose levels in relation to parity. 

 

V. Discussion. 
The high prevalence of diabetes globally and its increasing frequency in women of gestational age are 

generating new research data on the relationship between hyperglycemia  and adverse pregnancy outcomes.
35,39

 

Pregnancy is a delicate stage where maternal adaptation occurs early to provide a favorable atmosphere for both 

the mother and the fetus.
18

 These physiological changes occur at different phases throughout the whole body 

which allow the pregnant woman to store additional energy in preparation for labor and delivery.
37

 The random 

blood glucose of the pregnant women assessed by categorizing them into first, second and third trimester 

showed that there was an increase in the blood glucose level with the progression of the pregnancy.
12,29

 The 

random blood glucose levels for second and third trimesters increased significantly when compared to the one of 

first trimester. Pregnancy is associated with several changes in body systems with fluid retention and increase in 

blood volume as one of the most fundamental systemic changes of normal pregnancy.
15,32

 Certainly, it is 

obvious that the hormonal interplay immediately after fertilization makes the hormones to be the initial primary 

changes in pregnancy.
14

 The human chorionic gonadotropin (hCG) secreted by the corpus luteum of pregnancy, 

progesterone, relaxin and human chorionic somatomammotropin (hCS) secreted by syncytiotrophoblast all 

increases to maintain the possible changes in pregnancy.
8,10

 During first and early second trimesters of 

pregnancy, glucose tolerance is normal or slightly improved and peripheral (muscle) sensitivity to insulin and 

hepatic basal glucose production is normal.
7,9

 These could be caused by the increased maternal estrogen and 

progesterone in early pregnancy which increase and promote pancreatic ß-cell hyperplasia (Expansion of beta-

cell mass in response to pregnancy) causing an increased insulin release.
27

 This explains the rapid increase in 

insulin level in early pregnancy, in response to insulin resistance. In the second and third trimester, the incessant 

increase in the feto-placental factors will decrease maternal insulin sensitivity,
13

 and this will stimulate mother 

cells to use sources of fuels (energy) other than glucose such as free fatty acids, and this will increase supply of 

glucose to the fetus.
7
 Although, pregnancy is associated with increase in the beta-cell mass and increase in 

insulin level throughout pregnancy but certain pregnant women are unable to up-regulate insulin production 

relative to the degree of insulin resistance that develops in the second and third trimesters, and consequently 

become hyperglycemic, developing gestational diabetes.
16,29

 In pregnancy, the decreased insulin sensitivity is 

best characterized as a post-receptor defect resulting in the decreased ability of insulin to bring about glucose 

transporter (GLUT4) mobilization from the interior of the cell to the cell surface.
9 

Hyperglycemia in the early 

stages of pregnancy is associated with increased teratogenesis, which can occur in pregestational type 1 and 2 
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diabetes. Cardiac and neural tube defects are the most common malformations observed in fetuses of 

pregestational diabetic mothers.
38,40

 The most notable cardiac defects are transposition of the great arteries, 

mitral and pulmonary atresia, double outlet of the right ventricle, tetralogy of Fallot, and fetal 

cardiomyopathy.
10,25

 Hyperglycemia during pregnancy can result in gestational diabetes in women with 

borderline or low pancreatic function.
26-27

 Gestational diabetes has been associated with obstetric and neonatal 

problems and usually occurs in the later stages of pregnancy, that is late second and third trimester.
30-31

 

Gestational diabetes is associated with a range of maternal perinatal morbidities and mortalities including fetal 

macrosomia (20%), stillbirths (10-30%)
33

 
 
hyperinsulinaemia and hypoglycaemia, but may also programme 

childhood obesity and adult onset cardiovascular disease and diabetes.
23-24

  In the mother, gestational diabetes 

increases the risk of developing type 2 diabetes later in life and some cardiovascular problem as hyperglycemia 

has been observed to destroy blood vessels.
34

 Gestational diabetes should be regarded as one of the 

complications of pregnancy; hence, pregnant women should be properly informed as to guard against it during 

pregnancy.
22-23

 The need for diet therapy and planned diet for pregnant women becomes very relevant and 

periodic screening is recommended of all pregnant mothers. Hyperglycemia is one sign of diabetes in pregnancy 

that can affect women with pre-existing Type 1 or Type 2 diabetes, or can develop during the pregnancy.
2
 

Hyperglycemia during pregnancy, are identified as gestational diabetes, which affects around 1 to 3 percent of 

pregnancies generally.
3
 Hyperglycemia from any cause can seriously affect both mother and baby, and could 

increase the risk of complications in pregnancy, labour and after delivery in condition that it is not monitored 

properly.
19

 In conclusion the increasing frequency of blood glucose level to the border line in third trimester of 

pregnancy may predispose women to hyperglycemia or gestational diabetes and other adverse pregnancy 

outcomes. The random blood glucose level tends to increase during multiparty and at advance reproductive age.  
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