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Glucose tolerance study in low and normal birth weight young
adults

*ZAR GOMO, **K NYATANGA, **J CHIFAMBA, **HM CHINYANGA, **T TADERERA, 
**LT GWAUNZA, **T MUSHAYAMANO, **C MAHACHI

Abstract

Objective: To determine blood glucose levels by conducting an oral glucose tolerance test in low and normal 
birth weight young black adults.
Design: A case control study was done. Seventy students in the College o f Health Sciences who had neonatal 
clinic cards as proof of birth weight were recruited into the study. Blood glucose levels were measured before, 
during and after the oral glucose tolerance test.
Setting: Department of Physiology, University of Zimbabwe, College of Health Sciences, Harare, 
Zimbabwe.
Main Outcome Measures and Results: A total of 70 young adult participants, 47(67%) females and 
23(33%)males with mean age 20.28±0.19 years were recruited. 30 had Low Birth Weight (LBW, 21 females 
and 9 males) and 40 had Normal Birth Weight (NBW,26 females and 14 males).LBW individuals had 
significantly elevated (p<0.05) mean blood glucose levels at 30minutes(9.41±0.91 for LBW and 7.24±0.28 
for NBW, p=0.029) and 60 minutes (9.22±0.75 for LBW and 7.57±0.36 for NBW, p=0.035) after the oral 
glucose tolerance test. Oral glucose tolerance testing detected lease o f type II diabetes (LBW individual).
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13 cases of impaired glucose tolerance (9 LBW and4NBW  individuals)and 1 case of impaired fasting glucose 
(LBW individual).LBW was associated with an odds ratio of 3.1 for impaired glucose tolerance and it was 
statistically significant, p<0.05 (p=0.027).
Conclusion: Low birth weight was associated with glucose intolerance and significantly higher mean blood 
glucose levels at 30 and 60 minutes after glucose loading in young adults.
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Introduction

Birth weight is an important marker and predictor of 
the future health status of an individual.1 The incidence 
of low birth weight is becoming an important public 
health issue in developing countries.2 The prevalence of 
low birth weight in Zimbabwe is 10%and its 
prevalence is higher in females than males.' Type II 
diabetes is one of the major health problems in the 
whole world. Low birth weight is linked to glucose 
intolerance which leads to type II diabetes. Numerous 
epidemiological and experimental studies have 
demonstrated that there is a significant physiological 
predisposition to glucose intolerance resulting from 
Low Birth Weight (LBW), a marker of adverse 
intrauterine environment.'1'1"

Previous studies were conducted largely in the 
western Caucasian communities and have suggested 
that individuals bom with low birth weight (LBW) 
have higher blood glucose levels than those born with 
Normal Birth Weight (NBW).11'1’ Most of these studies 
were conducted in older adults'"15 and few studies were 
done in young adults.1' The onset and extent of 
metabolic disorders may vary with age and further 
investigation still need to be done.

There is still limited data from Africa on low birth 
weight and its association with glucose intolerance 
despite the fact that the prevalence of LBW is higher in 
the continent.""' In developing African communities, 
the incidence of diabetes is also increasing."4

The relevance of carrying out a 75g oral glucose 
tolerance test for 120 minutes is that it is a simple 
laboratory test and with the American Diabetes 
Association guidelines; it is a standard test to assess 
glucose metabolism.1 "The purpose o f the study was to 
determine the association of low birth weight and 
glucose intolerance in young black adults.

Research question:
Is low birth weight a significant risk factor for 
developing glucose intolerance in young black adults?

Materials and Methods

A case control study was done. The study was 
conducted in the Department of Physiology, University 
of Zimbabwe, College of Health Sciences, Harare, 
Zimbabwe. All participants volunteered and gave 
informed consent to take part in this study. Participants 
were selected using knowledge of birth weight, as the 
primary inclusion criterion, evidenced by possession of 
the neonatal Ministry o f Health and Child Welfare birth

cards. A self-administered questionnaire was used to 
obtain variables such as age, diabetes or cardiovascular 
diseases and any form of diseases in the participant. 
Ethical permission was granted by Joint Parirenyatwa 
Hospital and College o f Health Sciences Research 
Ethics Committee (JREC)and the Medical Research 
Council of Zimbabwe (MRCZ).Validation of the 
glucometers used for this experiment was done at the 
Department of Chemical Pathology, University of 
Zimbabwe, Medical School, PO Box A 178 Avondale, 
Harare, Zimbabwe.

A total of 30 participants out of 40 who had LBW 
were randomly selected. LBW was defined as birth 
weight of <2500g at term. The participants were put 
into two groups; which were LBW and NBW groups. 
For each LBW participant, a control match for gender, 
age (± 0.5yrs) .body mass index (±l)-for normal and 
underweight individuals only(BMI<24.5kg/m") and 
familial history of diabetes(at least one first degree or 
t wo s e c o n d  d e g r e e  r e l a t i v e s  wi t h  the 
discase);wasselected from the relatively much larger 
normal birth weight (NBW) group, birth weight 
>2500gat term.

Experimental Protocol

A n th ropometric Measurements
Weight and height were measured with the participants 
putting on light clothing and without shoes. The 
recorded weight and height were used to calculate body 
mass index (BMI) in kilograms per square meters 
(kg/nr).

Glucose Tolerance Test
All participants had their fasting blood glucose levels 
measured and underwent a75-gram oral glucose 
tolerance test for 2 hours according to the World Health 
Organization standards and American Diabetes 
Association criteria."'’ Impaired glucose tolerance 
was defined as a postprandial blood glucose level of 
>7.8m m ol/l up to 11.1 mmol/! and diabetes, 
>1 l.lm m ol/l.1

Data Analysis
SPSS software version 16.0 (SAS Institute, Cary, NC, 
USA) was used to analyze the data. Independent 
samples two-tailed t-test at 5% level o f significance 
was used to compare the various means o f metabolic 
parameters between the two grouping variables, i.e. 
LBW and NBW. Odd ratios were calculated using 
Pearson chi-square in SPSS. Participants' demographic 
characteristics and all additional data are reported as 
means ± S.E.M. The data is represented on graphs
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generated using SPSS 16.0 and Ms Excel 2010. 

Demographic Data

A total o f 70 young black adults, 47 females and 23 
males with mean age 20.28±0.19 years were recruited;

Table I: Results and demographics o f  study sample.

30 had low birth weight (LBW) and 40 had normal birth 
weight (NBW). Thirty (15 LBW and 15 "NBW 
individuals) participants out o f the 70 had a family 
history of diabetes (at least one first degree or two 
second degree relatives with the disease).Table I shows 
the baseline characteristics o f the study sample.

V ariables
Total (n=70) 
m ean ± SEM

N B W  (n=40) 
m ean + SEM

LBW  (n=30) 
m ean + SEM

p value

BMI (kgm ’) 21.06 ±2.0 20.44 + 2.31 21.68+ 1.55 0.095

Age/years 20.28 ±0.19 20.12 ±0.22 20.44 + 0.16 0.442

Fasting blood glucose levels 
(mmol/1) 4.79 ±0.27 4.47 + 0.12 5.11 ±0.42 0.159

Glucose levels after 30 mins 
(mmol/1) 8.33 ± 0.59 7.24 + 0.28 9.41 ±0.91 0.029*

Glucose levels after 60 mins 
(Mmol/1) 8.40 ± 0.56 7.57 + 0.36 9.22 + 0.75 0.035*

Glucose levels after 90 mins 
(Mmol/1) 7.59 ± 0.56 6.95 + 0.24 8.32 ± 0.83 0.119

Glucose levels after 120 mins 
(Mmol/1) 6.85 ± 0.43 6.25 + 0.24 7.45 + 0.62 0.081

Birth weight (grams) 2.72 ± 0.05 3.19 + 0.06 2.24 + 0.03 0.0001*

*P<0.05; s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  N B W  a n d  lL B W  i n d i v i d u a l s .

Figure I: Mean blood glucose levels o f  fasting blood glucose and the oraI glucose tolerance test in NBW  and LBW  
individuals.

o

N e w

•LBW

Fast ng G uccse 30' 6C 9C  12C
Time(mins)

Data presented as mean standard error of the mean. L B H'=low birth weight participants; SB W = normal birth weight participants; Following administration ofglucose: 30 '  =  blood 
glucose levels after 30 minutes* ;60'~ blood glucose levels after 60 minutes*; 90 '  =  blood glucose levels after 90 minutes; 120 '  =blood glucose levels after I20minutes; *  p<0.05 SBW 
vs. LBW

Discussion

This particular study was aimed at comparing an oral 
glucose tolerance test in LBW and N BW individuals to 
investigate the association of birth weight and glucose

intolerance. LBW was associated with an odds ratio of 
3.1 for impaired glucose tolerance and it was 
statistically significant, p<0.05 (p=0.027). The oral
glucose tolerance test showed that there were 
significant differences, p<0.05 in mean blood glucose
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levels between LBW and NBW individuals at 30 and 
60 minutes after glucose loading(p=0.029 for 30mins 
and p=0.035 for 60mins) (Figure I). This phenomenon 
was in line with the evidence that LBW individuals are 
programmed in utero for future metabolic disorders 
such as glucose intolerance.g'""7 After 90mins and 
120mins, the oral glucose tolerance test showed no 
significant difference, p>0.05 (p=0.119 for 90mins and 
p=0.081 for 120mins) in the blood glucose levels 
between the two groups, although they remained high 
in the LBW group. (Figure 1) The mean postprandial 
blood glucose levels in LBW individuals were higher 
than in NBW individuals and close to 7.8mmol/l which 
demonstrated that there may be an increased risk of 
developing glucose intolerance. LBW individuals have 
an increased sympathetic nerve activity and insulin 
levels may be normal or elevated.Is The higher glucose 
levels in this group of LBW young adults may be as a 
result of insulin resistance which causes glucose 
intolerance and leads to type II diabetes.

A previous study done in Africa demonstrated that 
low birth weight was associated with glucose 
intolerance in young adults.15 In the same study, mean 
blood glucose levels after glucose loading in LBW and 
NBW individuals had no significant difference for 2hrs 
of the OGTT unlike in this study. The study population 
was historically disadvantaged and a potential bias was 
also noted as LBW and NBW older adults were traced 
in the analysis." O f all the oral glucose tolerance tests 
conducted in previous studies, this particular study is 
the first to indicate a significant difference in blood 
glucose levels 30 and 60 minutes after glucose loading 
in low and normal birth weight young adults.

Conclusions

Low birth weight was associated with glucose 
intolerance and significantly higher mean blood 
glucose levels at 30 and 60 minutes after glucose 
loading in young adults. However, a study with a larger 
sample size is needed to further elucidate the 
relationship and measure insulin and or sympathetic 
activity.
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