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Objective: Gestational diabetes mellitus (GDM) is a growing issue in Pakistan because of 

its associations with the adverse maternal and fetal outcomes. This study aimed to evaluate 

the diagnostic accuracy of the Four Sugar Profile Test compared with the Oral Glucose 

Tolerance Test (OGTT) which is the current gold standard in detecting GDM. Methods: A 

descriptive cross-sectional study was conducted by enrolling 260 pregnant women who 

were between 24-28 weeks gestation at Shifa International Hospital, Islamabad from 1st July 

2024 to 31st December 2024. Both the Four Sugar Profile Test (which measures fasting and 

postprandial glucose levels after meals) and the OGTT were administered to all participants. 

Sensitivity, specificity, and predictive values were calculated to compare the diagnostic 

performance of the two tests. Results: The prevalence of GDM was 87.6% using the Four 

Sugar Profile Test and 91.5% with the OGTT which was taken as gold standard. The Four 

Sugar Profile Test had a sensitivity of 91.18%, specificity of 50%, a positive predictive 

value (PPV) of 95.18%, and a negative predictive value (NPV) of 34.38%. The overall 

diagnostic accuracy was 87.69%. Conclusion: The Four Sugar Profile Test demonstrated a 

good sensitivity to the OGTT; suggesting it may serve as an alternative diagnostic tool for 

GDM, especially in settings where the OGTT cannot be done. However, we need further 

studies to validate the findings and assess long-term maternal and neonatal outcomes for the 

Pakistan population. 
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INTRODUCTION 

Gestational diabetes mellitus (GDM) is a common 

complication of impaired glucose tolerance, developing 

in the last two trimesters of pregnancy.1The steady rise 

in GDM is attributed to the rise in obesity overall. GDM 

results in adverse fetal outcomes. The main risk factors 

for the development of GDM is maternal obesity, 

maternal age, race and family history. GDM manifests 

itself in several ways.2 

In the mother, it results in polyhydramnios, increased 

risk of placental complications and emergency caesarian 

sections. In the fetus, it results in fetal macrosomia, intra-

uterine growth restriction and death. Exposure to 

maternal hyperglycemia results in neonatal 

hypoglycemia, polycythemia hyperbilirubinemia and 

enhanced NICU stay.3 

Many screening tests have been proposed to diagnose 

GDM. No consensus exists currently with every 

consultant having a test of choice. The gold standard test 

for GDM diagnoses is the Oral Glucose Tolerance Test 

(OGTT). 4,5 The downside to the test is the unpleasant 

side effects as many women are unable to tolerate the 

high glucose load associated with the test leading to low 

compliance and gaps in the diagnosis of GDM.6 An 

alternative for such women is the four-sugar test. Four 

sugar tests include fasting blood sugar and one-hour 

post-prandial random blood sugar at breakfast, lunch, 

and dinner measured by capillary finger prick method. 

Both tests aim to detect abnormalities in glucose 

metabolism, but the sensitivity and specificity may vary. 

The OGTT is generally considered more sensitive but 

may be more burdensome for the patient6-8. 

A study in Pakistan done in 2019 showed the prevalence 

of gestational diabetes in the second trimester to be 

39.9% when diagnosed using the OGTT test7. A pilot 

study done by us showed that the prevalence of 

gestational diabetes using the four sugar profiles was 

88%. 

Evaluating the cost-effectiveness of both diagnostic 
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methods is crucial, especially considering the potential 

differences in the number of blood samples, time 

requirements, and associated costs. Identifying a test that 

is both accurate and cost-effective can have implications 

for healthcare systems and resource allocation. The 

rationale of the study is that assessing whether the Four 

Sugar Profiles offer comparable diagnostic accuracy to 

the OGTT could be important for identifying a more 

convenient and less burdensome test for pregnant 

women. If the Four Sugar Profiles prove to be equally 

effective in detecting GDM, it could lead to increased 

patient compliance and acceptance of the screening 

process. 

 

METHODOLOGY 

This study was done at the Department of Gynaecology 

and Obstetrics, Shifa International Hospital, Islamabad 

using a descriptive cross-sectional study design from 1st 

July 2024 to 31st December 2024. The study was done 

after approval from the CPSP. Pregnant women with 

singleton vertex pregnancies between 24-28 weeks 

gestation were included in the study. Women with 

multiple gestations, non-vertex presentations, or pre-

existing non-gestational diabetes mellitus were 

excluded. 260 women who met the inclusion criteria 

were requested to enroll into the study from the 

obstetrics ward, either through outpatient visits or 

emergency admissions.  

Demographic information, including maternal age, 

gestational age, and body mass index (BMI), were noted 

for each participant. Participant were counseled about 

GDM and the potential risks plus all the available 

diagnostic tests. Each participant underwent the Four 

Sugar Profile Test and the OGTT both. For the Four 

Sugar Profile Test, participants used a glucometer for 

measuring th e fasting and one-hour postprandial glucose 

levels after breakfast, lunch and dinner for 3 consecutive 

days. A fasting blood glucose level > 95 mg/dL and/or a 

postprandial glucose level > 140 mg/dL were considered 

to be positive for GDM. 

For the Oral Glucose Tolerance Test (OGTT), the 

participants fasted overnight and were asked to consume 

a 75g glucose load. Venous blood samples were 

collected at fasting, one hour and two hours after the 

glucose intake. A fasting blood glucose level > 92 

mg/dL, a one-hour glucose level > 180 mg/dL, or a two-

hour glucose level > 152 mg/dL was considered 

indicative of GDM. 

Statistical Methods 

The sample size was estimated using the WHO Sample 

Size calculator, assuming a 39.9% prevalence of 

gestational diabetes mellitus (GDM) diagnosed via the 

Oral Glucose Tolerance Test (OGTT). With a 6% 

absolute precision and a 95% confidence level, a total 

sample size of 260 participants was calculated. A non-

probability consecutive sampling method was employed 

to recruit participants. 

All collected data were entered and analyzed using SPSS 

version 25. Quantitative variables such as age, 

gestational age, and BMI were expressed as means and 

standard deviations. Qualitative variables, including the 

presence of risk factors were presented as frequencies 

and percentages. The results of the Four Sugar Profile 

Test and OGTT were compared using the Chi-square 

test. A p-value ≤ 0.05 was considered statistically 

significant. 

 

RESULTS 

A total of 260 pregnant women were included in the 

study, with a mean age of 30.7 years, ranging from 18 to 

45 years. The mean gestational age at the time of testing 

was 26.1weeks, with a range from 24 to 28 weeks. The 

median BMI was 30.5 kg/m². In terms of risk factors, 

10% of participants had a previous history of gestational 

diabetes mellitus (GDM), while 5% had a family history 

of type 2 diabetes mellitus (T2DM). Additionally, 5.38% 

of women presented with polyhydroamnios, and 11.9% 

had an increased amniotic fluid index (AFI).  

Table 1 

Participant Demographics and Risk Factors 

Characteristic Value 

Total Participants 260 

Mean Age (years) 30.7 

Age Range (years) 18 to 45 

Mean Gestational Age (weeks) 26.1 

Gestational Age Range (weeks) 24 to 28 

Median BMI (kg/m²) 30.5 

Previous Gestational Diabetes (GDM) 10% 

Family History of Type 2 Diabetes (T2DM) 5% 

Polyhydramnios 5.38% 

Increased Amniotic Fluid Index (AFI) 11.9% 

Figure 1 
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Table 2 

Diagnostic Test Results 

Test Positive Cases 
Negative 

Cases 

Sensitivity 

(%) 

Specificity 

(%) 
PPV (%) 

NPV 

(%) 
Overall Accuracy (%) 

Four Sugar Test 228 (87.6%) 32 (12.3%) 91.18 50 95.18 34.38 87.69 (CI: 83.14-91.15) 

Oral Glucose Tolerance 

Test (OGTT) 
238 (91.5%) 22 (8.4%) - - - - - 

Figure 2 

 

The diagnostic accuracy of the tests was assessed, with 

228 cases (87.6%) yielding positive results on the Four 

Sugar Test, while 32 cases (12.3%) tested negative. 

Similarly, the Oral Glucose Tolerance Test (OGTT) 

indicated that 238 cases (91.5%) were positive for GDM, 

whereas 22 cases (8.4%) were negative. There were 217 

true positive cases, 11 true negative cases, 11 false 

positive cases and 21 false negative cases. 

The sensitivity of the Four Sugar Test was 91.18%. The 

specificity of the test was 50%, the positive predictive 

value (PPV) was 95.18%. The negative predictive value 

(NPV) was 34.38%. The overall diagnostic accuracy of 

the Four Sugar Test was 87.69% with a confidence 

interval of 83.14% to 91.15%.  

 

DISCUSSION 

This study aimed to compare the diagnostic accuracy of 

the Four Sugar Profile Test with the Oral Glucose 

Tolerance Test (OGTT) to detects the gestational 

diabetes mellitus (GDM) among pregnant woman. The 

findings revealed high prevalence of GDM in our cohort 

with 87.6% of participants testing positive using the Four 

Sugar Test and 91.5% testing positive using the OGTT 

which showed a remarkable result. These results are 

according to the reported global rise of GDM prevalence 

especially in regions (such as Pakistan) with a high 

burden of diabetes risk factors, such as family history 

and elevated BMI 9,10. 

The demographic characteristics of the study population 

like mean age of 30.7 years and a median BMI of 30.5 

kg/m² indicates that this group was at elevated risk for 

developing GDM which is consistent with the known 

risk factors for example advanced maternal age and 

obesity 11,12. The presence of risk factors i.e history of 

GDM (10%), family history of type 2 diabetes mellitus 

(5%), polyhydroamnios (5.38%) and an increased 

amniotic fluid index (11.9%) further emphasize the high-

risk profile of the participants. 

In terms of diagnostic performance, both the Four Sugar 

Test and the OGTT detected a significant number of 

GDM cases with a   small number of discrepancies 

between the two tests. While the OGTT is widely 

considered the gold standard for diagnosing GDM the 

Four Sugar Test demonstrated comparable sensitivity as 

87.6% of participants tested positive for GDM using this 

method. This suggests that the Four Sugar Test could be 

a useful alternative especially in resource-limited 

settings where access to laboratory-based OGTT may be 

challenging like in remote areas. Some studies have 

shown that it may be used as an early screening test 13-15.  

The study has several strengths such as the relatively 

large sample size and its focus on a homogenous group 

of pregnant women between 24-28 weeks of gestation 

which is the optimal window for GDM screening as per 

guidelines. Nonetheless some limitations must be 

considered. Firstly, the study employed a non-

probability consecutive sampling method, which may 

introduce selection bias. Secondly the reliance on a 

glucometer for the Four Sugar Test could be practical but 

may be less accurate than laboratory-based 

measurements. This can affect the sensitivity and 

specificity of the test. Finally, the study did not assess 

the long-term maternal or neonatal outcomes associated 

with the different diagnostic methods which could 

provide additional insights into the clinical relevance of 

discrepancies between the tests. 

 

CONCLUSION 

Our study highlights the utility of the Four Sugar Test as 

an important diagnostic tool for GDM and it also 

offering a viable alternative to the OGTT in certain 

clinical settings. Due to its simplicity and ability to 

monitor glucose over multiple meals has many 

advantages particularly in outpatient or low-resource 

environments such as Pakistan. However further 

research with larger sample sizes and the inclusion of 

maternal and neonatal outcomes is needs to confirm 

these findings and for the better understanding of the 

clinical implications of using the Four Sugar Test for 

GDM screening. 



Copyright © 2024. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 102  

IJBR   Vol. 3   Issue. 3   2025 

                   Comparison of 75g OGTT and Four Sugar Profiles in Diagnosis… 

 
Ishtiaq, Y. et al., 

REFERENCES 

1. Sweeting A, Wong J, Murphy HR, Ross GP. A 

Clinical Update on Gestational Diabetes Mellitus. 

Endocr Rev. 2022;43(5):763-793. 

https://doi.org/10.1210/endrev/bnac003 

2. Lende M, Rijhsinghani A. Gestational diabetes: 

Overview with emphasis on medical management. 

Int J Env Res Public Health. 2020;17(24):9573. 

https://doi.org/10.3390/ijerph17249573 

3. Sert UY, Ozgu-Erdinc AS. Gestational Diabetes 

Mellitus Screening and Diagnosis. Adv Exp Med 

Biol. 2021;1307:231-255. 

https://doi.org/10.1007/5584_2020_512 

4. Moon JH, Jang HC. Gestational Diabetes Mellitus: 

Diagnostic Approaches and Maternal-Offspring 

Complications. Diabetes Metab J. 2022;46(1):3-14. 

https://doi.org/10.4093/dmj.2021.0335 

5. Ye W, Luo C, Huang J, Li C, Liu Z, Liu F. 

Gestational diabetes mellitus and adverse 

pregnancy outcomes: systematic review and meta-

analysis. BMJ. 2022;377:e067946. 

https://doi.org/10.1136/bmj-2021-067946 

6. Mistry SK, Das Gupta R, Alam S, Kaur K, Shamim 

AA, Puthussery S. Gestational diabetes mellitus 

(GDM) and adverse pregnancy outcome in South 

Asia: A systematic review. Endocrinol Diabetes 

Metab. 2021;4(4):e00285. 

https://doi.org/10.1002/edm2.285 

7. Riaz M, Nawaz A, Masood SN, Fawwad A, Basit 

A, Shera AS. Frequency of gestational diabetes 

mellitus using DIPSI criteria, a study from 

Pakistan. Clin Epi Global Health. 2019;7(2):218–

21. https://doi.org/10.1016/j.cegh.2018.06.003 

8. Ostlund I, Hanson U. Repeated random blood 

glucose measurements as universal screening test 

for gestational diabetes mellitus. Acta Obstet 

Gynecol Scand. 2004 Jan;83(1):46-51 

https://doi.org/10.1080/j.1600-0412.2004.00267.x 

9. Mdoe MB, Kibusi SM, Munyogwa MJ, Ernest AI. 

Prevalence and predictors of gestational diabetes 

mellitus among pregnant women attending 

antenatal clinic in Dodoma region, Tanzania: an 

analytical cross-sectional study. BMJ Nutr Prev 

Health. 2021 Mar 19;4(1):69-79. 

https://doi.org/10.1136/bmjnph-2020-000149.  

10. Dissassa HD, Tufa DG, Geleta LA, Dabalo YA, 

Oyato BT. Knowledge on gestational diabetes 

mellitus and associated factors among pregnant 

women attending antenatal care clinics of North 

Shewa zone public hospitals, Oromia region, 

Central Ethiopia: a cross-sectional study. BMJ 

Open. 2023 Sep 26;13(9):e073339. 

https://doi.org/10.1136/bmjopen-2023-073339.  

11. Peteiro-Mahia L, Blanco-López S, López-

Castiñeira N, Navas-Arrebola R, Seoane-Pillado T, 

Pertega-Díaz S. Advanced Maternal Age as an 

Obstetric Risk Factor: Current Experience in a 

Hospital from Northwestern Spain. Acta Med Port. 

2022 Jul 1;35(7-8):550-557. 

https://doi.org/10.20344/amp.16550. 

12. Li J, Yan J, Ma L, Huang Y, Zhu M, Jiang W. Effect 

of gestational diabetes mellitus on pregnancy 

outcomes among younger and older women and its 

additive interaction with advanced maternal age. 

Front Endocrinol (Lausanne). 2023 May 

10;14:1158969. 

https://doi.org/10.3389/fendo.2023.1158969. 

13. Meek CL, Murphy HR, Simmons D. Random 

plasma glucose in early pregnancy is a better 

predictor of gestational diabetes diagnosis than 

maternal obesity. Diabetologia. 2016 

Mar;59(3):445-52. https://doi.org/10.1007/s00125-

015-3811-5. 

14. Zhu, Y., Hedderson, M., Feng, J., Quesenberry, C., 

& Ferrara, A. (2019). 1423-P: Diagnostic 

Performance of Fasting Glucose, Insulin, and 

HOMA-IR in the First and Second Trimesters in 

Predicting Gestational Diabetes. Diabetes. 

https://doi.org/10.2337/DB19-1423-P. 

15. Agarwal, M., Hughes, P., & Ezimokhai, M. (2000). 

Screening for gestational diabetes in a high‐risk 

population using fasting plasma glucose. 

International Journal of Gynecology & Obstetrics, 

68. 

https://doi.org/10.1016/S0020-7292(99)00201-5.

 

 

 

https://doi.org/10.2337/DB19-1423-P
https://doi.org/10.1016/S0020-7292(99)00201-5

