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Validity of Fasting Plasma Glucose in Reference
to HbA1c for the Detection of Diabetes in an
Overweight and Obese Population in Sri Lanka

ABSTRACT

Objective: The validity of fasting plasma glucose (FPG) measurements for detecting diabetes was
evaluated in reference to HbA1c among a 35-64-year-old overweight and obese population.

Methods: Data were collected from 1200 adults aged 35-64 with a body mass index (BMI) of 25 kg/m?
or above using a questionnaire-based interview, basic clinical measurements, and biochemical analy-
ses. Sensitivity, specificity, and ROC analyses were performed on 1121 persons for FPG (the index test)
and HbA1c (the reference standard). HbA1c >6.5% was considered to indicate diabetes.

Results: Approximately 64% were female, 73% were employed, 31% had BMI =30 kg/m?, and 70%
lived in urban settings. The mean age (SD) was 47.8 (+7.5) years. The prevalence of diabetes was
25.7% according to HbA1c > 6.5%, and 44% of them were undiagnosed. A significant correlation
was found between FPG values and HbA1c (r=0.863; P < .001). At the FPG cutoff point of 126 mg/
dL, the sensitivity was 60% (95% Cl: 53.6, 65.5), and the specificity was 99.8% (95% Cl: 99.4, 100.1),
with high agreement (kappa=0.69; P < .001). The positive and negative predictive values were 98.7%
(96.9,100.5) and 89.3% (87.4, 91.3), respectively. At FPG 100 mg/dL, the sensitivity increased to 82.0%
(77.2, 86.7), and specificity reduced to 88.5% (86.2, 90.7), with a marginal change in kappa (0.66; P <
.001). Receiver operating characteristic analysis found an area of 0.91 (P <.001) under the curve at this
optimum cutoff point.

Conclusion: A lower threshold of FPG (=100 mg/dL) may achieve a maximum yield of diabetes during
the screening of overweight or obese persons in the age group 35-64 years.
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Introduction

Diabetes mellitus has become a global epidemic affecting an estimated 425 million people
across the world, with high prevalence in countries in South Asia, including Sri Lanka.” In Sri
Lanka, 10.7% (95% Cl 8.1-15.2) of adults aged 20-70 years were reported to have type 2 dia-
betes in 2017.' The global burden of disease assessment ranked diabetes as the 14th highest
cause of DALYs worldwide and the 16th highest in South Asia.*?

During the 2005-2006 period, 10.3% (95% Cl: 9.4%-11.2%) of Sri Lankan adults aged 20 years
and above had diabetes according to the oral glucose tolerance test (OGTT).* Almost 10 years
later, the STEPS survey found that only 7.4% (95% Cl: 6.4-8.5%) of adults aged 18-64 years had
diabetes (previously diagnosed or FPG > 125 mg/dL).’> This raises concerns about the diag-
nostic accuracy of FPG as opposed to OGTT.

In Sri Lanka, at least one-third of people with diabetes remain undiagnosed.* The effects of
undiagnosed diabetes with longstanding hyperglycemia include long-term damage, dys-
function, and failure of different organs, especially the eyes, kidneys, nerves, heart, and blood
vessels. Early detection through screening can achieve good glycemic control and prevent
microvascular and cardiovascular complications through dietary and lifestyle modifications
with or without therapeutic measures.®®

The risk of diabetes is higher in overweight or obese persons than in others.® Other main risk
factors include an unhealthy diet, reduced physical activity, increased sedentary behavior,
stress, and genetic predisposition.’® Addressing the rising trend of non communcable disease
(NCD), including diabetes, has been given much attention in the Sri Lankan national health
agenda.""'? Healthy Lifestyle Centers (HLCs) were introduced in primary healthcare facilities
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in 2011 to reduce the risk of NCDs among those aged 40-65 years of
age through early identification of risk factors and appropriate man-
agement and referral.’® Screening for diabetes is provided through
HLC using capillary fasting blood glucose (or venous FPG in some
centers). It was reported that 10.6% of HLC attendees in 2015 had
fasting blood glucose above 126 mg/dL."

An analysis of FPG and OGTT in Sri Lankans revealed that the rec-
ommended cutoff point of 7.0 mmol/L (126 mg/dL) has very low
sensitivity (47.1%) and very high specificity (99.6%) in predicting
diabetes." This study found a lower FPG cutoff point of 5.3 mmol/L
(95 mg/dL), with higher sensitivity and adequate specificity for diag-
nosing pre-diabetes and diabetes in Sri Lankan adults. However, the
validity of FPG in predicting HbA1c is not known, especially in over-
weight and obese adults. In patients with type-2 diabetes, a high cor-
relation (r=0.77) has been found between FPG and HbA1c, but the
FPG values failed to predict HbA1c.”

Since bridging this information gap would improve the screening
services and, thereby, appropriate management, we conducted a
study in persons aged 35-64 years who were overweight or obese
in the Colombo district. We hypothesized that several persons with
diabetes are misclassified as prediabetic or normal when the current
reference standard of fasting plasma glucose (FPG =126 mg/dL) is
used in a sub-population with high-risk people.

The present study determined the validity of FPG measurement in
screening a 35-64-year-old, overweight or obese population for the
detection of diabetes in reference to HbA1c as per the American
Diabetes Association (ADA) reference standard.

Material and Methods

Study Design and Participants

A validation study was conducted using baseline data collected on
enrollment in a 2-group, parallel-arm, randomized control trial (RCT)
in the Colombo district. The data were planned to be collected prior
to performing the index test (FPG) and reference standard (HbA1c).

Persons who were 35-64 years of age and having a body mass index
(BMI) of 25 kg/m? or above were included as participants. Among
those excluded were pregnant women, breastfeeding mothers, any
persons who had lost 5% or more of their body weight in the preced-
ing 6 months, and those on medication or following lifestyle modifi-
cations known to reduce body weight.

Sample size (n=1200) was calculated at the inception to conduct a
randomized controlled trial, which has been described elsewhere.'®
This number was sufficient to meet the number required to estimate

MAIN POINTS

+ The present cutoff point of FPG 126 mg/dL does not detect 40%
of the diabetic patients identified with HbA1c (=6.5%) in an
overweight/obese and predominantly urban population.

- Lowering the cutoff point of FPG to 100 mg/dL in high-risk
populations would yield more individuals with disease but also
result in some false positives.

- Despite the majority being highly educated, predominantly
employed, and living in urban/suburban areas, a substantial
percentage (44%) of the disease remains undiagnosed.
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sensitivity and specificity in diagnostic accuracy studies.” A prede-
termined level of sensitivity (55%) and specificity (88%) according
to previously published studies was used,’ with the 95% Cls to be
within £5%. The prevalence of DM in adults was taken as 20%, given
due consideration for the epidemiological pattern of diabetes in Sri
Lanka.’o"®

Participants were sampled from Medical Officer of Health (MOH) divi-
sions in 2 stages: In the first stage, 5-6 sub-divisions within each MOH
division were sampled. In the second stage, 30-35 participants from
each sub-division were shortlisted and assessed for eligibility.

The selected participants were interviewed by trained enumerators
following informed consent. Participants in groups of 20-30 were
invited to a common place (a clinic center, primary health care facil-
ity, community center, premises of a government or community-
based organization) in an overnight fasting state of 12 hours for the
biochemical investigations.

Ethics Clearance

Ethics standards for involving human subjects in research were fol-
lowed. The Ethics Review Committee of the Faculty of Medicine
University of Colombo Faculty of Medicine granted ethics approval
to conduct this study (approval number: EC-16-061, date: May 19,
2016). Results of individual clinical and biochemical assessments
were provided to the participants. Written informed consent was
obtained from participants prior to interview and blood drawing.

Test Method

An analysis was performed between FPG (the index test) and HbA1c
(the reference standard), which was classified as having DM if the
HbA1c was 6.5% or higher.

Basic socio-demographic data were gathered through a question-
naire-based interview, and heights and weights were measured
using standard anthropometric equipment. A sample of 6 mL of
blood was drawn from each participant fasting for 12 hours, using
standard precautions by specially trained medical laboratory tech-
nicians. Blood specimens were sent for testing within an hour, and
testing was performed following standard procedures in 2 accred-
ited laboratories. HbA1c was tested using a high-performance liquid
chromatographic assay (Bio-Rad D10, Hercules, California, USA) and
FPG using the glucose oxidase method (Randox Imola, UK). The index
test and reference standard were performed simultaneously, and
there wasn't any time interval between the 2 tests. Results of HbA1c
were not available for the performers of the FPG, and results of FPG
were not available for assessors of HbA1c.

Statistical Analysis
The following measures of validity were calculated in the analysis as
percentages with 95% Cls (95% Cl):

Sensitivity: The probability of getting a positive test result (true posi-
tives) in subjects with the disease.

Specificity: The new test’s ability to correctly detect subjects who do
not have the disease (true negatives).

Positive predictive value: The proportion of subjects with a positive
disease test.

Negative predictive value: The proportion of subjects without dis-
ease with a negative test result in total subjects.
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The likelihood ratio of a positive test: the probability of a person who
has the disease testing positive divided by the probability of a per-
son who does not have the disease testing positive, i.e., sensitivity/
(1-specificity).

The likelihood ratio of a negative test: the probability of a person
who has the disease testing negative divided by the probability of
a person who does not have the disease testing negative, i.e., (1-se
nsitivity)/specificity.

Yield: the proportion of correctly classified subjects (true posi-
tives +true negatives) among all subjects.

These analyses were carried out using 2 FPG thresholds: 100 mg/dL
and 126 mg/dL. Furthermore, ROC analysis was performed (sensitiv-
ity vs. 1-specificity), and the area under the curve was calculated to
identify the optimum point of FPG to predict diabetes.

Results

Participants

Of the 2518 participants screened for eligibility, 1200 were eligible
and participated in the study. As shown in Table 1, 64% of partici-
pants were female, 73% were employed, and 70% lived in urban set-
tings. Approximately 31% of participants were obese. The mean (SD)

Table 1. Baseline Demographic and Clinical Characteristics of
Participants (n=1200)

Characteristic No. %
Sex
Female 765 63.8
Male 435 36.2

Age category (in years)

35-49 715 59.6

50-64 485 40.4
Education level

Primary or lower (sgrade 5) 54 4.5

Secondary (grades 6-11) 338 28.2

GCE (ordinary level) 272 22.7

GCE (advanced level) 354 29.5

Degree and above 182 15.2
Employment status

Employed 873 72.7

Unemployed 327 27.3
Residence

Urban 840 70.0

Rural 360 30.0
BMI category

Overweight (25.0-29.9 kg/m?) 825 68.8

Obese (=30.0 kg/m?) 375 31.2
Self-reported diabetes

Not known or no diabetes 1030 85.8

Known to have diabetes 170 14.2
Diabetes status according to HbAlc

Normal (=5.6%) 485 40.4

Increased risk for diabetes (5.7-6.4%) 410 34.2

Diabetes (26.5%) 305 25.4

GCE General Certificate of Education; BMI, body mass index.
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age was 47.8 (+7.5) years, BMI 28.9 (+3.5) kg/m? FPG 101.6 (+38.0)
mg/dL, and HbA1c percentage 6.34 (£1.63). According to the ques-
tionnaire survey, 14% (n=170) were known to have DM. However,
the HbA1c analysis revealed that 25.4% of participants had an HbA1c
of 6.5% or higher. The distribution of participants by age group, BMI
categories, and HbA1c standard cutoffs are given in Table 1.

Figure Tillustrates the flow of assessments conforming to the Standards
for Reporting of Diagnostic Accuracy Studies (STARD), including rea-
sons for non-participation.? Fasting plasma glucose and HbA1C were
performed simultaneously on all 1200 participants. However, the indi-
viduals treated for diabetes were excluded from the analyses.

Test Results

Of 1200 adults, 1121 were selected for the analysis of test results after
excluding 79 persons who were already on treatment for diabetes.
They were excluded to avoid any differential effects of medication on
the 2 parameters, FPG and HbA1c. There was a high and significant
correlation between FPG and HbA1c levels (r=0.863; P < .001).

Table 2 shows cross-tabulations of FPG results by the HbA1c results.
The percentage agreement, as expressed by kappa, was 0.690 and
0.655 and highly significant for the 2 cutoff levels of FPG, 126 mg/dL
and 100 mg/dL, respectively.

Table 3 summarizes all measures of validity with their 95% CI.
Accordingly, at the FPG cutoff level of 126 mg/dL, the sensitivity was
approximately 60%, but the specificity was almost 100%. When the
threshold was lowered to 100 mg/dL, the sensitivity increased to 82%
while maintaining the level of specificity at 88.5%. At FPG 126 mg/dL,
both positive and negative predictive values were high. However, at
the lower threshold, the positive predictive value was low (67.6%) in
contrast to the high negative predictive value (94.3%).

The positive likelihood ratio was 258 at the threshold of 126 mg/dL,
in contrast to 7.1 at the lower threshold. The negative likelihood ratio
was 0.4 and 0.2, respectively, for the 2 levels concerned. The yield
(both true positives and true negatives) was 90.6% and 87.0% in the 2
instances, i.e., FPG 126 mg/dL and 100 mg/dL, respectively. However,
the latter yielded more persons with DM than the former. In contrast,
the former excluded more non-diabetic individuals than the latter.

Figure 2 shows the ROC analysis with a very high proportion in the
area under the curve: 0.91 (95% Cl: 0.89, 0.94); P < .001, indicating
very high validity of FPG in detecting DM. However, the optimum
threshold of FPG is around 100 mg/dL, resulting in a sensitivity above
80% while expecting the least false positives to be less than 12%.

No adverse events have been reported from performing the FPG,
HbA1c, or any other assessments in this study.

Discussion

The Main Finding of This Study

This study showed a relatively high prevalence of diabetes (25.4%
according to HbA1c = 6.5%) in an adult population with BMI =25
kg/m?, predominantly employed and living in and around urban
settings in Sri Lanka. Of those diagnosed with diabetes, 44% were
unaware of having the disease. The present sensitivity and specificity
analysis indicated that the standard cutoff point for FPG of 126 mg/
dL will only detect 50% of the cases of diabetes (sensitivity 59.6%).
However, it excludes almost all people without diabetes (specificity
99.8%) in this population. At the FPG level of 100 mg/dL, more than

ENDOCRINOLOGY RESEARCH AND /17
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Participants approached for eligibility (n=2518)

245 out of the age range 35-64 years
410 BMI <25 kgm™
25 intends to move away from area

21 history of cardiovascular event
51 other chronic disease

04 history of cancer or treatment
15 pregnant or breastfeeding

Confirm eligibility and informed consent (n=1747)

175 did not provide consent
372 did not come for blood testing

79 already on treatment for diabetes

Completed index test Fasting Plasma Glucose (n=1127)

! I

!

FPG<100 mg/dl (n=812)

FPG 100-125 mg/dl (n=155)

FPG2126 mg/dl (n=154)

! !

}

HBA, tested (n=812)

HBA. tested (n=155)

HBA tested (n=154)

|

DM positive
(n=46)

DM positive
(n=57)

DM negative
(n=766)

DM positive
(n=152)

DM negative
(n=2)

DM negative
(n=98)

Figure 1. Flow diagram for the evaluation of validity of FPG in reference to HbAlc for the detection of diabetes in overweight/

obese individuals aged 35-64 years.

Table 2. Sensitivity and Specificity of Fasting Plasma Glucose
for the Detection of Diabetes at the Level of 126 mg/dL and 100
mg/dL (n=1121)

Diabetes Diabetes Confirmed, No. % [95% CI]
Screening Diabetes No diabetes Total
FPG 2126 152 2 154
59.6% [53.6, 65.5]° 0.2%[-0.1, 0.6] 13.7%
FPG <126 103 864 967
40.4% [34.4,46.4] 99.8%[99.4,1001]° 86.3%
Total 255 866 1121
100.0% 100.0% 100.0%
FPG 2100 209 100 309
82.0%[77.2,86.7]° 11.5%[9.4,13.7] 27.6%
FPG <100 46 766 812
18.0%[13.3,22.8] 88.5%[86.2,90.7]¢° 72.4%
Total 255 866 121
100.0% 100.0% 100.0%

At FPG 126 mg/dL, °sensitivity = 59.6%; ®specificity = 99.8%; kappa = 0.690;
P < .001.At FPG 100 mg/dL, °sensitivity =82.0%; 9specificity =88.5%;
kappa=0.655; P <.001.Reference standard HbAlc 26.5%.
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80% of diabetics can be detected (sensitivity 82.0%) while having
around 12% false positives (specificity 88.5%).

Fasting plasma glucose test is often carried out at diabetes screen-
ing settings and follow-up clinics. This analysis emphasizes that there
is a large proportion with high HbA1c (=6.5%) but without elevated
FPG in an overweight/obese population. Therefore, the health staff
in these clinical settings should be more concerned about this fact
when using FPG only and pay attention to those with marginally low
FPG levels, especially 100-125 mg/dL.

What Is Already Known on This Topic?

The diagnostic criteria of diabetes mellitus by the ADA include any
one of the values given below:'® (1) FPG =126 mg/dL (7.0 mmol/L).
Fasting is defined as no caloric intake for at least 8 hours or (2) 2-hour
plasma glucose =200 mg/dL (11.1 mmol/L) during an OGTT. The test
should be performed as described by the World Health Organization,
using a glucose load containing the equivalent of 75 g anhydrous
glucose dissolved in water or (3) HbA1c =6.5% (48 mmol/mol). The
test should be performed in a laboratory using a method that is NGSP
(www.ngsp) certified and standardized to the Diabetes Control and
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Table 3. Summary of Measures of Validity of Fasting Plasma
Glucose in Detecting Diabetes in Reference to HbAlc (n=1121)

Measure FPG =126 mg/dL FPG =100 mg/dL
% 95% CI % 95% ClI
Sensitivity 59.6 [53.6,65.5] 82.0 [77.2,86.7]]
Specificity 99.8 [99.4,100.1] 88.5 [86.2,90.7]
Positive predictive 98.7 [969,100.5] 67.6 [62.4729]
value
Negative predictive 89.3 [87.4,91.3] 94.3 [92.7,959]
value
Diagnostic accuracy 90.6 [889,92.2] 870 [85.0,88.9]
Ratio 95% CI Ratio 95% ClI
Positive likelihoodratio 258 [64.4,1034] 71 [5.9,8.6]
Negative likelihood 0.4 [035,0.47] 0.20 [0.16,0.27]

ratio
Reference standard HbAlc 26.5%.

Complications Trial (DCCT) assay or (4) in a patient with classic symp-
toms of hyperglycemia or hyperglycemic crisis, a random plasma glu-
cose 2200 mg/dL (11.1 mmol/L). Without unequivocal hyperglycemia,
criteria (1) to (3) should be confirmed by repeat testing. These tests
have been used for screening and confirmatory tests to assess diag-
nostic accuracy, and the sensitivity and specificity varied markedly
depending on the country, target population, laboratory standards,
and type of test used as the index test and reference standard.’®?'%

A review of evidence on diagnostic accuracy revealed that many
studies have used the 2-hour OGTT as the reference standard.?' The
FPG as a screening test has not shown very high sensitivity.'*'® The
Sri Lanka Diabetes and Cardiovascular Study 2005-2006 (SLDCS)
found results consistent with our study:™ a sensitivity of 47.1% and

ROC Curve
1.0
0.5
a. 0.6
=
=
w
c
@
D g4
0.2+
0.0 T T T T
0.0 0.2 0.4 06 0a 1.0
1 - Specificity

Figure 2. Receiver operating characteristic (ROC) curve of
fasting plasma glucose thresholds in reference to HbA1lc for the
detection of diabetes (n=1121).
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specificity of 99.6% for the diagnosis of diabetes at the FPG cutoff
point of 7 mmol/L (126 mg/dL). When the FPG cut-point was lowered
to 5.6 mmol/L (100 mg/dL), the sensitivity increased to 80.8% and
specificity declined to 92.1%. A study from Korea found a sensitivity
of 55% with 100% specificity at the cutoff point of 7 mmol/L (126 mg/
dL) based on diagnosis by OGTT among high-risk persons.'’®* When
the threshold was lowered to 6.1 mmol/L (110 mg/dL), the sensitivity
improved to 85.2% and specificity reached 88.5%.

The prevalence of diabetes, according to HbA1c, in our study was con-
sistent with a recent study carried out in Colombo, which reported a
prevalence of 27.6%. A high prevalence of diabetes is partially attrib-
uted to the increased detection by HbA1c.

Though the HbA1c levels have been used as a diagnostic criterion,
their accuracy as a diagnostic criterion for diabetes mellitus has been
considered doubtful. HbA1c >=6.5% had low sensitivity in contrast to
FPG (43%) and 2-hour plasma glucose (28%) in a previously undi-
agnosed diabetic cohort.?” A review of 6 large studies from 1999 to
2009 compared the validity of HbA1c across different countries.? The
review pointed out that the proportion of HbA1c =6.5% in patients
diagnosed with OGTT varied extensively (17.0-78.0%) by the study
center, suggesting a strong ethnic variation. The probability of detec-
tion through HbA1c was highest in the Indian population. Another
study among individuals at increased risk of diabetes found that
HbA1c levels were useful in detecting patients with early diabetes in
individuals with FPG levels =100 mg/dL and, in particular, in patients
with FPG levels above 110 mg/dL and below 126 mg/dL.* Those
few studies indicate that there is a possibility of considering a lower
threshold of FPG below the current threshold in detecting diabetes
among high-risk individuals.

Obesity, causing the accumulation of adipose tissue in excess, plays a
large role in causing prediabetes and diabetes. The extension of adi-
pose tissue in other areas of the body increases certain metabolites,
with the increased production of inflammatory cytokines causing
systemic inflammation and disturbance of cellular function, result-
ing in impaired insulin signaling, locally induced loss of -cell func-
tion, the occurrence of hyperglycemia, and diabetes eventually.*
Thus, detection of hyperglycemia at early stages would provide an
opportunity to commence cost-effective preventive interventions in
resource-poor settings.

A cost-effectiveness study has shown that lowering FBG thresholds
progressively in 5 mg/dL decrements from 120 mg/dL in adults at
high risk of diabetes leads to increased quality-adjusted life years
(QALYs), cost, and cost per QALY.?! This study has highlighted that a
threshold of 105 mg/dL or higher would be cost-effective. Further
lowering of the FPG threshold is possible where the intervention
costs are minimal without compromising effectiveness.

HbA1c represents the average plasma glucose level over the past
8-12 weeks.>? Moreover, it is used as a measure of glycemic control.
In conforming to the ADA guidelines, the WHO recommended that
HbA1c should be used as a diagnostic test for diabetes provided
stringent quality assurance tests are in place; assays are standardized
to the international reference values and in the absence of condi-
tions that preclude its accuracy.®* There are several benefits of defin-
ing HbA1c as a diagnostic test: it is equally or better at predicting the
retinopathy than FPG;** HbA1c is not affected by the day-to-day vari-
ability of plasma glucose; and the testing does not require any fasting
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state.> Evidence suggests that HbA1c is a reliable measure of chronic
hyperglycemia, as well as a prognostic marker of long-term diabetes
complications, including CVD risk.>* However, further understanding
is required about its suitability as a reference standard since much
variation has been described in previous reviews.

What Does This Study Add?

« The present cutoff point of FPG 126 mg/dL does not detect 40%
of the diabetic patients identified with HbA1c (=6.5%) in an over-
weight/obese and predominantly urban population. Lowering the
cutoff point to 100 mg/dL for high-risk populations would identify
more people with the disease but result in some false positives to
some extent. Our findings were consistent with SLDCS 2005-2006
results, though we used HbA1c as the reference standard in con-
trast to OGTT by the SLDCS.

« Almost 1 in 4 persons (25.4%) has diabetes according to HbA1c
(26.5%) in a 35-64-year-old, overweight/obese, and predominantly
urban population in Sri Lanka. This indicates a higher prevalence
of diabetes than the figures in past surveys for this age group. This
could be due to the high-risk nature of our study participants, i.e.,
high BMI and urbanicity, and the reference test we used.

« Despite the majority being highly educated, predominantly
employed, and living in urban/suburban areas, a substantial per-
centage (44%) of the disease remains undiagnosed. Although
diabetes is common and there are screening services free of cost,
there seems to be a gap in seeking care for several reasons.

Study Limitations

The main limitation of our analysis is the use of HbA1c as the ref-
erence standard, which has a low diagnostic accuracy according to
some studies.?” Many previous studies have used the 2-hour OGTT as
the reference standard. The absence of OGTT limited the comparabil-
ity of our results with other studies. Nevertheless, this will be one of
the first studies to report the correlation between the 2 tests con-
cerned. Due to limited resources, the present study has taken only a
single FPG assessment from each individual despite the guidelines
that suggest 2 measurements for the diagnosis of diabetes.

Exclusion of persons with BMI <25 kg/m? prevented the metaboli-
cally high-risk group based on the Asian cutoff point (BMI 23.5 kg/
m?). Factors that affect HbA1c levels, such as anemia and hemoglo-
binopathies, could not be excluded since there was no possibility of
screening for these conditions upon enrolment.

Conclusion

Our study revealed that lowering the threshold of FBG from 126 mg/
dL to 100 mg/dL would detect more patients with diabetes among
35- to 64-year-old, overweight, or obese adults. At present, the FPG
value of 126 mg/dL is taken as the cutoff point to diagnose diabe-
tes irrespective of the risk of having diabetes. Our findings suggest
lowering the diagnostic threshold for diabetes from 126 mg/dL to
100 mg/dL in high-risk adults, i.e, those above 35 years with BMI
> 18.5 kg/m2 Thus, we recommend that a 100 mg/dL threshold be
used in detecting diabetes among high-risk adults in primary health-
care settings so that low-cost interventions can be initiated early.
Further analysis would be required to characterize and compare the
participants identified by the 2 tests, FPG and HbA1c. A high rate
of undiagnosed diabetes emphasizes the need for active screening
of populations at risk through diversifying the services of primary
healthcare and strengthening their HLCs.

20/ENDOCR’H OLOGY RESEARCH AND

Senarath et al. Validity of Fasting Plasma Glucose in Reference to HbA1c

Other Information: The study was registered in the Sri Lanka Clinical Tri-
als Registry (SLCTR/2016/018). Available at https://slctr.lk/trials. The com-
plete study protocol is available in the open-access journal Contemporary
Clinical Trials Communications, under the title “mHealth nutrition and life-
style intervention (NHENAL) to reduce cardiovascular disease risk in a middle-
aged, overweight and obese population in Sri Lanka: study protocol for a
randomized controlled trial." Available at https://doi.org/10.1016/j.conctc.
2019.100453.
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