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Understanding the 
problem of diabetes in 
India using geographical 
information system 
software
Sir,
As problem of  diabetes is a major one, researches on 
diabetes are becoming a priority.[1] Like other researches, 
commonly the statistical software packages alone are being 
relied upon for summarizing, analyzing and presenting the 
data or results, but Geographical Information System (GIS) 
is catching pace for its tendency to analyze data a spatially 
(data/attribute Table) as well as spatially (geo-referenced 
vector or raster data) and plot them graphically in terms 
of  maps (for example disease maps). A GIS is a system 
of  capturing, storing, checking, integrating, manipulating, 
analyzing and displaying data, which are spatially referenced 
to the earth.[2] It consists of  hardware, software, data 
and the respective applications. GIS in spite of  being 
a potential technology, is hardly used by the medical 
researchers. We decided to write this letter with a view 
to sensitize diabetes researchers and others, to the need 
of  introducing and utilizing GIS while summarizing and 
analyzing data and presenting the results. To further clarify 
and exemplify the utility of  GIS, we mapped the diabetes 
burden in various states of  India using an open-source 
GIS software quantum GIS (version 1.8.0).[3] The output 
maps are shown as Figures 1 and 2. With the help of  the 
GIS software, the States were classifi ed on the basis of  
diabetes prevalence separately among men and women, 
into four categories with equal class intervals i.e., red (high 
prevalence), orange (moderately high prevalence), yellow 
(low prevalence) and green (lowest prevalence). It can be 

easily made out that diabetes prevalence is high (shown red) 
in southern region/states among males and females both. 
Based on such fi nding, the hypotheses may be formulated 
and the regions can be further compared pair-wise and 
analyzed using statistical tests to see, which differences 
were statistically signifi cant. These fi gures were fi rst log 
transformed and then compared using unpaired t-test. The 
differences in prevalence of  diabetes, which were found 
signifi cant after such comparisons, were the following:
1. Between northern and southern regions among males 

(P = 0.028),
2. Between central and southern regions among males 

(P = 0.018) and
3. Between central and southern regions among females 

(signifi cant at 0.1 signifi cance level; P = 0.083).

Similarly, this fi nding can in turn be analyzed along with 
the mapping of  various risk factors for diabetes and thence 
tested statistically for any signifi cant difference, which might 
give rise to new etiological hypotheses, thereby helping the 
authorities to institute appropriate prevention and control 
measures. However, due to limited availability of  relevant data 
and as the objective of  this letter was merely to sensitize the 
researchers, analysis was not extended to etiological hypotheses 
formulation and testing. Many sophisticated GIS software’s 
come with spatial statistical toolbox license and there could 
be freely available plugins for open-source software or one 
can customize based on the study. GIS can also be used to 
classify a district or state, where a separate diabetes prevalence 
study is conducted, into a pre-specifi ed category of  diabetes 
prevalence based on the prior broader classifi cation pertaining 
to larger geographical area i.e., at the level of  state or country.[4] 
Although analyzing/interpreting the results in such cases, it 
must also be kept in mind that when pre-collected data are 
used, it is often diffi cult to get information about the quality 
and the methods used for generation of  data. Thus, disease 
mapping presented can help in the following ways:
1. Identifi cation: It can help in identifying the priority 

areas of  risk and help in immediate decision making

Figure 1: Diabetes prevalence in India among males Figure 2: Diabetes prevalence in India among females
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2. Ecological or etiological hypothesis formulation 
and testing: Based on the region and geographical/
environmental factors/incidents, one can deduce the 
cause of  the distribution, which can be further proven 
with statistical tests.

Conclusively, GIS and its software could be of  great utility 
in diabetes research in that it supplements and helps in 
better spatial data analyses and interpretations as discussed 
above.
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Neonatal thyroid 
screening: Relationship 
between cord blood 
thyroid stimulating 
hormone levels and 
thyroid stimulating 
hormone in heel prick 
sample on 4th to 7th 
day-of-life
Sir,
Neonatal thyroid screening is considered one of  the 
best cost-effective tool to prevent mental retardation in 
population. Different strategies are suggested for thyroid 
hormone estimation in the sample obtained at birth using 
cord blood or later in the neonatal period.[1-4] The study 
estimates the correlation between the serially monitored 
levels of  thyroid stimulating hormone in serum obtained 
from cord blood (TSH-CB) and heel prick (TSH-HP) at 
4th to 7th day-of-life.

This cross-sectional observational study was performed 
between November 2001 and March 2003. Live 
newborns >28 weeks of  gestation at birth were enrolled 
after taking informed consent from parent. The presented 
data was from a subset of  newborns that were undergoing 
thyroid screening using cord blood TSH under a separate 
research project.[5] A total volume of  5 ml of  cord 
blood was drawn, centrifuged and serum refrigerated. 
Another sample was collected at the 4th to 7th day-of-life 
by heel prick on a labeled fi lter paper (Schleicher and 
Schuell #903). Estimation of  TSH was performed using 
immunoradiometric assay. The study was approved by the 
Ethics Committee of  the Institute. Difference between the 
results obtained by 2 strategies was compared using paired 
t-test and the correlation estimated using statistical package 
for the social sciences version 16 (SPSS Inc, Chicago).

Over the study period, 130 neonates were enrolled. 
The mean (range) gestational age and birth weight was 
38.16 weeks (28-42 weeks) and 2600 g (800-4500 g), 
respectively. Almost half  were males, 15 were delivered 
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