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Clinical profile of lean NIDDM in South India
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Abstract

The majority (\80%) of patients with non insulin dependent diabetes mellitus (NIDDM) present in Europe and
America are obese. In developing countries like India, most NIDDM (\60%) are non-obese and many are actually
lean with a body mass index (BMI) of B18.5 and are referred to as ‘lean NIDDM’. This paper compares the clinical
profile of a cohort of 347 lean NIDDM, with a group of 6274 NIDDM of ideal body weight (IBW) and 3252 obese
NIDDM attending a diabetes centre at Madras in South India. The lean NIDDM who constituted 3.5% of all
NIDDM patients seen at our centre, had more severe diabetes and an increased prevalence of retinopathy (both
background and proliferative), nephropathy and neuropathy. Although a larger percentage of the lean NIDDM
patients were treated with insulin, 47% of the males and 53% of the females were still on oral hypoglycaemic agents
even after a mean duration of diabetes of 9.298.1 years. Studies of GAD antibodies, islet cell antibodies (ICA) and
fasting and stimulated C-peptide estimations done in a small subgroup of the lean NIDDM showed that they were
distinct from IDDM patients. More studies are needed on metabolic, hormonal and immunological profile of lean
NIDDM seen in developing countries like India. © 1997 Elsevier Science Ireland Ltd.
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1. Introduction

The WHO study group report classifies patients
with non insulin dependent diabetes mellitus
(NIDDM) into ‘obese’ and ‘non-obese’ groups,
using a body mass index (BMI) criteria of \25
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for women and \27 for men to define obesity [1].
Among Europeans, the majority of NIDDM pa-
tients are over the age of 50 years and obese [2].
In the Indian subcontinent, the onset of NIDDM
is at a younger age and the majority of patients
with NIDDM are non-obese [3–5], with a propor-
tion of patients actually being lean with low body
mass indices. Although there are a number of
studies on the clinical profile of lean NIDDM
from different parts of India [6–10], most of them
have been based on small numbers of patients and
have used varying definitions of ‘leanness’ with
BMI varying from 18 to 20 in different studies
[6–10]. At a recent Consensus meeting on Dia-
betes Peculiar to the Tropics held at Cuttack in
India, the subject of ‘lean NIDDM’ was discussed
at length and the need for more studies on the
subject based on larger numbers of patients was
stressed [11]. At this meeting, a consensus was
reached on the definition of leanness, i.e. a body
mass index of less than 18.5 [11]. In this paper we
present the clinical profile of a large cohort of
lean NIDDM seen in South India using the new
body mass index criteria.

2. Patients and methods

The mode of selection of patients for the study
was as follows: Of consecutively registered pa-
tients seen at the M.V. Diabetes Specialities Cen-
tre at Madras during a period of 18 months, only
patients with NIDDM were included in the study.
NIDDM was diagnosed according to the WHO
study group report classification of diabetes [1].
All patients who had an abrupt onset of diabetes,
acute weight loss, ketosis or ketoacidosis at any
time or required insulin from the time of diagno-
sis were classified as insulin dependent diabetes
mellitus (IDDM) and excluded from the study.
Patients with fibrocalculous pancreatic diabetes
(FCPD), Gestational Diabetes, known cases of
secondary diabetes, e.g. endocrine diseases, and
those with impaired glucose tolerance (IGT) or
lesser degrees of glucose intolerance were also
excluded. A total of 392 patients were thus ex-
cluded. The process of registration of patients was
continued until 10 000 patients diagnosed as

NIDDM on clinical grounds were recruited for
the study (approximately 96% patients at our
centre have NIDDM type diabetes. Out of this
number, 127 NIDDM patients had to be excluded
from the analysis due to incomplete case notes or
inability to undergo certain tests. The study co-
hort thus consisted of 9873 NIDDM patients.

All patients were studied at the time of first
registration at our centre before any changes in
treatment was made. A complete clinical workup
was done on all patients. Blood pressure was
recorded in the right upper limb in the sitting
posture using a mercury sphyghmomanometer.
Height and weight was recorded and the BMI was
calculated using the formula: weight (kg) divided
by the height (m2). Based on BMI, the patients
were divided into the following groups: lean
NIDDM when the BMI was less than 18.5; ideal
body weight (IBW) NIDDM, if the BMI was
between 18.5 and 25 in women and 18.5 and 27 in
men; and obese NIDDM when BMI was \25 in
women and \27 in men.

Biochemical studies were done on Corning Ex-
press Plus Auto Analyser (Corning, USA). Fast-
ing and postprandial plasma glucose (glucose
oxidase method using Boehringher Mannhiem
kit), serum cholesterol (CHOD-PAP method),
serum triglycerides (GPO-PAP method), blood
urea (modified GLDH kinetic method) and serum
creatinine (modified kinetic method of Jaffe) were
done on all patients. Glycosylated haemoglobin
(HbA1c) was estimated by HPLC method using
the Variant machine (Bio Rad, USA). In a ran-
domly selected subgroup of 31 lean NIDDM, 39
patients of IBW and 48 of obese NIDDM, anti-
bodies to GAD and fasting and stimulated C-pep-
tide estimations and in a smaller number, islet cell
antibodies (ICA) were carried out using previ-
ously described methods [12]. A computerized
resting 12 lead electro-cardiogram (ECG), chest
radiograph and peripheral doppler studies (Kody
Vaslab, Madras) were taken in all cases.

Ocular screening included a routine visual acu-
ity examination using Snellen’s test charts. Ocular
pressure was recorded using a shiotz tonometer.
Biomicroscopic examination of the anterior seg-
ment was done routinely in all the cases. One
drop of both Phenylephrine 10% and Tropicamide
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Table 1
Clinical profile of study groups

Mean age at diagnosis ofDuration ofNIDDM group Number (%) Sex distribution
diabetes (years)diabetes (years)

Males (n=6177) Females (n=3696)

9.298.1114 (32.9%) 45913233 (67.1%)Lean 347 (3.5%)
1530 (24.4%) 7.997.9IBW 6274 (63.5%) 459104744 (75.6%)
2052 (63.1%) 6.496.5Obese 3252 (32.9%) 1200 (36.9%) 45910

IBW, Ideal body weight.

1% was then instilled into both eyes and the best
possible mydriasis was obtained. Retinal examina-
tion was done by both direct and indirect oph-
thalmoscopy by a trained retinal specialist (MR)
who had previously participated in studies in the
UK, involving grading of retinal lesions [13]. A
study of the vitreous cavity and a detailed exami-
nation of the retina with the Goldmann three
mirror lens or central fundus lens was done
wherever necessary. The following definitions
were used for diagnosis of various complications:

Diabetic retinopathy was classified as non-pro-
liferative diabetic retinopathy (NPDR) and prolif-
erative diabetic retinopathy (PDR).

Ischaemic Heart Disease (IHD) was considered
to be present when either myocardial ischaemia or
infarction was present.

Myocardial Ischaemia was diagnosed if there
was a history of exertional chest pain (angina)
with unequivocal T wave changes in the electro-
cardiogram (ECG), but no evidence of infarction.

Myocardial Infarction: A history of myocardial
infarction documented by hospital records along
with ST/T wave or Q wave changes on ECG
suggestive of a recent or past myocardial infarc-
tion.

Neuropathy was defined as bilateral absence of
ankle jerks and/or bilateral distal sensory neu-
ropathy. The latter was documented by Biothe-
siometry (Bio Medical Instrument, Newbury,
Ohio,) by previously described methods [14].

Nephropathy was defined as persistent protein-
uria of more than 500 mg/day in the absence of
urinary tract infection or other non-diabetic
proteinuria, but in the presence of any degree of

retinopathy. Renal insufficiency was defined as
serum creatinine \1.2 mg/dl.

Peripheral 6ascular disease (PVD) was diag-
nosed by doppler studies which included a record-
ing of the pressure tracings were done using the
KODY Vaslab Machine (Kody Labs, Madras).
The Ankle/Brachial (A/B) index was calculated in
all cases. An A/B index of 0.8 or less was defined
as PVD.

3. Statistical analysis

All analysis was done separately for males and
females. Values are expressed as mean9S.D.
Comparison of mean values was made using Stu-
dent’s t-tests. Log transformation of the data was
done wherever necessary. The x2 test was used to
compare frequencies between different groups.
Statistical analysis was done using the SPSS pro-
gram (Version 4.0.1) on an IBM PC compatible
computer. PB0.05 was considered to be statisti-
cally significant.

4. Results

The clinical details of the study groups are
shown in Table 1. It can be seen that 347 patients
(3.5%) of the total NIDDM patients were
classified as lean NIDDM. 6274 (63.5%) were of
ideal body weight and 3252 patients (32.9%) were
obese.

There were 6177 males and 3696 females. This
male predominance which has been reported in
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Table 2
Clinical and biochemical details in male NIDDM patients

IBW (n=4744) Obese (n=1200)Variable Lean (n=233)
Mean9S.D. Mean9S.D.Mean9S.D.

127919 133917* 135915*Systolic BP (mmHg)
8097 8699*Diastolic BP (mmHg) 84912*

Blood sugar
208988 171962* 165954*Fasting plasma glucose (mg%)

263978*3109102 255972*Postprandial plasma glucose (mg%)
189942 202938* 206941*Serum cholesterol (mg%)

1869128* 1999196*Serum triglyceride (mg%) 1369104
0.9090.63 0.8290.38Serum creatinine (mg%) 0.8090.24***

31916 2798*Blood urea (mg%) 2697*
10.291.5* 10.191.4*Glycosylated haemoglobin (%) 10.691.6

* PB0.001, compared to lean NIDDM; *** PB0.05, compared to lean NIDDM.

our earlier studies [1–3] was seen in the lean and
IBW groups. In the obese group, however there
was a female predominance.

There were no significant differences in the age
at diagnosis or the duration of diabetes between
the three study groups. There was no difference in
the smoking pattern between the three study
groups. Among males, 41 of the lean NIDDM
(17.6%), 696 of the ideal body weight group
(14.7%) and 205 (17.1%) of the obese group
smoked. Only six of the entire female diabetic
patients smoked as smoking is very uncommon
among Indian women.

Table 2 shows the clinical features of the male
NIDDM patients. Both systolic and diastolic
blood pressure were significantly lower in the lean
NIDDM compared to the IBW and obese groups
(PB0.001). Fasting and postprandial plasma glu-
cose were higher in lean NIDDM compared to
the obese and ideal body weight groups (PB
0.001). Glycosylated haemoglobin (HbA1c) level
was also significantly higher in the lean group
compared to the other groups. Serum cholesterol
and triglycerides levels were lowest in the lean
group and were progressively higher in the ideal
body weight and obese groups (PB0.001).

Table 3 shows the results in the females which
shows similar results as the males with respect to
blood pressure, fasting and post prandial plasma
glucose levels and glycosylated haemoglobin lev-
els. The serum cholesterol levels were surprisingly

higher in the lean group, although this was not
statistically significant (P\0.2). The serum
triglyceride levels however showed similar results
as in the males with higher levels in the ideal body
weight and obese groups (PB0.001).

Table 4 shows the results of the GAD antibod-
ies and ICA which were estimated in a randomly
selected subgroup of the patients. It can be seen
that three out of 31 (9.6%) lean NIDDM com-
pared to two out of 39 (5.1%) IBW NIDDM and
two out of 48 (4.2%) obese NIDDM patients were
positive for GAD antibodies. The differences be-
tween the three groups were not statistically sig-
nificant. With regards to ICA, none of the lean
NIDDM studied, i.e. 0/10 (0%) were ICA positive
whereas four out of 30 (13.3%) IBW NIDDM and
three out of 40 (7.5%) obese NIDDM showed
ICA positivity.

There were no significant differences in the
fasting or stimulated C-peptide levels between the
three study groups.

Table 5 shows the vascular complications in the
study groups. Among males, the prevalence of
background diabetic retinopathy (BDR) was sig-
nificantly higher in the lean group compared to
both IBW (PB0.05) and obese groups (PB
0.001). Among females, the prevalence of BDR
was higher among the lean group but the differ-
ences were significant only in comparison to the
obese group (PB0.05). The prevalence of prolif-
erative retinopathy was higher in the lean
NIDDM group both among males and females.
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Table 3
Clinical and biochemical profile of female NIDDM patients

Lean (n=114) IBW (n=1530) Obese (n=2052)Variables
Mean9S.D. Mean9S.D. Mean9S.D.

134919133922Systolic BP (mmHg) 137918*
83920 8598*Diastolic BP (mmHg) 8297

Blood sugar
192968*** 183963**Fasting plasma glucose (mg%) 211983

273979*291987***Postprandial plasma glucose (mg%) 316992
222967 216943Serum cholesterol (mg%) 214941
155975 1899129*Serum triglyceride (mg%) 1849113*

7690.27890.2Serum creatinine (mg%) 8090.2
2697 2596***Blood urea (mg%) 2797

10.491.5*10.591.5***Glycosylated haemoglobin (%) 10.991.5

* PB0.001, compared to lean NIDDM; ** PB0.01), compared to lean NIDDM; *** PB0.05, compared to lean NIDDM.

There was no significant difference in the oc-
curence of nephropathy between the three study
groups. Renal insufficiency was however more
common in the lean NIDDM group but only
among males (PB0.05 compared to ideal body
weight and obese groups).

Among males, peripheral neuropathy was more
common in lean NIDDM group compared to
IBW and obese groups (PB0.05), but no signifi-
cant difference was noted among the three female
study groups.

There was no significant difference in the preva-
lence of myocardial ischaemia or myocardial in-
farction between the three study groups either in
men or women.

The prevalence of peripheral vascular disease
(PVD) was surprisingly higher among the lean
NIDDM males compared to the obese group
(PB0.001) but the number of patients with PVD
was low.

Table 6 shows the pattern of treatment given to
the patients in the three study groups after the
initial studies at our centre were completed. All
patients were initially given a trial of oral hypo-
glycemic agents and if this failed to achieve eug-
lycemia in maximal doses, insulin was given. It
can be seen that both among males and females, a
higher percentage of the lean NIDDM group
received insulin.

5. Discussion

This paper reports on the clinical profile of a
large cohort of NIDDM patients attending a dia-
betes centre in South India. Studies on NIDDM in
India are of great interest because of several differ-
ences from Europeans [3–5]. The prevalence of
NIDDM is very high [4], the prevalence of obesity
is low [4,5], the onset of diabetes is at a younger age
[3,5], the prevalence of ischaemic heart disease is
high [15,16] and that of peripheral vascular disease
is low [17]. There has been considerable interest in
the entity called lean NIDDM because such a
subgroup of NIDDM is rarely seen among Eu-
ropeans and clinical characterization of this sub-
group is obviously of great importance.

In this paper, we report that lean NIDDM
comprises about 3.5% of all patients seen at our
centre. The prevalence of lean NIDDM varies at
different centres depending on the socio-economic
status of the people and the type of clinic, e.g.
government hospital clinics would be expected to
have a larger percentage of lean NIDDM than
private diabetic centres. In Orissa State, where
poverty is more rampant, up to 22% of patients
with NIDDM have been reported to be lean (using
BMIB19 criteria) [7]. Another report [9] found
that 17.9% of NIDDM patients seen at Hyderabad
were lean, using BMIB20 as the criteria.
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Table 4
ICA and GAD antibody in study groups

C-peptide (pmol/ml) Anti-GAD positive ICA positive

Fasting Stimulated

1.5190.89 3/31 9.6%Lean NIDDM (n=31) 0.7490.52 0/10 0%
4/30 13.3%2/39 5.1%1.7490.730.9090.48IBW NIDDM (n=39)

2/48 4.2% 3/40 7.5%Obese NIDDM (n=48) 0.8890.51 1.8890.72

None of the differences between the study groups were statistically significant.

The lower serum cholesterol levels seen in our
lean male NIDDM patients has also been ob-
served by Das [7]. Comparison of vascular com-
plications in lean NIDDM from different centres
is difficult because of small numbers of patients
studied and lack of standardized testing proce-
dures. One study [8] suggested that neuropathy
was more common in lean NIDDM. Another
study [9] suggested that ischaemic heart disease
was less common among lean NIDDM, but the
differences were not statistically significant.

In this study we report that retinopathy (both
background and proliferative) is more frequent
among lean NIDDM, both in males and females.
Additionally, renal insufficiency and neuropathy
are more common among lean male NIDDM
patients. The higher prevalence of these complica-
tions is probably related to the higher plasma
glucose and glycosylated haemoglobin levels. The
higher prevalence of peripheral vascular disease is
intriguing but this may be an artefact due to the
small numbers of patients with PVD. We have
reported previously on the lower prevalence rates
of PVD in South Indian NIDDM patients [17].

It is not surprising that a much higher percent-
age of patients were treated with insulin among
the lean group. This could be due to several
reasons: the diabetes is more severe [6,8,18,19]
and the leanness itself could have influenced the
use of insulin. It is of interest however, that nearly
47% of the lean male NIDDM and 53% of the
lean female NIDDM patients were successfully
treated with diet and oral hypoglycaemic agents,
even after a mean duration of 9.298.1 years of
diabetes.

The grossly elevated glycosylated haemoglobin
and plasma glucose values probably reflect the

poor level of primary care treatment of diabetes in
our country. All patients were studied at the time
of first registration at our centre before optimal
regulation of their diabetes had been done. Obvi-
ously, after treatment at our centre, in all patients,
better control of diabetes was achieved. The re-
sults of the follow-up studies after initiation of
therapy are still not available. However, prelimi-
nary results show that with control of diabetes
there is a modest weight gain with an increase of
BMI, approximately by a factor of one, in all
three groups which did not change the classifica-
tion of the patients in the majority of cases. This
also has been shown by other groups [6–9].

One of the objections to this study might be
that the so-called ‘lean NIDDM’ patients may in
reality be (or may have included) patients with
IDDM. This study being based on large numbers,
we could not perform C-peptide estimations or
look at immunological markers in the whole
group. However as shown in Table 4, in a small
subgroup (n=31) of newly diagnosed ‘lean
NIDDM’ we performed fasting and stimulated
C-peptide estimations as well as looking at anti-
bodies to glutamic acid decarboxylase (GAD) and
in a smaller subgroup, antibodies to islet cell
antibodies (ICA). The results show that while the
C-peptide values were marginally lower in the
lean NIDDM, they were not significantly different
from the other two groups of NIDDM studied.
Moreover the values were significantly higher
than that seen in our IDDM patients who have a
mean fasting value of 0.0990.10 pmol/ml and a
mean stimulated value of 0.1490.08 pmol/ml
[12]. The results of the GAD and ICA positivity
in this group of lean NIDDM were also not
significantly different from the IBW and obese
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Table 5
Vascular complications in the study groups

Complication Males Females

Obese (n=2052)IBW (n=1530)Lean (n=233) IBW (n=1200) Obese (n=114) Lean (n=114)

38 (33.3%) 476 (23.2%)***468 (30.6%)Retinopathy 253 (21.1%)*1461 (30.8%)***87 (37.3%)
BDR

12 (10.5%) 61 (4.0%)**PDR 16 (6.9%) 199 (4.2%) 25 (2.1%)* 47 (2.3%)*
5 (4.4%) 64 (4.2%)Nephropathy 11 (4.7%) 218 (4.6%) 74 (6.2%) 74 (3.6%)

57 (3.7%)3 (2.6%) 41 (2.0%)Renal 34 (2.8%)*195 (4.1%)*22 (9.4%)
insufficiency

1480 (31.2%)* 322 (26.8%)* 44 (38.6%) 505 (33.0%)Peripheral 649 (31.6%)104 (44.6%)
neuropathy

16 (14.0%) 282 (18.4%)IHD:ischaemia 31 (13.3%) 522 (11.0%) 328 (16.0%)114 (9.5%)
8 (7.0%) 107 (5.2%)83 (5.4%)Infarction 62 (5.2%)13 (5.6%) 289 (6.1%)

57 (3.7%) 105 (5.1%)PVD 12 (5.2%) 161 (3.4%) 17 (1.4%)* 8 (7.0%)

BDR, background diabetic retinopathy; PDR, proliferative diabetic retinopathy; IHD, ischaemic heart disease; PVD, peripheral
vascular disease.
* PB0.001 compared to lean NIDDM; ** PB0.01 compared to lean NIDDM; *** PB0.05 compared to lean NIDDM.

NIDDM groups but different from our IDDM
patients [12]. Hence, it appears likely that the vast
majority of lean NIDDM group do indeed have
NIDDM and not IDDM or latent autoimmune
diabetes of adults (LADA) [20] type diabetes mas-
querading as NIDDM.

Moreover the mean age of the lean NIDDM
group (45913 years) is about two decades higher
than that of the IDDM patients seen at our
centre. Finally, the fact that none of the patients
were ketotic and that nearly 48% of the lean
NIDDM patients still responded to diet or oral
hypoglycemic agents after a mean duration of
9.298.1 years, clearly distinguishes the lean
NIDDM from IDDM patients.

In summary, we present clinical data on a large
cohort of lean NIDDM seen in Southern India,
which suggests that it probably represents a more
severe form of diabetes with a higher risk of
vascular complications. This underscores the need
for aggressive treatment of diabetes. Obviously
more studies are needed on the metabolic, hor-
monal and immunological characterization of
lean NIDDM patients seen in India.

Acknowledgements

We thank Mr A.K. Mathai for statistical analy-
ses, Mr P. Paulraj for help with computerization

Table 6
Treatment pattern in the study groups

Variable Male Female

Obese (n=1200)IBW (n=4744) Obese (n=2052)Lean (n=2333) IBW (n=1530)Lean (n=114)

Treatment
21 (1.0%)11 (0.7%)2 (1.8%)12 (1.0%)*Diet alone 62 (1.3%)*10 (4.3%)

Oral drugs 1473 (71.8%)*100 (42.9%) 3449 (72.7%)* 976 (81.3%)* 58 (50.9%) 1018 (66.5%)*
Insulin 558 (27.2%)*123 (52.8%) 1233 (26.0%)* 212 (17.7%)* 54 (47.4%) 501 (32.7%)**

* PB0.001 compared to lean NIDDM; ** PB0.01 compared to lean NIDDM.



V. Mohan et al. / Diabetes Research and Clinical Practice 38 (1997) 101–108108

and Mrs Malarvizhi for her help with typing the
manuscript.

References

[1] WHO Study Group Report on Diabetes Mellitus, WHO
Technical Report Series No. 727, World Health Organisa-
tion, Geneva, 1985.

[2] R. Cooppan, T.M. Flood, Obesity and diabetes, in: A.
Marble, L.P. Krall, R.F. Bradley, A.R. Christlieb, J.S.
Soeldner (Eds.), Joslin’s Diabetes Mellitus, Lea and Fe-
biger, Philadelphia, 1985, pp. 373–379.

[3] V. Mohan, K.G.M.M. Alberti, Diabetes in the tropics, in:
K.G.M.M. Alberti, R.A. Defronzo, H. Keen, P. Zimmet
(Eds.), International Text Book of Diabetes Mellitus,
Wiley, Chichester, 1991, pp. 177–196.

[4] A. Ramachandran, M.V. Jali, V. Mohan, C. Snehalatha,
M. Viswanathan, High prevalence of diabetes in an urban
population in south India, Br. Med. J. 297 (1988) 287–
590.

[5] V. Mohan, A. Ramachandran, M. Viswanathan, Tropical
diabetes, in: K.G.M.M. Alberti, L.P. Krall (Eds.), Dia-
betes Annual/2, Elsevier, Amsterdam, 1986, pp. 30–38.

[6] K. Kannan, Lean type II diabetes mellitus - A distinct
entity, in: A. Kapur (Ed.), Novo Nordisk Diabetes Up-
date Proceedings, Health Care Communications, Bom-
bay, 1993, pp. 147–151.

[7] S. Das, Lean NIDDM: An independent entity, in: A.
Kapur (Ed.), Novo Nordisk Diabetes Update Proceed-
ings. Health Care Communications, Bombay, 1993, pp.
153–159.

[8] S. Das, K.C. Samal, A.K. Baliarsinha, B.B. Tripathy,
Lean (underweight) NIDDM—peculiarities and differ-
ences in metabolic and hormonal status - A pilot study, J.
Assoc. Phys. India 43 (1995) 339–342.

[9] B.K. Sahay, Profile of lean NIDDM as seen in Hydera-
bad, in: A. Kapur (Ed.), Novo Nordisk Diabetes Update,
1993 Proceedings. Health Care Communications, Bom-
bay, 1993, pp. 161–164.

[10] K.C. Samal, S. Das, B.N. Agarwal, N.C. Panda, B.B.
Tripathy, Nutritional status and profile of NIDDM of
recent onset, J. Diab. Assoc. India 28 (1988) 99–101.

[11] Consensus statements from the International Workshop
on types of diabetes peculiar to the Tropics, 17–19 Octo-
ber, 1995, Cuttack, India, Acta Diabetol. Lat., 33 (1996)
62–64.

[12] V. Mohan, R. Deepa, E. Bhatia, et al. Antibodies to
pancreatic islet cell antigens in diabetes seen in Southern
India with particular reference to fibrocalculous pancre-
atic diabetes, Diabetic Med., 1997 (in press).

[13] M. Rema, E.M. Kohner, S.J. Adlington, I. Nijhar, V.
Mohan, H.M. Mather, Evaluation of a non-mydriatic
camera in Indian and European diabetic patients, Br. J.
Ophthalmol. 72 (1981) 841–844.

[14] A. Ramachandran, V. Mohan, T.S. Kumaravel, et al.,
Peripheral neuropathy in tropical pancreatic diabetes,
Acta Diabetol. Lat. 23 (1986) 135–140.

[15] P.M. McKeigue, G.J. Miller, M.G. Marmot, Coronary
heart disease in South Asians overseas—a review, J. Clin.
Epidemiol. 42 (1989) 597–598.

[16] V. Mohan, G. Premalatha, N.G. Sastry, Ischaemic heart
disease in South Indian NIDDM patients—A clinic
based study on 6597 NIDDM patients, Int. J. Diabetes
Dev. Ctries. 15 (1995) 64–67.

[17] V. Mohan, G. Premalatha, N.G. Sastry, Peripheral vascu-
lar disease in non-insulin dependent diabetes mellitus in
South India, Diab. Res. Clin. Pract. 27 (1995) 235–240.

[18] V. Mohan, A. Ramachandran, C. Snehalatha, et al., High
prevalence of maturity onset diabetes of the young
(MODY) among Indians, Diabetes Care 8 (1985) 371–
374.

[19] C. Snehalatha, V. Mohan, A. Ramachandran, R.
Jayashree, M. Viswanathan, Hepatic extraction of insulin
in non-insulin dependent diabetes. Comparative study of
obese and non-obese patients, Diabete. Metabol. 10
(1984) 175–180.

[20] P.Z. Zimmet, T. Tuomi, I.R. Mackay, M.J. Rowley, W.
Knowles, M. Cohen, Latent autoimmune diabetes melli-
tus in adults (LADA): The role of antibodies to glutamic
acid decarboxylase in prediction of insulin dependency,
Diabetic Med. 11 (1994) 299–303.

.


