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ABSTRACT

Introduction: The prevalence of diabetes in elderly is being out-numbered and continuously rising.
Individuals expect miracles from their health care providers as everything is curable in the eyes of
the patient. Disease Management Programme for diabetes mellitus is sensible from the medical and
economic point of view since it organizes care in multidisciplinary, multicomponent, proactive
approach focusing on the whole course of a disease, using evidence-based standards of care that
reduce health care costs and hospital stay. In Nepal, health care professionals today need to be aware
that the patients are more and more aware about their disease and technology and their increased
awareness demand innovative services.

Methods: Authenticated data used for the purpose of projection were drawn purely from urban or
rural hospital-based. To estimate the prevalence of diabetes mellitus (DM), the data in pairs (i.e.
prevalence and year) were fed into IDL - an inbuilt mathematical software program for best-fit
regression. Literatures on DM prevalence and Disease Management Programme were examined.

Results: The overall projection for the DM prevalence in Nepal suggests that the prevalence of
diagnosed DM will be 12.73%, 15.11% and 17.49% in 2010, 2015 and 2020 respectively. Diabetes disease
management programme appeared to be helpful in reduction of health care costs and hospital stay.

Conclusions: If the attributing factor for DM remains as it is today, many new cases of DM will be

added each year. There is a need of effective disease management programme in the country. The
increased level of awareness among the patients demands innovative services in future.
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INTRODUCTION

The health of people has improved more in the past four
generations than in the whole world history.1 In 2008, 60%
of all deaths in the world were from non-communicable diseases
(NCD) including diabetes mellitus (DM). Of those deaths 80%
occurred in low and middle-income countries.?
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Apparently, the NCDs have become serious threat to the health
of people in developing countries which ranked as the third
most likely risk to come true and the fourth most severe in its
impact in 2009.°

Roughly one in ten Nepalese are found to have DM where
women are slightly more affected than men (59.1% vs. 56.8%)."
Studies indicated that overall DM prevalence in rural and urban
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population has increased to 25.9% in 2009° which was 19.07%
in urban population in aged 40 years and over.® Earlier, DM
prevalence was reported 14.6% in urban population in aged
20 years and above,’ that was just 2.4% in the rural and
12.3% in the urban population in 2000. The same study
reported 3.1% in the rural and 15.5% urban popula’tion.8

Chronic NCDs are persistent or recurring; they are often incurable
and progress with increasing severity. Many of them can be
asymptomatic for a long period of time. Death due to NCDs
in Nepal is 42.1% compared to 48.9% for South Asia.”"°
Effective managed care to tackle DM is sensible from the
medical and economic point of view where ‘Disease
Management Programme’ (DMP) organizes health care in
multidisciplinary, multicomponent, proactive approach focusing
on the whole course of a disease, using evidence-based
standards of care that is associated with a significant reduction
in health care costs and hospital s'(ay.”’12

Now, the Nepalese health care managers and professionals
have to be aware that the patients are more and more aware
about their disease including available technology. With the
advances and innovative medical technology, everything is
“curable” in their eyes. Individuals expect “miracles” from
their health care providers13 and could demand innovative
services.

METHODS

Authenticated data used for the purpose of projection in this
study were from the inference drawn purely from urban or rural
hospital-based records as a precise national surveillance data
was unavailable. Literatures on DM prevalence and Disease
Management Programme were analyzed. DMP is being proven
as an effective and also money saver to a national economy.

Table 1. Diabetes studies in urban and rural

The authors gathered information on DM studies carried out
in Nepal and their results that were published elsewhere for
the purpose of prevalence forecasting. The data included for
the purpose of projection were as follows:

1) A rural community cross sectional survey comprising 604
subjects (2003).”

2) A urban community cross sectional survey comprising 1237
subjects (2003).”

3) A rural community cross sectional survey comprising 211
subjects (2000).2

4) A urban community cross sectional survey comprising 114
subjects (2000).2

5) Cohort data from a university teaching hospital comprising
225 indoor patient published in 1995."

6) Cohort data from a central hospital (public hospital) comprising
3,768 admitted patients during April 1990 to March1991;
3,545 admitted patients during April 1991 to March 1992;
3,562 admitted patients during April 1992 to March 1993;
3,620 admitted patients during April 1993 to March 1994
(1995).14

7) A university status teaching hospital-based data (Laboratory)
comprising 920 subjects (2002).16

8) A university status teaching hospital-based data (Ambulatory)
comprising 1840 subjects (2000)."7

Prevalence data documented in the urban community and
community hospital-based studies are involved in this inference.
In order to estimate the prevalence of DM, the authors fed the
data in pairs (i.e. prevalence and year) into IDL— an inbuilt
mathematical software program for best-fit regression. Then
based on the data, prevalence estimation was done for the
year 2010, 2015 and 2020.

Authors Study Study Diabetes DM in DM in IGT IGTin IGT in  Remarks
(number) period population prevalence urban rural preva- urban rural
(number) population population lence population population

Chhetri MR, Chapma
RS (2009)’ NA 1633 25.9 - Urban + Rural
Shrestha UK 2001/2002 1012 19.04 19.07 - - 7(>40 - Urban community
(2002)° years) survey
Singh DL, Bhattarai  Jan.1999 604 2.5 - 2.5 - - 1.3 Rural community
MD (2003)’ /Dec.2001 survey
Singh DL, Bhattarai  Jan.1999 1237 14.6 14.6 - - 10.7 - Urban community
MD (2003)’ /Dec.2001 survey
Singh DL April 1990 3768 2.6 - - - - - Hospital-based
et al. (1995)" /March’91 data (In- patient)
Singh DL April 1991 3545 2.9 - - - - - Hospital-based
etal. (1995)" /March’92 data (In- patient)
Singh DL April 1992 3562 4.3 - - - - - Hospital-based data
etal. (1995)" /March’93 (In- patient)
Singh DL April 1993 3620 5.6 - - - - - Hospital-based data
et al. (1995)" /March’'94 (In- patient)
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Rural community
survey

Urban community
survey

Bhattarai MD 2000 211 2.4 - 2.4 - - 1.4
(2000)° and 1.9
Bhattarai MD 2000 114 12.3 - - - 5.3 -
(2000)°

Acharya GP 1994 225 9.5 - - - - -
(1995)"

Baral N 2000 920 5.29 - - 18 - -

et al.(2000)"

Karki P et al. 2000 1840 6.3 - - - - -
(2000)"”

RESULTS

DM prevalence is increasing in Nepal, but it is somewhat
in an unpredictable scale [Figure 1 (a) and Table 1].
The overall projection for the DM prevalence suggests
that the prevalence of diagnosed DM will be 12.73%,
15.11% and 17.49% in 2010, 2015 and 2020,
respectively [Figure1 (b)]. The result is based on the
data fed from the hospital-based studies only
(Bir Hospital, BP Koirala Institute of Health Science
(BPKIHS)"" and Tribhuvan University Teaching Hospital
(TUTH).
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The overall projection using paired data from urban
community-based studies by Bhattarai (2000) and Singh
and Bhattatai (2003) suggests that the prevalence of
diagnosed DM will be 25.12%, 31.09% and 37.05%
in 2010, 2015 and 2020, respectively, [Figure 1(c)].

DM prevalence projected to be sharply increased when
data was taken from the urban community-based study.’
It suggests that the prevalence of diagnosed DM will
be 27.78%, 34.54% and 41.29% in 2010, 2015 and
2020, respectively [(Figure 1 (d)].
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DISCUSSION

Nepal has the highest prevalence of pre-diabetes (impaired
glucose tolerance) and diabetes mellitus type 2 among
four countries (Bangladesh, India, Nepal and Pakistan)
in South East Asia (Table 2)."" DM type 2 has been
increasing which was once thought to be a problem
exclusively of developed countries and the wealthy.’
This illustration has now been proven incorrect as poor
are also affected by DM in developed countries and rich
in the developing countries. Though precise national
prevalence figure is unavailable, a couple of early studies
indicated that the prevalence has increased i.e. 25.9%
in aged 60 and over in urban and rural combined result,
19.04% in aged 40 and over and 14.6% in aged 20
years and over urban adults.®” Studies conducted in aged
60 years and over in Kathmandu Metropolitan City-35,
Chapagaon VDC of Lalitpur and Jhoukhel VDC of
Bhaktapur) illustrated that overall undiagnosed DM was
more than double than the diagnosed in the previous
study.’ This result substantiates the previous study which
reported 54.4% (53.8% of men and 55.1% of women)
undiagnosed diabetes.’

In 1995, a university teaching hospital-based study
situated in central development region reported DM in
9.55%'® which is much higher compared to 2.6% at the
central government hospital in Kathmandu in April 1990
to March 1991." The same authors reported DM in 5.6%
of its inpatients admitted during April 1993 to March1994
in the same setting.

The teaching hospital of BP Koirala Institute of Health
Science (BPKIHS) in eastern part of Nepal reported DM
in 5.29%'® in OGTT test and in another study conducted
in ambulatory clinic of the same hospital reported DM
in 6.3%." Due to variability in the study population,
place and nature of the institutions, the data is weak.
Ascertainment was still much better as population studies
were the admitted patients at Bir Hospital that represents
whole population of the country as being a general
community hospital.

Tribhuvan University Teaching Hospital and BP Koirala
Institute of Health Sciences being teaching hospitals do
cover people from all walks of life. So, this data roughly
represents countries scenario. The data is used as a base
line data since no other authentic data was available.

BPKIHS in eastern hilly region covers the rural as well
urban population. It is situated almost in the centre
neighbouring with prosperous districts including Sunsari
and Morang. It might have influenced the lifestyle and
food behaviour that might have contributed to increased
diabetes prevalence. Generally, approximately 50% of
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the cases of diabetes remain undiagnosed, even in
countries where there is an advanced health-care system.
The health-care situation in Nepal is obviously different
from those countries and it is reported that approximately
50% of the cases are undiagnosed. A study conducted
in various urban clusters of Kathmandu shows that
54.4% of the total number of diabetics was reported to
have previously been undiagnosed.'

The scenario clearly indicates that the DM prevalence
has been increasing in Nepal. Then again, Nepal is
transforming to modernism where competition in
consumerism has already become apparent. The individuals
who consume rich-nutrients and fatty food and at the
same time exert progressively less physical energy in
their work are prone to put on weight, which leads to
obesity; and obesity is one of the leading causes for
developing DM. The DMP could be one of the vital
models to tackle future DM burden in Nepal since it
comprises integrated approach of evidence-based care
that includes counselling.

If the current trend continues the number of persons
with diabetes will be more than double in the next 25
years. A study projected that the cases of DM type 2
will be 299.1 million worldwide by the year 2025 and
79.5 million cases would be in South East Asia alone.”

Table 2. Diabetes type 2 Prevalence in SAARC countries

Country Prevalence of type 2 diabetes Male/Female
Urban Rural Ratio

Bangladesh 7.9% 3.8% 1.15

India 12.1% 2.9% 1.05

Nepal 14.1% 2.9% 1.31

Pakistan 10.8% 6.5% 1.32

In SAARC region DM prevalence in urban areas is reported
to be alarming. In 2002, White and Rafique summarized
DM data in the South Asian countries and reported the
prevalence higher than the WHO value for developing
countries (3.5%). Among the four countries in SAARC
region, DM prevalence in Nepal is the highest (Table 2).”

Major Consequences of Diabetes

Table 3. The statistics of diabetes mellitus complications in Germany

Complications Cases per year Bremen Risk increased by

diabetic mellitus
Heart infarction 90,000 (35,000 death) 720 (280) 3-6
120,000 (30,000 death) 960 (240) 2-3

Heart Failure

Amputation 28,000 224 45

Blindness 7,000 56 10-25

Kidney failure 9,000 72 15-20
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High blood sugar is the hallmark of DM that increases the
risk of complications. Failure to control elevated blood
sugar or inadequate treatment of DM could cause number
of complications. A report on DM and its risk factors
indicated that risk of heart infarction increased by 3-6
times. Similarly, it increases risk of heart failure by 2-3
times, risk of amputation 45 times, blindness 10-25 times
and kidney failure 15-20 times (Table.3).”

Table 4. Diabetic complications.

Duration of Neuropathy  Retinopathy Nephropathy

DM (Years) (%) (%) (%)
0 8 5 0

5 15 16 2
10 26 26 5
15 31 40 8
20 40 48 10
25 49 50 10

@ Nepal data on the table by White and Rafique.

The patients living longer with DM have higher risk of
developing complications like neuropathy, retinopathy
and nephropathy e.g. if a person is living with DM for
25 years, a probability of getting neuropathy, retinopathy
and nephropathy will be 49%, 50% and 10% respectively.

But, if a person is living with DM for fewer years, a
probability of getting neuropathy, retinopathy and
nephropathy will lesser e.g. person living with DM for
5 years will have neuropathy, retinopathy and nephropathy
15%, 16% and 2% respectively.”

Disease Management Programme: NMoney Saver and
Outcome Improver

The concept of disease management programme (DMP) has
been introduced to implement evidence-based clinical practice
and guidelines, care protocols, to improve coordination
among healthcare providers and assure continuity and
comprehensiveness of care. DMPs organize health care in
multidisciplinary, multicomponent, proactive approach
focusing on the whole course of a disease, using evidence-
based standards of care. They are characterized by three
main features: a knowledge base, a delivery system with
coordinated care components, and a continuous improvement
process though the above mentioned components are diverse
and heterogeneity in nature.

In this context, the management of any disease is realized
through coordinated and integrated care, focused on the
entire pre-clinical and clinical development of the disease:
early diagnosis, treatment and rehabilitation, as well as
towards health promotion and disease prevention through
reduction of risk factors levels in the living environment,
introduction of healthy behaviours and lifestyle,
and increasing the quality and effectiveness of medical
services. The DMP is a broad term, comprising of various
methods, forms of interventions, organizational approaches
and technologies."" Disease management programme
help to reduce the costly rehospitalisation days.'”For an
example a retrospective study comprising 6,799 individuals
continuously enrolled for diabetes were divided into two
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groups to examine whether DMP saves money and
improves the outcomes. A total of 3,118 (45.9%) patients
were enrolled in a disease management program (program),
and 3,681 (54.1%) were not enrolled (non-program).
Both groups had similar male-to-female ratios, and the
program patients were 1.4 years younger than the non-
program patients.

Per member per month paid claims averaged $394.62
for program patients compared with $502.48 for non-
program patients (P=0.05). This difference was
accompanied by lower inpatient health care use in program
patients than in non-program patients. Program patients
experienced fewer emergency room visits than non-
program patients but had a higher number of primary
care visits (8.36 vs. 7.78, P=0.05 for both measures).
Except for emergency room visits, these differences
remained significant after controlling for age, sex, HMO
enrollment duration, presence of a pharmacy benefit,
and insurance type. Program patients also achieved higher
health employer data and information set scores for
HbA1c testing as well as for lipid, eye, and kidney
screenings. It proves that DMP could be an important
tool (program) to improve diabetes health care as it is
an effective and economic one.

Based on the global scenario and also South Asian and
Nepalese scenario of diabetes mellitus, the authors are
convinced that diabetes will be increasing in Nepal. The
current approach of delivering diabetes care through
integrated manner in general OPDs through medical
officers 10 (juniors) be replaced by DMP where different
specialities (diabetologists, nephrologists, cardiologists,
ophthalmologists, nurses) service would be accessible.

A study evaluating disease management programme for
diabetes in aged 61 years or older in Germany who had
suffered from diabetes or received treatment for more
than b years. The research finding was that the proportion
consulting a specially trained diabetology physician did
double to 31%. The assessment of the quality of care
improved markedly; 19% of the diabetes patients reported
improvement in their status.”

Risky Future

The ‘Population Census 2001’ shows that 14.2% of the
total population of 23.2 million lived in the 58 urban
areas of Nepal. It is the highest urbanization in the South
East Asian Region. This figure should have gone up by
now. It is estimated that the total number of urban
residents will reach 50% or more of the entire population
within 10 years and will be double the amount in 18
years.” The urban population in developing country,
particularly, the economically well-off are more vulnerable
to develop diabetes compared to rural ones. DM prevalence
among the urban subjects is many times higher than the
rural ones (urban 8.2% vs. rural 2.4%) in India. The
study described that diabetes was found to be more than
two fold higher in an urbanizing peripheral (e.g. sub-
urban) town in India (5.9%) than in rural areas (2.4 %)
which is between the rural and urban rates (11.6%).
The urban diabetes prevalence figure (11.6%) that they
described was referring to one another study by the
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same author.”® Thus, with an increasing urbanization
lifestyle of people will gradually be influenced.

The evidence shows that DMP works well, it costs less;
and we know that we the Nepalese particularly those
living in urban are at higher risk. Thus, Nepal should
consider establishing a Disease Management programme
to provide evidence based integrated care and promote
a better quality of life.

Initially, DMP that is dedicated to Diabetes Mellitus (DM)
management should provide all the essential care
components for DM. The care components include routine
blood tests (HbA1C, lipid profile), blood pressure checks
and annual assessment of the eye, kidney and feet. DMP
should organize and direct health care services to needy
people who are suffering from the disease. DMP is to be

established and promoted as a way to increase quality
care with low cost for national health system and
individuals. The services must include health manpower
(diabetologists, nephrologists, cardiologists,
ophthalmologists, nurses) and well as other preventive
and promotive services and also hospital beds with
medicines and materials.

CONCLUSIONS

Previous studies and our projected result indicate that the
prevalence of diabetes will be increasing. As a result of
DM, new cases of diabetes complication could also be
increasing. In order to tackle DM and DM related health
care issues, a Disease Management Programme could be
helpful to deliver quality and cost effective service.
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