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ABSTRACT

Purpose To present the results of a community-based
screening programme for diabetes, diabetic retinopathy
(DR) and childhood blindness (CB) in District Hyderabad,
Pakistan

Methods Prospective cross-sectional data collection
from January 2014 to December 2015 of screening for
diabetes, DR and CB in Hyderabad District. Female health
workers were trained to identify high-risk (potential)
patients for diabetes and childhood eye disorders to
undertake preliminary screening and refer patients to
basic health units. The patients were further assessed by
medical officers with the support of qualified optometrist,
after which they were referred to Sindh Institute of
Ophthalmology and Visual Sciences, Hyderabad, Pakistan
for management.

Results A total of 995244 population was covered in this
screening programme during which 2622 children (0—<15
years) were screened for CB while 16 760 adult patients
(>15 years) were screened for diabetes. Random blood
glucose level of 3075 patients was >140mg/dL. Out of
these patients, 17% were diagnosed with DR. Refractive
error (42%) was the most common cause of childhood
visual impairment.

Conclusion The diabetic screening programme detected
a high prevalence (17%) of retinopathy in patients with
diabetes living in Hyderabad District. The most common
cause of childhood visual impairment was refractive error
(42%), which was successfully managed due to timely
diagnosis. A large number of patients benefited from this
community-based screening programme.

INTRODUCTION

Diabetes mellitus (DM) is one of the most
common non-communicable diseases globally.
Itaffects over 415 million adults worldwide and
is projected to increase to 640 million by 2040."
Drifting from stereotypical concepts that DM
is more prevalent in developed countries, it is
now evident that 80% of patients with diabetes
live in low-income and middle-income coun-
tries.” DM is the most common cause of legal
blindness in the working age group (20-64
years) presenting as the greatest health chal-
lenge in 21st century.”

Key messages

With a population of over 188 million, Pakistan has

no approved screening programme for diabetic
retinopathy or childhood blindness. Thus, putting

a large number of vulnerable people at risk of
threatening vision problems and even blindness. We
found a high incidence of diabetic retinopathy and
preventable causes of childhood visual impairment

in Hyderabad District. This study has set an example
of a workable mass screening programme which

can be put into practice to identify and treat vision-
threatening problems in Pakistan. On the basis of this
study, a national screening programme can be initiated
and implemented, therefore decreasing the load of
blindness and reaching out to the poor people who
can otherwise not get diagnosed or treated in a timely
manner.

Prevalence of diabetes in Pakistan is about
7.89%," with over 5.2million people affected
in year 2000 while 14million are estimated
to be affected by 2030.” A quarter of these
have potential threat from sight-threatening
diabetic retinopathy (DR). The incidence of
blindness is 25 times higher in people with
diabetes than in the general population. One
per cent of avoidable blindness worldwide is
due to DR.

Recommended guidelines for the preven-
tion of vision loss due to diabetes include
early identification and well-managed DM, an
annual eye examination to screen for DR in
people with diabetes and treatment for DR by
an ophthalmologist as required (laser treat-
ment, vitreoretinal surgery or anti-vascular
endothelial growth factor injections when
available).”

Childhood blindness (CB) is an important
and avoidable public health problem in devel-
oping countries. A recent estimate showed
that 19 million children are visually impaired;
refractive errors being the the most common
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Figure 1

Integrated model of screening programme for DR and CB. BHU, basic health unit; CB, childhood blindness; DR,

diabetic retinopathy; LHW, female heath worker; SIOVS: Sindh Institute of Ophthalmology and Visual Sciences.

cause found in 12million of these, which can be easily

diagnosed and treated.” Irreversible blindness made up

4% of these causes, which will have significant impact

on the psychological and personal development of these

children.’
There are four main components of healthcare system
in Pakistan namely;

a. Community level—this is covered by female health
workers (LHWs) who are responsible to offer pre-
ventive awareness and provide first aid in case of
emergencies.

b. Primary level—at this level, basic health units (BHUs)
and rural health centres are present across the coun-
try, where primary health services are offered. Majority
of these centres are maned with medical doctors.

c. Secondary level—at this level, all specialties are avail-
able which treat referred cases from primary level and
also accept walk in patients.

d. Tertiary level—these are teaching-level hospitals
offering specialised services. The tertiary level not
only treats the complicated cases but also undertakes
teaching and training to graduate and postgraduates
levels.

In Pakistan, the healthcare delivery system suffers
at all levels due to economic burdens on the country
in general and in the health sector in particular.

The tertiary level has somehow managed to take the
impact as it is well equipped with trained personnel
and facilities. But it is the district level primary and
secondary levels that suffer from severe administrative,
managerial flaws in addition to lack of trained indi-
viduals. This has led the population in these areas to
be deprived of proper healthcare thus increasing the
burden of disease on the already burdened economy
of the country. Therefore, there is a dire need of coor-
dination between different healthcare programme at
all levels of healthcare system. The main purpose of
this programme was to provide health education at all
levels particularly at the community and primary level
to strengthen the referral pathways from community to
tertiary level for DM, DR and CB in Hyderabad District,
Pakistan. All the referrals were actively monitored by
Sindh Institute of Ophthalmology and Visual Sciences
(SIOVS), Hyderabad, Pakistan. We present the results
of this community-based screening programme.

METHODS

In this prospective cross-sectional data collection,
screening for diabetes, DR and CB in Hyderabad
District, was performed from January 2014 to December
2015. Pakistan has four provinces, Sindh being the
second largest province by population. Hyderabad is
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Table 1 Details of diabetic screening in 2014 and 2015

2014 2015
Screening details M (%) F (%) Total M (%) F (%) Total
Screened for BGL 2607 (46.2) 3041 (53.8) 5648 4062 (37) 7050 (63) 11112
BGL above 140mg/dL 332 (36) 593 (64) 925 695 (32) 1455 (68) 2150

BGL, blood glucose levels; F, female; M, male.

the second largest district of Sindh Province, with a
population of 2.8 million. It is further divided into four
administrative divisions (Talukas): Hyderabad City,
Hyderabad Rural, Latifabad and Qasimabad. A total
of 1101 LHWs from two divisions (Hyderabad Rural;
0.65 million population and Latifabad; 0.7 million
population) were trained and sensitised in community
mobilisation and awareness-raising about the DM, DR
and CB. They were trained in recognising signs and
symptoms of the eye-related disease and identifying
high-risk potential patients with diabetes and refer-
ring them. The LHWs were trained 2 weeks prior to the
starting of the screening programme. Follow-up visits to
BHUs were carried out by the project team (community
mobiliser, optometrist and ophthalmic technologist)
to examine and treat/refer screened out patients and
inspect the progress of LHWs. Proper record keeping
of patients referred and treated was maintained at all
levels.

The project design included: capacity building of
LHWs at primary level to identify potential high-risk
patients with diabetes and common eye diseases in
children and refer them to nearby BHU. At BHU, the
project team visited at the designated day to treat the
referred patients and also offered hands on training to
BHU doctors. LHWs were assigned to provide verbal
awareness about visual health issues, data collection of
the population and regarding the project to the popu-
lation which was screened. As it was a mass screening
programme, it was not feasible to obtain individual
consent from each patient due to time and work force
constraints but the patients were made aware that
they were being screened as a part of this project. For
diabetes and DR, all patients who were =240 years having
family history of diabetes, obesity (body mass index
(BMI) was used as a screening tool for overweight or
obese in adults; BMI >30 was considered as overweight)
or polyuria and those with impaired random blood
glucose (RBG) level were included for funduscopy to
detect any diabetic changes in their retina. However,
those with normal glucose level were excluded from the
study. For CB, all children from day 1 up to 15 years
of age having any eye problem were recruited in the
study. LHWs are the first point of contact to the health
system for integrated model of care for the identifi-
cation of DM and screening of DR and CB within the
health system of Pakistan. They screened and referred
potential patients to BHUs, where they were further
assessed by medical officers (MOs) with the support of

qualified optometrist and referred to tertiary care eye
hospital, SIOVS, Hyderabad for advanced treatment
and management (figure 1).

LHWs were trained in the basic eye diseases and for this
purpose a course was designed which included priority
eye diseases, their signs, symptoms and management.
The LHWSs were expected to raise awareness and refer
patients to nearest BHU.

At BHU level, the project team (manned with qualified
optometrist) during the life of the project visited each
BHU on pre-planned schedule and checked patients
who were referred by the LHWs. Patients were treated
and complicated cases were referred to SIOVS, Hyder-
abad for further management on tertiary level. During
these visits, the team also offered orientation to the MOs
at BHU. The BHU once oriented was expected to offer
primary eye care at BHU level and refer complicated
cases to tertiary level, that is, SIOVS. The BHU staff was
also expected to manage diabetes.

SIOVS was expected to receive and offer tertiary-level
care to the referred patients of DR and childhood eye
diseases.

The strategy

This project improved access for vulnerable groups to

high-quality diabetic and paediatric eye care services.

Strengthening capacity of the community healthcare

workers/LHWSs for community mobilisation and aware-

ness-raising about DM, DR and CB:

P Strengthening capacity for screening DM, diabetes
related and CB at the primary-level health facilities.

P Strengthening referral pathways from community to
primary to secondary/tertiary levels.

P Strengthening capacities for service delivery at all lev-
els of health system; the community primary, second-
ary and tertiary levels.

» A large part of our effort was concerned with early
detection and management of eye disorders thus de-
veloping on preventive ophthalmology.

Programme orientations and training of trainers (TOT
programme)

The objective of the TOT programme was to enhance the
capacities of the MOs, female health supervisors (LHSs)
and the LHWs working at the grassroot levels under the
Department of Health and National Programme for
Family Planning and Primary Healthcare, commonly
known as LHWs programme:
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Table 2 Details of referral to BHUs in 2014 and 2015

2014 2015
Referred through M (%) F (%) Total M (%) F (%) Total
LHWs 2461 (42) 3395 (58) 5856 2811 (36) 4899 (64) 7710
LHSs 20 (33) 41 (67) 61 458 (41) 667 (59) 1125
Medical officer 418 (42) 569 (58) 987 366 (35) 682 (65) 1048
Self-reported 375 (33) 754 (67) 1129 438 (36) 791 (64) 1229
Total 3274 (41) 4759 (59) 8033 4073 (37) 7039 (63) 11112

BHU, basic health unit; F, female; M, male; LHSs, female health supervisors; LHWSs, female h ealth workers.

» The MO training was followed by a 1-day ToT session
for LHSs. The ToT was followed by training work-
shops of LHWs associated with each BHU.

» LHWs were given orientation on: DM, its identifica-
tion, complications, prevention and referring high-
risk individuals (family history, weight and lifestyle),
DR, its possible treatment and end referral points and
CB.

Training packs

Each LHW was given a training pack consisting of the

following items:

1. A booklet (Urdu/Local Language Sindhi) on DM,
DR and common eye diseases in children.

2. Triplicate referral slips for referring patients from
communities to the BHU.

3. LHW monthly activity report.

4. Printed Information, Education and Communication
material on DM, DR and CB.

Tertiary referral

The high-risk patients of DR and CB were referred to
SIOVS, where they underwent full ophthalmological
examination by consultant vitreoretinal surgeon and

: ¥ 8

Mumber of Patients
=

paediatric ophthalmologist, respectively. They had the
necessary management according to the severity of DR
which included fundus fluorescein angiography, pan
retinal photocoagulation or surgery. The children with
treatable problems like cataract, glaucoma, squint and
trauma were surgically managed.

Awareness raising campaigns were carried out at all
11 BHUs of the two divisions, Hyderabad Rural and
Latifabad. Community support groups associated with
each BHU were used to spread awareness about DM,
DR and CB. In addition, billboards, banners, TV talk
shows, community awareness walks, newspapers, cable
TV messages and World Sight Day were used for the same
purpose.

LHW refresher trainings were conducted in seven
BHUs to review LHWs performance and coverage of
their respective service communities. Follow-up was done
on non-complying patients through telephone by the
project team, through LHWs, providing transport facility
resulting in increasing compliance up to 66%.

Data analysis
The data regarding different diseases in the screening
project was arranged and analysed using SPSS for
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Figure 2 Clustered column chart showing frequency of various diseases diagnosed in 2014-2015 in adults during screening
for DR. ARMD, age-related macular degeneration; DR, diabetic retinopathy.
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Figure 3 Various procedures performed for managing DR at SIOVS. DR, diabetic retinopathy; FFA, fundus fluorescein
angiography; SIOVS, Sindh Institute of Ophthalmology and Visual Sciences.

Windows software (V.19, SPSS). Frequency and percent-
ages were calculated on the basis of age, gender and year.

RESULTS

A total of 995244 (74%) population was covered in this
community-based screening programme during which 45
first level care facility trainers, 50 LHSs and 1101 LHWs
were trained. A total of 31812 (80%) houses were visited by
the LHWs. Orientation in Primary Eye Health, DM, DR and
CB was given to all the 60 MOs based in the 11 BHUs at the
two divisions: Hyderabad Rural and Latifabad.

DR screening results

Total 16760 adult patients (>15 years) were screened
for diabetes in 2014 and 2015. RBG level of 3075 (18%)

0.4% 9%
1%
' 2%

10.3%

8.8% 6.2%

= Refractive Errors = Lid disorders = Vitamin-A deficiency

Cataract = Squint = Conjunctivitis

= Trauma ® Glaucoma m Other Disease

Figure 4 Pie chart showing percentages of various
diseases diagnosed in 2014-2015 among children during
childhood screening for blindness.

patients was >140 mg/dL. Out of these patients, 17% were
diagnosed with DR. The details of diabetic screening is
given in table 1. Majority of the patients were referred to
the BHUs by LHWs. The details of referral to the BHUs
is given in table 2.

Refractive errors were the most common disease diag-
nosed among adults during screening for DR, followed
by cataract, conjunctivitis and DR (figure 2). Various
diagnostic and therapeutic procedures performed for
managing DR at SIOVS are shown in figure 3.

CB screening results

Total 2622 children (0—-<15 years) were screened during
2014 and 2015; out of these children, 1272 (49%) were
boys and 1350 (51%) were girls. The frequency of various
diseases diagnosed in 2014 and 2015 among children
during screening for CB is shown in figure 4. Refractive
error (42%) was the most common cause of childhood
visual impairment, while 8.8% had cataract and 3% were
found to have vitamin A deficiency (figure 4). Cata-
ract surgery was the most common surgical procedure
performed in children (figure 5).

DISCUSSION

In our study, over 18% adult patients were found to have
impaired RBG levels, which is probably due to igno-
rance, illiteracy and poor financial conditions. In 2015,
there were over 7million cases of diabetes in Pakistan
which is expected to double to 14.4million by 2040. The
prevalence of diabetes was 6.9% in the adult population
(20-79 years), while it is estimated that 3.5 million were
undiagnosed.' Globally one in two adults is unaware that
they have diabetes, most of these patients have type 2
diabetes. Most of these undiagnosed cases will not take
any measures to manage their condition and therefore
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Figure 5 Surgical procedures performed in children during 2014-2015.

end up with serious complications like heart failure, DR
and chronic renal failure.”"" There was a dire need of
a screening programme for early diagnosis and manage-
ment of diabetes. This is particularly true in a developing
low-income country like Pakistan, where people are
reckless about their health due to poor economic condi-
tions and lack of awareness. Our screening programme
therefore not only aimed at the screening of diabetes but
also creating awareness about the disease and educating
people at the lower level. This created better chances of
management and preventing complications of diabetes.

Hyderabad is the second largest district of Sindh Prov-
ince, with a population of 2.8million. It is estimated
that there are 195000 persons with diabetes in District
Hyderabad (6.8% of the population aged 20-79 years).
Previous Fred Hollows Foundation (FHF) projects and
other studies have demonstrated that DR is present in up
to 30% of persons known to have diabetes. Therefore, it
is estimated that in District Hyderabad, there are approx-
imately 58 000 persons at risk of vision loss from DR."

There has been a variable prevalence of DR in national
studies ranging from 15% to 58%, probably due to the
different sample sizes and most of the studies being
hospital based."”™ In our study, the prevalence of DR
was 17% which is comparable to the data available. But
our sample size was larger than most of the studies as we
screened a large population which has not been done
before.

Like any community the most common cause of visual
impairment in children in our community was refractive
errors (42%). There has been a wide variability in the
prevalence of refractive errors worldwide. In Pakistan,
majority of the studies have reported a prevalence of
1%-15% which is quite low compared with our study.'”"’
This may be due to a very selected sample size of ethnic
group or school going children which resulted in under
reporting of the actual number. While in our study we

selected a large population based on age group only
which reduced the bias. Furthermore our outreach
programme accessed those children who would other-
wise not visit a tertiary healthcare facility, thus resulting
in actual presentation of prevalence of refractive errors.
Our results are congruous with WHO results of visual
impairment due to refractive errors (42%).° While some
other screening programme reported an even higher
prevalence of refractive errors of up to 68%."® Childhood
visual impairment is a serious issue worldwide particu-
larly in developing countries where due to large families
children often face neglect especially regarding their
health. Illiteracy, poor socioeconomic conditions and
lack of basic health facilities all add up to the already
magnanimous issue of visual impairment in children of
third world countries. All these factors lead to irrevers-
ible blindness in many a times preventable conditions.
The key to prevention is early screening, diagnosis and
management of these potentially preventable problems.
The other causes of visual impairment among children
included cataract (8.8%) and vitamin A deficiency (3%).
The prevalence of these two was comparable to other
studies in Pakistan.'” Due to our screening programme
most of these children had a timely diagnosis of prevent-
able visual impairment and were successfully managed at
SIOVS, which would have not been possible otherwise.
The key to manage blindness in patients with diabetes
and children is early diagnosis. This is only possible by
mass screening programme like ours which covered a
large population.

At community level, the referral system in Pakistan has
been deficientsince along time. Bhutta et al' and Siddiqi et
al”’ have reported the ineffectiveness of the referral path-
ways. With our community-based screening programme
we not only screened the patients but educated the staff
at community level to actually strengthen the referral
pathways thus the healthcare system. Our results clearly
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reflect the effectiveness of proper education and aware-
ness in proper functioning of the referral system. This
screening programme did not end here, as the education
imparted to the staff remains and they have been actively
referring more patients to tertiary levels for manage-
ment. So it is safe to say that this is an ongoing cycle of
referral which continues to strengthen the healthcare
referral system.

RECOMMENDATIONS

Like any other department in Pakistan, healthcare is
predominantly dependent on the non-governmental
organisations (NGOs) to fill the crevices which the
Government or public sector fails to address. Due to
economic, financial, physical, geographical constraints
and poor distribution of resources, the public sector has
been struggling to achieve its goals of providing quality
healthcare to all. Our results reflect the effectiveness of
merging the NGOs with the public sector. It is unjust to
wholly place the burden of healthcare on either private
or public sector. We live in an era of ever developing
health problems and issues which need proper diagnosis,
referral and management which cannot be achieved
solely by any one sector. We recommend that the govern-
ment work on more health development projects with
the NGOs to strengthen the existing healthcare system.

CONCLUSION

The diabetic screening programme detected a greater
prevalence (17%) of retinopathy in patients with diabetes
living in Hyderabad District. The most common cause of
childhood visual impairment was refractive error (42%),
which was successfully managed due to timely diagnosis.
A large number of patients benefitted from our commu-
nity-based screening programme, particularly patients
with diabetes and children with preventable visual
impairment due to timely diagnosis and proper manage-
ment. Screening programme are the most cost-effective
answer to preventing blindness in low-income countries
like Pakistan.
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