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Selection of studentsto medical school
Any system of selection should conform to WFME guidelines

In the field of undergraduate medical education, the method of selection to
medical school is the most varied and the most debated aspect worldwide.
This variation indicates that there is no such thing as a perfect system of
selection. Medicine has for long been the most popular profession, which
highschool graduates aspire to. There are signs that the profession may lose
this pre-eminent position in popularity stakes, but that is another matter. As
long as the number of applicants to medical school exceeds the number of
placesavailable, selectionisinevitable. InaUtopianworld, all applicantswho
demonstrate their ability to benefit from a course and wish to follow that
course should be afforded the opportunity to pursue their desires. However,
wedo not livein such aworld, and socio-economic necessities dictate against
such a practice.

A single perfect system cannot exist, asthere aretwo facetsto selection,
educational and societal, neither of which can beignored. They may sometimes
run contrary to each other. The ultimate goal of selection to amedical school
is to identify applicants who would contribute towards meeting the health
needs of society in an effective manner. Thus societal needs must be taken
into account in any system of selection adopted by a given country or a
medical school. A survey of selection practices reveals, that most schools
adopt a combination of academic merit and various other factorsin deciding
who should be admitted. Fewer schools depend on academic merit alone and
even fewer on random selection from a pool of applicants who have met
minimal reguirements. Public opinion is unlikely to bein favour of random
selection, but the dependence on academic merit alone also cannot bejustified,
for many other factors are relevant to the concept of a good practitioner.

In the absence of a perfect system the practice adopted by a given
country or a school must conform to certain accepted educationa principles
and guidelines of ageneric nature, if it isto be both fair and beneficial to the
society it serves. Recognising the need for global variationin selection policies,
theWorld Federation for Medical Education (WFME, 2003) laid down certain
guidelines [1] which any selection system should follow. These include:

1 Enunciation of a clear admissions policy on the process of selection,
including itsrationale, method of selection and mechanism for appeal .

2 Periodic review of the admissions policy based on relevant societal and
professional data, in line with social responsibilities of the institution
and health needs of the society.

3 A statement of the relationship between selection, the educational
programme and the desired qualities of the graduates.
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Three issues are of paramount importance in the system of selection
adopted for medical school admissionin Sri Lanka. The system includes:

1  Subject-wise standardisation.
2. Medium-wise standardisation.
3. District quota system.

Theseissuesare clearly separate but often confused. Fruitful discussion
is hampered by alack of clear understanding of these issues. Firstly, the
concept of standardisation itself needs to be understood.

Most of the debate on medical school admission revolves around an
optimal method of ranking applicantsbased on academic performance. There
are few absolute measures of human behaviour. In psychological
measurement, the concept of norm-referenced measurement hasarisen from
individual differences, being the basis for scale units [2]. Scales used to
measure different subjects are different. Thus a student who obtains a
score of 70% in chemistry and 65% in physics cannot be said to have a
higher ability in chemistry than in physics, since the scales used to measure
the two subjects may be different. As it is not possible to compare raw
scores, it would be illogical to aggregate raw scores in different subjects.
Thusanindividual’s composite score cannot be an aggregate of raw scores.
These raw scores must be converted to values on a common scale before
an aggregate score can be computed. Standardisationisameans of adjusting
raw scores so that all the scores represent measurement on abilities on a
common scale. Subject-wise standardisation is pre-requisite to aggregation
of scores from different subjects. True standard scores, also known as ‘z
scores', are obtained when scores from all subjects which are to be
aggregated, are converted in such away asto have the same mean and the
same standard deviation. If standard scores are to be used, two conditions
must be satisfied:

1  The population of students from which the score distributions arose
must be assumed to have equal means and dispersionsin the abilities
mesasured.

2 Theform or shape of the score distribution must be similar from one
ability to another.

This leads us to consider another practice which was introduced in
1970 in Sri Lanka, but abandoned in 1977, namely, medium-wise
standardisation. Medium-wise standardisation can only be justified if it
can be shown that there was an inequality in the scales used to measure the
same ability in different media. In spite of the absence of concrete affirmative
evidenceto thiseffect, the practice wasintroduced on a hypothetical basis.
It is to the credit of the authorities that the practice was abolished, abeit
after alapse of 7 years.

The district quota system was introduced around the same time as a
temporary measureto redressthe disparitiesthat existed among the districts
inthefacilitiesand opportunities availableto high school students preparing
to enter auniversity career [2]. The relative weightage given to merit and
district quotashasfluctuated over the years since, with no apparent rationale
for such variation. The opportunity to undertake predictive studies to
support such asystemwasnot availed of, even though thistemporary measure
has now lasted for over a quarter of a century. Mendis has argued that the
“present computation of district quotas lacks a sound statistical basis and
istherefore serioudly flawed” , and recommendsthat the district quotasystem
be abolished[2]. Sheargues, correctly, that mid-year population should not
be the basis on which such quotas are determined, once educationally
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under-privileged areas (EUPAS) areidentified. Whilethis
flaw can be corrected by using A-level student population,
rather than the total population, as the basis, another
seriousdrawback of the systemisthat variation infacilities
within the district has not been taken into consideration.
Furthermore, a district quota system has the potential
danger of discouraging development, in order to increase
opportunities for admission, for fear of progression to
privileged status. On educational grounds, the district
guota system “cannot hold water”, even though a case
may be made for it on humanistic grounds. Predictive
studies of student performance, both in training and in
practice, and comparative studies between merit and
district quota admissions, would provide sound data on
which to base the continuation of this practice, even
though it cannot be defended on educational grounds.
As afirst step, correlation studies should be carried out
between admission criteriaand medical school performance,
extending necessarily to correlate with criteriaof effective
physician performance. However refined the criteria for
admission may become, they can ultimately be validated
only by these measures [3].

Weliveat atimewhen significant changesaretaking
placein undergraduate medical education. No longer can
we train medical students in the same manner as in the
past. These changes impinge on the nature of the most
important “input” into medical school, namely the
students, and hence the method of selection must be

related to thenature of the curriculum. The processof selection
must be determined by the curriculum, rather than the
curriculum be changed to cope with an inappropriate
selection process [4].

The undergraduate medical curriculain the medical
schools in Sri Lanka show, at present, a considerable
degree of variation. The medical school of Colombo
underwent a significant curriculum revision a few years
ago, and the school at Ragama is ingtituting a somewhat
different changeinthe near future. The schoolsin Ruhuna
and Sri Jayawardenapura are also contemplating change.
The question which authorities must tackle, sooner or
later, is whether selection procedures should remain the
samefor all schoolsinthecountry, in spiteof thisvariation
inthecurricula

References

1. World Federation for Medical Education. Basic Medical
Education: WFME Global Standards for Quality
Improvement, WFME Office, Copenhagen, 2003.

2. MendisL. Section of studentsfor medical education, The
Deshamanya Nandadasa K odagoda Memoria Oration, 2
August 2004.

3. Guilford J.P. Fundamental Satistics in Psychology and
Education, 4th ed, New York: McGraw-Hill, 1965.

4.  Bandaranayake RC. Graduate medical schoolsinAustralia,
Medical Journal of Australia 1994; 160, 391-2.

Raja C Bandaranayake, 20 Strickland Street, Rose Bay, NSW, Australia 2029; email: <rajabanda@yahoo.com.au>

(Competing interests: none declared).

Sportsinjuries: what isnew today?

The outlook for complete recovery and rehabilitation from sports injuries has never been better

In recent years, the sports and leisure industry has
become one of the fastest growingsectors of the business
market, with a proportionate increase in sports injuries.
An estimated 1.5 million peoplein Britain [1,4], and 3.7
million peopleinthe USA [2] attend emergency departments
each year, with an injury relatedto sportsand exercise. In
Asia too, though statistical data is not available, it is
apparent that sportsinjuriesare on therise. Asthe number
of sportsinjuriesincreased, the advances in management
methodology have kept pace. Today, the outlook for an
injured athleteisfar more optimistic than in the past. Sports
medicine has developed some near-miraculous ways to
help athletes heal and hasten their return to sports. Despite
this, many people, even today, think of sports medicine
asmerely treatment of athletic injuries and rehabilitation
of sportspersons. In fact, the field of sports medicine has
evolved to provide guidance on different aspects of sports

\ol. 50, No. 2, June 2005

related health, such as injury prevention, athletic
conditioning, and proper sports equipment.

When it comes to sports, pain and gain often go
hand-in-hand. Some sports related injuries are only
temporary while others can cause lasting damage. The
term sports injury, in the broadest sense, refers to the
injuries that most commonly occur during sports or
exercise. Some sportsinjuriesresult from accidents, others
are due to poor training practices, improper equipment,
lack of conditioning, or insufficient warm-up and stretching.
Overall, sports injuries fall into two basic categories:
overuseinjuriesand acuteinjuries. Although virtually any
part of the body can be injured during sports or exercise,
the term is usually reserved for injuries that involve the
musculoskeletal system, which includes the muscles,
bones, and associated tissues like cartilage.
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A better understanding of how sportsinjuries occur
has significantly helped in reducing many of them. High
speed video technol ogy hasallowed usto study the move-
ments during asportsevent; for example, aclosewatch at
themotion of throwing aball or tennis strokes, has hel ped
us analyse where injuries occur and how best they can be
prevented. The players can be counselled about their play-
ing styles and the necessary modifications madeif a par-
ticular action is hurting them, thus preventing injury. The
common example is modifying a fast bowler’s action to
reduceincidence of stressfracturesinlower [umbar spine.
Screening for muscle imbalances is the current cutting
edge of injury prevention. The rationale behind this is that
there are detectableand correctableabnormalities of muscle
strength and length that are fundamental to the develop-
ment of almost all muscul oskeletal pain and dysfunction.
Similarly, structural abnormalitiescan place uneven stress
on body parts (e.g. unequal leg length, pes-cavus, flat
feet). The biomechanical factor that most commonly causes
foot, leg, or hip injury is excessive pronation of the foot
while running. Pronation helps prevent injury by distrib-
uting the force of impact with the ground; however, ex-
cessive pronation can cause injury through exaggerated
medial twisting of thelower leg, resultinginfoot, leg, hip,
and knee pain. Also, patientswith exaggerated lumbar |or-
dosisareat risk of back pain when they swing acricket or
abaseball bat. Stressfractures can frequently be prevented
with proper shoe wear, soft cushioned orthotics, and
proper training techniques. Similarly, many musclestrains
can aso be prevented with proper warm-up and stretching
prior to and post-activity.

For understanding these mechanics of injury, the
concept of team doctors, who are sports medicine
specidists, isthe need of the hour in thispart of theworld.
These specidistscan critically and scientifically evaluate
the players, before the match, during the match and during
the off-season periods and advise the team management
at every stage. These team physicians are closely
associated with the team over a period of time. Their
constant supervision helps in early diagnosis of any
medical problem and its prompt treatment.

In previous years, the diagnosis of an injury was
dependent on the clinical skills of the doctor, in addition
to imaging techniques like xrays. However, newer
diagnostic techniques such as CT and MRI scans, have
aided greatly in early diagnosis and better treatment
planning. Many studies have proved their efficacy and
provided a high confidence interval in diagnosing occult
lesions related to sporting activities.

Management protocol shavea so evolved; drug ddlivery
hasimproved with the availability of pain-killing medicated
patches that can be applied directly to the injury site.
This effective method avoids the medication entering the
general system and minimisesdrug attributable side-effects.

The advent of arthroscopic surgery has helped to
revolutionise sports medicine treatment. In fact, fiber-
optics of the arthroscope has become so sophisticated
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that the surgeon can usually see better inside the joint
than could previously be seen through large incisions.
Diagnostic ability has improved, and surgical access
through minimally invasive methodsallowsanatomictissue
repair. Meniscal tears, that previously required removal,
and would eventually lead to arthritic changes, now can
frequently be repaired, preventing arthritic changes and
improving function. Other advances in arthroscopy
include the treatment of shoulder instability and rotator
cuff problems. Previously shoulder pain meant either
rotator cuff tendinitis or biceps pathology, but now with
the aid of arthroscopy, we are able to visualise and
delineate various shoul der pathologieslike SLAPlesions,
newer instability patterns and capsular laxity. Smaller
instruments makejoints (elbow, wrigt, carpal tunnel, ankle,
hip and the great toe) more amenableto arthroscopy. There
islesstrauma, swelling and scar tissue than conventional
surgery, which in turn decreases the period of
hospitalisation and rehabilitation. Furthermore, because
injuries are often addressed at an early stage, operations
are more likely to be successful and the athlete isable to
return to play in quick time.

The future

Genetics is a branch that holds promise in sports
medicine. Chronic traumatic brain injury, which occurs
primarily among retired boxers (also known as dementia
pugilistica, chronic traumeatic encephal opathy, or “ punch-
drunk” syndrome), is an example of its application. The
condition representsthe cumulative long term neurol ogic
consequence of repetitive concussive and subconcussive
blows to the head. A milder form can occur in American
football, ice hockey, rugby, soccer, or any sport associated
with traumatic brain injury. Evidence suggests that
apolipoprotein E epsilon-4 (apo E-e4), asusceptibility gene
for late-onset familial and sporadic Alzheimer’s disease,
may also be associated with an increased risk of chronic
traumatic braininjury in boxers|[3]. Finding of thisgenetic
predisposition to brain injury has implications not only
for the medical regulation of boxing and other contact
sports but also for our awareness of aneed to understand
better the interaction between genetic susceptibility and
environmental triggers. With future advances we may be
able to identify genes that predispose athletes to other
sports related injuries. For example, we may be able to
identify those who are at increased risk of rupture of the
anterior cruciate ligament, multidirectional instability of
the shoulder, etc.

Tissue engineering isanother exciting development.
Injured joint cartilage does not heal on its own the way
other tissues do. In recent years, the transplantation of
one's own healthy cartilage or cultured cells can help in
healing sports related injuries. At present, this technique
isused for small cartilage defects.

The concept of focused surgeonsis hereto stay [5].
But ateam approach, in sports medicine centers, having
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all the specialists under one roof is the demand of the
future. The orthopaedi ¢ super-specialistswork cohesively,
supported by internal medicine specialists, cardiologists,
dermatologists, gynaecologists, physiologists and
rehabilitation speciaists. Such super-specialist carefor the
sportsperson would help in managing sportsinjuriesin a
professional manner. All surgeons have alearning curve
and thisis even steeper in case of arthroscopists. In this
modern scenario, wherefocused surgeonslimit themselves
to one area of the body, they produce better results.

One of the greatest advances in sports medicine is
rehabilitation after injuries. Physical therapy and occupa-
tional therapy programmes and protocols have been devel-
oped for virtually al sports related injuries. This allows
many injuriesto be effectively treated non-surgically and
still allow themto heal whiletheathleteis participating in
sports. The post-operative regimens allow many athletes
to return to sports, weeks or months sooner, than they
had done previously, prior to the rehabilitation advances.
Improvements in sports egquipment and technology have
also helped to reduce injuries.

These recent advancesin treating sportsinjuries are
just the beginning. Newer research in the future will open
new vistas. Technical advances in imaging methods will
lead to better ways of diagnosing and treating injuries.

Researchers hope to gain a better understanding of the
role of nutrition in inflammation and healing. The use of
genetherapy may enable doctorsto modify particular cells
to induce repair of injured tissues, athough ethical and
legal issues of gene therapy are being debated. Whatever
the future, we can safely say that sports medicine has
evolved to an extent that it is now being considered a
specialised branch of medicine.
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Expertsaredangerous
| am an expert of electricity. My father occupied the chair of applied electricity at the state

prison.

WC Fields, (commenting on the value of “ experts.” Editor, CMJ)
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Health statusof primary schoolchildrenin Sri Lanka

A Pathmeswaran?, R Jayatissa?, S Samarasinghe®, A Fernando#*, RP de Silva®,

RO Thattil® and NR de Silva’

(Index words: Anaemia, goitre, malnutrition, soil-transmitted nematode infection, vision)

Abstract

Objective To assess health status of 9—10-year old school
children in Sri Lanka.

Design A cross-sectional, descriptive study. Schools were
selected to obtain a sample representative at national
and provincial levels and 20 children were randomly
selected from Grade 5 classes in each school.

Measurements Children were examined for Bitot's spots
and goitre. Height, weight, and visual acuity were measured
according to standard procedures. Haemoglobin level
was measured using finger-prick blood and a HemoCue®
meter. Geohelminth infections were quantified by faecal
examination using the modified Kato-Katz technique.
Height for age Z-scores (HAZ) and body mass index
(BMI) were calculated as indicators of nutritional status.

Results Two thousand five hundred and twenty eight
children (1351 boys) from 144 schools (140 state schools
and four private schools) were examined. Nationally,
15.5% of children were stunted (HAZ lower than — 2.0 SD);
52.6% were thin (BMI < 5th centile of age- and sex-
matched reference population); 3.1% were overweight
(BMI > 85th centile); 12.1% were anaemic; 0.3% had Bitot's
spots; 3% had a visible or palpable goitre; 4.6% were
shortsighted; and 6.9% had one or more soil-transmitted
nematode infection. Among children on whom
anthropometry, haemoglobin and faecal examinations
were all done, 64.6% (1332/2063) were thin, stunted,
anaemic or infected with worms. A much higher proportion
of children in the Northern and Eastern provinces had
health problems when compared to the other provinces.

Conclusions The majority of older primary schoolchildren
in Sri Lanka are undernourished. Anaemia, vitamin A
deficiency, iodine deficiency and soil-transmitted nematode
infections affect a much smaller proportion of them.

Introduction

Sri Lanka has achieved near-universal, gender-
equitable, access to primary education [1]. It now needs
tofocusonthe quality of education offered toitschildren.
Problems with nutrition and health can limit opportunity

for childrento participatein school activitiesand diminish
their ability to learn and progress once enrolled [2]. The
main nutritional problems of school-age children in most
developing countries include stunting, underweight,
anaemia, iodine deficiency and vitamin A deficiency, and
the health problems include malaria, helminth infection,
diarrhoeal diseases, respiratory infections and direct or
indirect effects of HIV/AIDS. In countries experiencing
‘nutrition transition’, problems of overweight and obesity
areincreasing[3].

Duringthelast few years, it hasbecomeincreasingly
recognised that more attention should be paid to the health
needs of schoolchildren [4]. However, school health
policies that have been developed for most low income
tropical countriesmay not bedirectly gpplicableto Sri Lanka
Although the country hasbarely achieved middleincome
status, its performance in health and education is very
different from those of most developing countries[5].

This paper describes a survey that was done among
primary schoolchildren in Sri Lanka to assess health
factors that could affect the achievements of these
children. The survey was part of alarger study sponsored
by the National Education Commission (NEC), that
examined the relative importance of various factors,
including health, that affects the learning achievements
of schoolchildrenin the primary schools of Sri Lanka

Methods
Sampling

Children who had compl eted 4 years of schooling by
theend of theyear 2002, in school sfollowing the national
curriculum formed the study population. To derive a
nationally representative sample, schools were first
selected from among 9479 non-fee-levying, state-run
schools that offered primary education, using multistage
stratified sampling. In Stage 1, stratification was at
provincial level, with representation of all the nine
Provincesin the country. In Stage 2, stratification was by

1Department of Community Medicine, Faculty of Medicine, University of Kelaniya; 2Department of Nutrition, Medical
Research Institute, Colombo, *Department of Parasitology, Medical Research Institute, Colombo; “Department of
Paediatrics, Faculty of Medicine, University of Kelaniya; *Department of Agricultural Engineering, Faculty of Agriculture,
University of Peradeniya, °Postgraduate Institute of Agriculture, University of Peradeniya; "Department of Parasitology,

Faculty of Medicine, University of Kelaniya.

Correspondence: AP, e-mail: <pathmes@eureka.lk> (Competing interests: none declared) Received 7 January 2005

and accepted 2 April 2005.
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functional type of school (the Ministry of Education
recognises four functional types of schools, categorised
according to the classes offered by the school). In Stage
3, for each type of state-run school, schools from rural
and urban areas were selected in proportion to the size of
population in the Province. In addition, four (threein the
Western and one in the Central Province), fee-levying
private schools that also follow the national curriculum
were selected from among 26 such schoolsin the country.
Finally, in each selected school, 20 children wererandomly
selected from among those registered in Grade 5 in 2003.
Where a school had less than 20 children on its register,
therequired numberswere drawn from the nearest school
of the same type.

Health survey

The health survey was done during the period June—
September 2003, by staff of the Medical Research Indtitute
(MRI), Colombo. Thefield staff worked in fiveteams, each
consisting of two Public Health Inspectors (PHI) and a
microscopist. The PHIs were trained and experienced in
assessing nutritional status, and the microscopists were
trained in faecal examination for intestinal nematode eggs.
Informed written consent was obtained from each child’'s
parent or guardian for examination and for taking blood
sample.

Physical anthropometry

Height was measured in centimetres to the nearest
decimal, using an anthropometric rod. Weight was
measured in kilograms to the nearest decimal, using an
electronic weighing scale. Date of birth was obtained from
school registers. Two indices were calculated for
assessment of nutritional status: height-for-age Z-score
(HAZ) and body massindex (BMI). TheBMI wasused as
anindicator of ‘thinness rather than the weight-for-height
Z-score. Children with HAZ scores lower than —2.0 SD
were considered stunted. Children who had a BMI-for-
age below the 5th centile of theage and sex-specific NCHS
reference population, were categorised as' thin’, and those
above the 85th centile of the same reference population
as‘overweight’ [6].

Anaemia

Haemoglobin level was measured in g/dL, using
10 pL of finger-prick blood and aHemoCue® meter, which
is recommended as a reliable quantitative method for
determining haemogl obin concentrationsin field surveys.
Sterile disposable lancets were used for drawing blood
and all sterile precautionswerefollowed. Children with a
haemoglobin level below 11.5 g/dL of blood were
considered anaemic; this cut-off was adjusted as
recommended by the WHO for those living at altitudes
over 1000m[7]

\ol. 50, No. 2, June 2005

Bitot’s spots and goitre

Both eyeswere examined for the presence of Bitot's
spots as clinical evidence of vitamin A deficiency. Each
child was examined using the standard technique
recommended for assessment of goitre status. Goitre
status was categorised as Grade O (thyroid not palpable
or visible), Grade 1 (thyroid pal pable but not visible with
neck in normal position), or Grade 2 (goitre visible with
neck in normal position, and consistent with enlarged
thyroid when neck ispal pated), according to current WHO
recommendations|[8].

Visual acuity

Visual acuity was examined using a Snellen’s chart
with numerals, at adistance of 6 m, for evidence of myopia.
Where children had previously been found to have
defective eyesight and werewearing corrective spectacles,
testing was done with the glasses on. A child who had
6/6 vision or 6/9 vision in the better eye was considered
to have normal visual acuity [9].

Geohelminth infections

Faecal samples were examined microscopically on
theday of collection for eggs of hookworms, roundworms,
and whipworms. The modified K ato-K atz method was used
to quantify infection, asrecommended by the WHO [10].
Kitswerefrom Vestergaard-Frandsen, India.

Other health related information

Themother or other principal caretaker of each child
wasinterviewed at home, with trained enumeratorsusing
a pre-tested questionnaire. Health related information
recorded in this manner included any past history of
malaria, any chronic illness that resulted in frequent
absenteeism from school, and anthelmintic treatment given
within the past year.

Examination of blood filmsfor malariawasnot carried
out because malariaincidence in 2003 was low, and our
survey was done during a non-malaria season. It was
decided instead to use information on any past attacks of
malaria, as provided by the child's principal caregiver.
Hearing defects and psychological problems, which are
also factorsthat could affect learning in school, were not
assessed in this survey.

Data entry and statistical analysis

Data was entered using MS Access and analysed
using Epilnfo 6.02. Prevalence rates were calculated for
the nine Provinces and within these Provinces the rates
for boys and girls were calculated separately. Statistical
significance was assessed using the chi-square test and
Fisher's exact test when the chi-square test was not
appropriate. Because the fee-levying private schools
generally draw children from amore affluent background
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than non-fee-levying schools, children from the four
private schools were grouped together, separate from the
state schools.

Approval for this study was obtained from the Ethical
Review Committee of the Faculty of Medicine, University
of Kelaniya.

Results

Thesurvey included 2528 children from 144 schools.
The mean age of the children was 9.6 years (range 9-15
years, SD 0.6 years). Their distribution by Province and
sexisshowninTable 1.

Table 1. Distribution of study sample by province and sex

Number examined

Province Boys % Girls % Total
Centra 112 406 164 594 276
Eastern 138 50.7 134 49.3 272
North Central 131 49.1 136 50.9 267
North Western 188 67.9 89 321 277
Northern 157 58.4 112 41.6 269
Sabaragamuwa 137 54.2 116 458 253
Southern 162 57.4 120 42.6 282
Uva 137 51.1 131 489 268
Western 153 512 146  48.8 299
Private schools 36 554 29 446 65
Sri Lanka 1351 53.6 177 464 2528
Malnutrition

The proportions of children who were stunted are
shown in Table 2. In the state schools, the rates ranged
from 12.0% in the North Western Provinceto 20.2% inthe
Eastern Province. None of the children attending private
schoolswere stunted. Thenational prevalencewas 15.5%.
Thedifferencesbetween boysand girlswere not satistically
significant, except in the North Central Province, where

Table 2. Indicators of malnutrition by province

Province HAZ Body mass index
Sunted Thin  Normal Overweight
(%) (%) (%) (%)
Central 17.0 554 428 1.8
Eastern 20.2 535 435 3.0
North Central 135 532 434 34
North Western 120 50.2 451 4.7
Northern 18.2 52.8 457 15
Sabaragamuwa 16.3 56.1 423 16
Southern 175 535 429 35
Uva 17.0 545 448 0.7
Western 124 52.8 438 33
Private schools 0.0 169 615 215
Sri Lanka 155 52.6 443 31

HAZ-Height for age Z-score.
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more boysthan girlswere stunted (25/131 vs 11/136, chi-
square = 6.92, P=0.01). Table 2 a so shows the distribu-
tion of BMI values. About half of those attending state
schools (50.2-56.1%), fell into the category ‘thin’. Again,
the differences between boys and girls were not statisti-
cally significant except in one Province, Uva, where sig-
nificantly more boysthan girlswere‘thin’ (88/135 vs 58/
131, chi-square = 11.7, P < 0.001). In the four private
schools, the proportion of ‘thin’ children wasonly 16.9%,
whereas 21.5% of children were ‘overweight’. The na-
tional average prevalence of overweight was 3.1%.

Anaemia

Finger-prick blood for estimation of haemoglobin
level was obtained only from children who had thewritten
permission of a parent or guardian. Table 3 shows the
prevalence of anaemiaby Province. The differenceinthe
prevalence of anaemia between girls and boys was not
statistically significant except in Uva, where significantly
more girlsthan boyswereanaemic. Thenational prevaence
of anaemiawas 12.1%. The prevalence of anaemiaamong
children who were stunted in growth was slightly higher
than among those who were not stunted (50/326, 15.3%
vs202/1737,11.6%) but thisdifferencewasnot stetistically
significant (chi-square=3.52, P=0.06).

Table 3. Mean haemoglobin level and prevalence of
anaemia by province

Province Hb(g/dL) Percentageanaemic
(number examined*) Mean SD Boys Girls Total
Central (n = 269) 131 09 83 50 63
Eastern (n = 272) 124 099 145 127 136

North Central (n=264) 125 1.01 100 119 110
North Western (n=275) 125 1.01 144 205 164

Northern (n = 268) 119 121 318 232 283
Sabaragamuwa(n=250) 12.7 097 111 78 96
Southern (n = 279) 127  0.97 75 119 93
Uva (n = 267) 13.0 1.09 51" 122" 86
Western (n = 298) 128 0.97 7.8 69 74

Private schools (n=42) 128 076 0.0 37 24
SriLanka(n=2485) 126 106 125 116 121

* Blood sample was taken only from children who had written
permission of aparent or the guardian.
** Statistically significant difference: chi-square=4.23, P=0.04

Vitamin A deficiency and goitre

The prevalence of clinically obvious vitamin A
deficiency waslow: only 0.3% of the children had Bitot’s
spots (0.4% of boysand 0.2% of girls). The prevalence of
visible or palpable enlargement of the thyroid gland was
alsolow (3%). Prevaenceratesamong girlswassignificantly
higher than among boys (57/1177 vs 23/1351, chi-square
=20.3,P < 0.001).
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Visual acuity

The prevalence of shortsightedness in the state
schoolsranged from 2.8% in Sabaragamuwato 7.1%in the
North Central Province. It was7.7% in the private schools,
and the national average was 4.6%. Again, there was no
significant difference between boysand girls, except inthe
private schools, where more boys than girls were found to
be shortsighted (5/36 vs0/29, Fisher’sexact P-value=0.04).

Geohelminth infection

Estimation of the prevalence of ascariasis, trichuriasis
and hookworm infection was based on the examination of
2162 stool samplesprovided by the children. Asshownin
Table 4, the national prevaence of each infection was
lessthan 5%, with acumulative prevalence of 6.9%for all
threeinfections. Therewereno differencesinits prevalence
between boysand girls. Almost all infectionswere of low
intensity. According to theinformation gathered from the
children’sprincipal caregivers, 8.9% (238/2688) had passed
worms (probably roundwormes) at sometimeintheir lives.
Idandwide, 90% of all children had been given someform
of anthelmintic treatment during the previous year.

Malaria and chronic illnesses

Only 6.4% (171 / 2688) children were reported to
have had malaria attacks in the past. As expected from
knowledge of the current distribution of endemic malaria
in Sri Lanka, there were marked regional differencesin
occurrence. Only 1% of the children in the Central,
Sabaragamuwaand Western Provinces (which arelargely
non-endemic) had ever had malaria, whereas in the
Northern Province 28% of the children were reported to
have had experienced malariaat sometimeintheir lives.

About 15% (406 / 2686) of the children werereported
to experience frequent illnesses that led to their absence
from school. The most common identified causes were
‘fevers’ (n = 170), followed by asthma or recurrent
wheezing (n=70).

Discussion

Thisis the first nationally representative study that
has comprehensively assessed physical health problems
in Sri Lankan schoolchildren. Nationally, we found that
about 15% of the children were stunted. This result is

Table 4. Prevalence of soil-transmitted helminth infections

Province Per centage positive for eggs of

Number examined* Hookworm Roundworm Whipworm  Cumulative prevalence
Centra (n = 190) 0.0 41 4.7 8.8
Eastern (n = 261) 5.7 23 6.9 12.3
North Centra (n = 237) 04 17 0.0 21
North Western (n = 256) 0.0 0.8 51 5.4
Northern (n = 243) 41 45 3.7 111
Sabaragamuwa (n = 228) 0.0 22 35 39
Southern (n = 236) 0.0 04 12 16
Uva (n = 208) 0.0 53 14 6.7
Western (n = 281) 0.3 4.3 85 10.0
Private schools (n = 33) 0.0 0.0 0.0 0.0
Total (n = 2173) 12 2.8 4.0 6.9

* Overall 86% of children brought stool sample for examination

Children infected with any one or more geohelminth
had a significantly higher prevalence of anaemia than
those who were uninfected (28/134, 20.9% vs 224/1929,
11.6%; chi-square=10.07, P=0.001). Therewas, howeve,
no significant association between geohelminth infection
and stunting of growth (23/134, 17.2%vs303/1 626, 15.7%,
chi-square=0.2, P=0.6)

In 2063 children in whom anthropometry,
haemoglobin and faecal examinationswereall done, 1332
(64.6%) were thin, stunted, anaemic or infected with
geohelminths. Therateswere highest in the Northern and
Eastern Provinces, where 76.6% and 74.6% of the children,
respectively, had one or more problems.

\ol. 50, No. 2, June 2005

similar to that found in under-fivesin the national Demo-
graphic and Health Survey of 2000 [11], but somewhat
less than the prevalence of 22.6% found in a study of
15120 school children (aged 5-14 years) done by the MR
in 23 districtsin years 2001-2003 (Jayatissa, unpublished
data). The prevaence of thinness, diagnosed on the ba-
sis of age- and sex-based BMI was 52%, and only 3.2%
were overweight or obese. Such high rates of thinness
could mean that the cut-off values are inappropriate for
Sri Lankan children, or that they are aresult of late matu-
ration, with adelay in the growth spurt in Sri Lankan chil-
dren when compared to the US reference population.

Thenational prevalence of anaemiawas about 12%,
whichislessthanthe 20.7% found inasurvey that covered
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2438 children of acomparable age group (5-11 year olds)
in seven of the nine Provinces of Sri Lankain 2001 [12].
The prevalence of anaemia has been declining in general
[12]. Clinical evidence of other micronutrient deficiencies,
asindicated by the prevalence of Bitot’s spots (0.3%) and
goitre (3%), waslow.

The prevalence of geohelminthinfectionand malaria,
which are often amagjor problemin schoolchildrenin other
developing countries, were also low. The cumulative
prevalence of geohelminth infection was 6.9%, and only
6.4% of children had a lifetime history of maaria. The
prevaenceof geohelminth infection may bean underestimate.
In several Provinces, the household interviews were
conducted some days before the medical examination of
the children, and the children had been given anthelmintics
soon after theinterview. Almost all parents said that they
de-wormed their children regularly, aclaim supported by
thefinding that in many areas, the prevalence of trichuriasi's
was higher than that of ascariasis, awell-knowninversion
of thenatural epidemiology of thetwo infections, resulting
from widespread use of wide-spectrum anthelmintics.

Frequent illness, sufficient to prevent the child from
attending school, was reported in 15% of the study
population; the commonest identified problems were
fevers and asthma. Shortsightedness affected about 5%
of the children. In general, children attending private
schools have fewer problems with health and nutrition,
when compared with those in the state sector; the only
exception being the higher prevalence of overweight and
shortsightedness. When comparing the health status of
childrenin different provinces, amuch higher proportions
of children in the Northern Province and in the Eastern
Province, have problems. Thisisalmost certainly aresult
of two decades of violent conflict in these areas.
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Hospitalisation trendsdueto selected non-communicable diseases

in Sri Lanka, 2005-2010

R Premaratne!, AAmarasinghe! and ARWickremasinghe?

(Index words: Diabetes, hypertension, ischaemic heart disease)

Abstract

Objectives To project hospitalisation trends due to selected
non-communicable diseases (NCD) from 2005 to 2010.

Design Morbidity data, maintained at the Medical
Statistics Unit of the Ministry of Health, from 1981 to 2000,
were used to model trends of hospitalisation due to
diabetes mellitus, hypertensive disease and ischaemic
heart disease. Linear and quadratic trends were used to
model morbidity trends.

Results For all three diseases considered, the increase
in the incidence of hospitalisation is exponential. An
increase is estimated in the incidence of hopsitalisation
by 36%, 40% and 29% due to diabetes mellitus,
hypertensive disease and ischaemic heart disease,
respectively, in 2010 as compared to 2005. The greatest
burden and the largest increase in the rate of hospitalisation
will be due to hypertensive disease.

Conclusions There will be an exponential increase in
hospitalisation due to diabetes, hypertension and
ischaemic heart disease. The health sector should
provide additional resources to meet the demand.

Introduction

Theincidenceand preva ence of non-communicable
diseases (NCDs) such as cardiovascul ar diseases, cancer,
mental illness, accidents and traumatic injuries, and
malnutrition are on the rise [1]. Malaria, tuberculosis,
filariasis, respiratory illness and diarrhoeal diseases are
still public hedlth problems, and HIV/AIDS, viral hepatitis,
Japanese encephalitis and dengue pose serious challenges.
During the past 5 years, the government curative care
institutions provided services to 34 million in-patients,
35-45 million out-patients, and 1 million patients attending
variousclinics, annually [2].

Clients and health sector professionals demand
improved quality, efficiency and effectiveness of health
care services. Thereisagrowing need to ensure equity of
accessto utilisation and outcome of the health care system.
To conform to the norms and standards in health care,
additional human resource and better health management
arerequired. Thesemeasuresimposeademand for additional
financial resources.

The purpose of thisstudy wasto project hospitalisation
trends due to selected NCDs from 2005 to 2010 based on
indoor morbidity datafrom 1981 to 2000 to determineand
plan future health care services.

Methodology

Morbidity datawere obtained from indoor morbidity
and mortality statisticsmaintained at the Medical Statistics
Unit, Ministry of Health from 1981 to 2000. Indoor
morbidity statistics maintained at the Medical Statistics
Unit are confined to in-patient data in government
hospitals. Data on persons with NCDs visiting the out-
patient departments of government health institutions,
other systems of medicine and the private sector were not
used in the projections, as such data are not routinely
collected. Other than for thelimited information collected
through special surveys and registers maintained by the
special campaigns and disease control programmes, the
indoor morbidity and mortality return (IMMR) isthe sole
source of morbidity datain Sri Lanka. The IMMR used
since 1996, is based on the 10th revision of the
International Classification of Diseases.

When missing data were detected, estimates were
derived by linear interpolation between values of
immediately adjacent years. Disease specific rates were
calculated per 100 000 population for each year based on
population projections of the Department of Census and
Statistics[3].

Linear and quadratic trends were used to model
morbidity trends using SPSS and MINITAB® statistical
software programmes as given below:

Y: BO+ le1+ B2x22

where, (3, istheintercept, S, is the regression coefficient
of the linear component of time in years, and S, is the
regression coefficient of the quadratic component of time
inyears.

Based on the devel oped models, projectionsincluding
95% confidenceintervalswere made up to the year 2010.
Thefollowing assumptionswere made: indoor morbidity
data are complete and reliable; the age and sex structure

1Epidemiological Unit, Ministry of Health, 231 De Saram Place, Colombo 10; ?Department of Community and Family
Medicine, Faculty of Medicine, University of Kelaniya, Ragama.
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of the population would not change over time; and the
trend seen in the past would continue unchanged up to
theyear 2010.

Results

Theresults of the model sused for disease projections
aregivenin Table 1. For al three diseases considered, the
quadratic trend is positive and significant, indicating that
the increase in the incidence of hospitalisation is
exponential. Table 2 gives the projected incidence of
hospitalisation and the 95% confidence intervals of the
projections. Based on these projections, by the year 2010
there will be an increase, as compared to the projections
for the year 2005, in the incidence of hopsitalisation by
36%, 40% and 29% dueto diabetes mellitus, hypertensive
diseaseand ischaemic heart disease, respectively. Thegreastest
burden and thelargest increasein therate of hospitalisation
will be due to hypertensive diseases. Figures 1-3 show
the projected incidence of hospitalisation due to these
diseaseswith 95% confidenceintervalstill the year 2010.

Discussion

NCDsareand will betheleading cause of morbidity,
mortality and long term disability in Sri Lanka over the
next decade, despite the many interventions for their
control. The incidence and prevalence of NCDs increase
with age and given the demographic projections for the
country, itisinevitablethat Sri Lankawill befaced withan
explosive epidemic of NCDs.

The trends projected in this study have important
implications for health planning. The increase in the
incidence of hospitalisation due to these three diseases
range from 29% to 40% over a period of 6 years. The
trends in hospitalisation are projected only for three
chronic diseasesand, if cancersand traumaticinjuriesare
also taken into account, the demand for hospital bedsin
thefuturewill be even higher.

The provision of adequate in-patient care facilities
to meet the future demands will be amajor challenge for
the Ministry of Health. Theissue of bypassing of smaller
hospitals and overcrowding of larger hospitals needs to
be addressed to utilise optimaly underutilised ingtitutions.
In addition to providing basic infrastructure in terms of
buildings, facilities and beds, the Ministry of Health will
also haveto provide adequate human resource. It has been
reported that Sri Lankawill have an excess of doctors by
2010[4]. Unlessthecurrent shortage of alied health staff
including nurses and other paramedical staff is corrected,
theincreasein demand inthe coming yearswill bedifficult
to meet. Even though the private sector is investing in
health care, itisunlikely that the contribution of theprivate
sector can, by itself, significantly bridge the gap between
what existsand what is projected. Hence, the public sector
health care services need to make amajor contribution.

The increase in the overall burden of NCDs in Sri
Lanka is largely due to the increase in the ageing
population. Theimpact of NCDson families, communities
and the health services will be significant both socially
and economically. In contrast to the control of communicable

Table 1. Summary of Regression models used for disease projections

Disease (ICD code)

Regression coefficientsin fitted model

Intercept Linear trend Quadratic trend

B, (+ SE) p-value B,(+ SE) p-value

Diabetes mellitus (ICD/E10-E14) 68.8545 —1.5066 0.3530 0.3962 < 0.0001 0.9549
(+ 1.5778) (+ 0.0729)

Hypertensive disease (1CD/110-115) 199.0141 —10.7568 0.0060 11114 < 0.0001 0.9442
(+3.4281) (+ 0.1586)

Ischaemic heart disease (ICD/I20-125) 112.7820 1.4338 0.7179 0.3938 0.0435 0.8704
(+ 3.9028) (+ 0.1805)

R2refers to the coefficient of variation; Model: Y= 8 + B, X + B, X,?

Table 2. Projected incidence of hospitalization for selected diseases 2005-2010

Disease

Projected incidence of hospitalisation (95% confidenceinterval)
(per 100,000 population) for selected diseases for years

2005 2006 2007 2008 2009 2010
Diabetes mellitus (ICD/ E10-E14) 278.8 2975 317.0 337.3 358.3 380.2
Hypertensive disease (ICD/ 110 — 115) 624.7 670.7 718.8 769.2 821.8 876.6
Ischaemic heart disease (ICD/ 120 — 125) 394.8 416.3 438.6 461.7 485.5 510.2
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Figure 1. Projected incidence of hospitalisation due to
diabetes mellitus 2001-2010.
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Figure 2. Projected incidence of hospitalisation due to
hypertensive disease 2001-2010.
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Figure 3. Projected incidence of hospitalisation due to
ischaemic heart disease 2001-2010.

diseases, which iswell defined and for which preventive
strategies are well established, the control of NCDs is
more difficult given their multifactorial origin. The
pathogenesis of the diseases has probably already started
in susceptible persons. Control efforts that are carried
out today will take over 20 years to show results.

Age and period cohort effects are intimately related
and any relationship observed between a disease and
time (diseasetrend) asan outcome at aparticular age may

\ol. 50, No. 2, June 2005

be confounded by birth cohort or period cohort effects.
Different age cohorts and period cohorts experience
different exposures to risk factors. This is particularly
important for the environmental and behavioura risk
factors and provision of health care, asthey may change
markedly over time[5, 6]. Cohort effectsincluderisk factors
which act early inlifeor which are characteristic of agiven
generation over a long period of life such as smoking
habits, alcohol use, diet, etc.

The projections indicate that during the next 6—7
yearstherewill be an appreciableincreasein the morbidity
due to the NCDs studied. Disease burden projectionsin
other partsof theworld haveyielded similar or inconsi stent
results[7, 8].

The projections made in this study are somewhat
crude. Data only from the Medical Statistics Unit of the
Ministry of Health were used asit is considered the most
reliable datathat reflect morbidity patternsin government
institutions. Morbidity data of patients attending the out-
patient departments of government health institutions,
ayurvedic institutions and the private sector are not
routinely collected and were not considered in our
projections. Sinceit is estimated that approximately 50%
of the population uses the private sector for out-patient
consultations[1], the projections made in this study may,
thus be a gross underestimate of the real disease burden.

Missing data pose a serious limitation in making
disease projections and trend analyses [9]. It wasamajor
problem in some provinceslargely dueto theinterruption
of the health information system. In most provinces, age
specific data were not available and this prevented us
from making amorereliable age standardised projections.

Although qualified medical officers make diagnoses
in hospitals, the accuracy of the diagnoses is question-
able. Dueto thelack of awareness of ICD codesand clas-
sification, especialy due to revisions of the ICD during
thereview period, there may have been errors. However,
itisunlikely that the errorswould have been major enough
to affect the overall results as the diseases reviewed are
well established and widely recognised by most doctors.

In general, diagnoses of morbidity are morereliable
than of mortality. Reporting common diseases as a cause
of death is not uncommon, particularly if a definitive
diagnosis has not been made. Thisis especially true for
smaller institutions where adequate diagnostic facilities
arelacking. The biases dueto misclassification of disease
status may bein either direction and we do not feel that it
would dramatically ater the projectionsmadein thisreview.

The quality and extent of datareviewed determines
the accuracy of projections of morbidity patterns. In this
study, data of only a20-year period were considered due
to the absence of data over alonger period of time. This
period of observation may not be sufficient for accurate
projection of morbidity patterns.
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Despite the many data-related limitations and the
method of projection, we feel that the trends, which are
unlikely to drastically change because of individual extreme
values, should be given duepriority in projecting for future
demand scenario in the health sector.
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Seroprevalence of hepatitisA antibodies
in relation to social factors— apreliminary study

KSH de Silva!, DCWeerasuriya?, Mallika Peelawattage® and Sirimali Fernando*

(Index words: Children, hepatitis A infection, hospital based study, Sri Lanka, seroprevalence of antibodies)

Abstract

Introduction Hepatitis A is a benign illness in children
with the rare possibility of fatal complications. Although
an endemic disease, very few studies have been done
in children regarding the seroprevalence of hepatitis A
antibodies in Sri Lanka.

Objectives (i) To document the seropositivity for hepatitis
A in a group of children admitted to a paediatric ward.
(ii) To determine the relationship of hepatitis A viral
infection to social factors in these children.

Method A prospective, descriptive, cross-sectional study
was carried out in a ward at the Lady Ridgeway Hospital
for 7 months from September 2001. Children admitted
on predetermined days, needing venepuncture for their
presenting illness, were studied while those who were
seriously ill were excluded. Written consent was obtained
and a questionnaire with details of socio-economic
conditions, personal hygiene practices of the mother,
access to water and sanitation and health related
behaviour was administered. Total antibodies to hepatitis
A were detected by ELISA on a sample of blood taken
from each patient.

Results Two hundred and eighty eight samples of blood
were analysed. None of the children were immunised
against hepatitis A. There were 158 boys (54.9%). Thirty
one (10.8%) of the 288 patients had antibodies against
hepatitis A. The seroprevalence was 11.6% in children
under 10 years of age.

Majority (78%) were from families with a monthly
income of less than Rs 10,000/-. Fifteen (48.4%) of the
31 seropositive children were from families earning less
than Rs 5000/- per month. Belonging to social classes IV
and V and having mothers with only primary education
were factors significantly associated with seropositivity.
No significant difference in the presence of antibodies
was observed regarding the personal hygiene practices
analysed and access to basic amenities.

Health related behaviour practices analysed were
significantly associated with the presence of hepatitis A
antibodies.

Conclusions Seroprevalence of 10.8% was observed in
a selected group of children. Factors such as poor socio-
economic background and having mothers with only
primary education were associated with hepatitis A virus

1Senior Lecturer, Department of Paediatrics, Faculty of Medicine, Colombo; 2Medical Officer, Lady Ridgeway Hospital,
Colombo; 3Staff grade Technical Officer, Department of Microbiology, Faculty of Medical Sciences, Sri Jayawardenapura;
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(HAV) antibodies as were certain health related behaviour
practices of children.

Introduction

Hepatitis A is endemic in Sri Lanka. There are no
recent publications on the seroprevalence, but the inci-
dence has shown a progressive decline over the years
(Tablel). Itisabenignillnessin children with arare pos-
sibility of fatal complications. When infected with the
hepatitisA virus (HAV), the body responds by producing
antibodies. The IgG antibodies thus produced last for a
long period and its presence in the serum indicates past
infection with HAV. Anti-HAV antibodies can, therefore,
be assessed to study the seroprevalence of hepatitis A.
An effective vaccine, which is not included in the na-
tional schedule, isavailablein Sri Lanka. Neither itsneed
nor its cost effectivenessin preventing hepatitisA in this
country has, however, been assessed.

Table 1. Trends in hospitalisation and hospital deaths of
viral hepatitis”

Year Cases per 100000 Deaths per 100000
population population
1975 109.8 14
1980 317 0.4
1985 41.9 0.4
1990 40.9 0.4
1995 38.7 0.1
2000 26.3 0.1
2001 225 0.2

* Annual Health Bulletin 2001. Source: Medical Statistics Unit

Method

The study was carried out in the University Unit of
the Lady Ridgeway Hospital for 7 monthsfrom September
2001. Ethical clearance was obtained from the Ethics
Committee of the University of Colombo. Children
admitted on predetermined days, needing venepuncture
for their presenting illness, were eligible for the study
whilethosewho were serioudly ill were excluded.

Written consent was obtained from the parents/
guardian after a detailed explanation of the study and its
implicationsfor their child.

A questionnaire that sought details of socio-
economic conditions, persona hygiene practices of the
mother, access to water and sanitation and health related
behaviour of the child wasadministered by two investigators.
2cc of blood wastaken in ascrew-capped bottle from each
patient at thetime of venepuncturefor other investigations
andrefrigerated in aseparate container. Theseweredeivered
to the [aboratory at the Sri Jayawardenapura University.
The serum was separated and the samples refrigerated at
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4° C till the test was performed. Bio ELISA HAV total
antibody test kits were used to detect the presence of
total antibodies to hepatitis A.

Results

Of the 304 samples of blood collected, only 288
samples were suitable for analysis. None of the children
had been immunised against hepatitis A. There were 158
boys (54.9%) and 130 girls (45.1%). Two hundred forty
three (84.4%) patients were from the Western Province.

Thirty one (10.8%) of the 288 patientshad antibodies
against hepatitisA; therewere 16 boysand 15 girls. Seven
of the 31 (22.6%) patients had clinical features of viral
hepatitis on admission and two gave a past history of
jaundice. The prevalence of hepatitis A antibodies in
relation to the sociodemographic features of the study
sample are given in Table 2. Of the 242 patients under 10
years of age, 28 had antibodies to hepatitis A (11.6%).
Majority of the children in the study (78%) were from
familieswith amonthly income of lessthan Rs 10 000/-. Of
the 31 children who were seropositive, 15 (48.4%) were
from families earning lessthan Rs5 000/- per month. The
socia class of the patients was classified according to
their fathers' occupation [1]. Twenty two of the 31 antibody

Table 2. Sociodemographic features of the study sample
in relation to the presence of hepatitis A
antibodies in the child

Hep A+ ve % positivity
number
Agedistribution
< 1lyear (n=16) 0 -
1-5years(n = 141) 12 85
5-10 years (n = 85) 16 18.8
1012 years (n = 22) 3 13.6
> 12 years (n = 24) 0 -
Monthly family
Income (Rs)
<5000 (n = 111) 15 135
500010 000 (n = 114) 11 9.6
>10 00020 000 (n = 47) 05 10.6
>20 000 (n = 16) 0 -
Socidl class'
I (n=07) 0 -
Il (n=59) 04 6.8
Il (n=103) 05 49
IV (n=56) 09 16.1
V (n=63) 13 20.6
Mothers' education
No education (n = 05) 02 40.0
Grade 1-5 (n = 22) 05 227
Grade 6-10 (n = 163) 14 8.6
Grade 11-12 (n = 83) 09 10.8
Higher education (n = 15) 01 6.7

23 patientshad thalassaemia; { According to fathers' occupation
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positive children (71%) werefrom social classes|V and V
while nonewerefrom social classl.

A statistically significant difference in the HAV
seropositivity was observed in children from lower social
classes (IV and V) and who had mothers having had only
a primary education (Table 3). When the availability of
basic amenities were compared with the presence of
antibodies (Table 4), there was no significant difference
in the seropreval ence between the children who had their
own source of water and toilet facilities and those who
shared with others. Disposal of garbage conduciveto fly
breeding was not significantly associated with the
presence of antibodiesin this study. Mother prepared the
food of 271 children (94%) and all except two used soap
to wash their hands. Table 5isan analysis of the personal
hygiene practices of the mothers/ bystanders. There was
no statistically significant difference in the practices
analysed with the presence of antibodies.

Health related behaviour inrelation to seroprevalence
of antibodiesisgivenin Table 6. Drinking unboiled water
and eating from places other than homewere significantly

associated with the presence of hepatitis A antibodies in
these children.

Discussion

Seroprevalence of hepatitis A (HAV) antibodies in
developing countriesisreported to be 100% by 5 years of
age [2]. In the present study, 10.8% (31/288) of the pa-
tients had anti-HAV antibodies. Only 9 out of 31 (29%)
seropositive patients had or gave a history of symptom-
atic hepatitis, confirming that asymptomatic infection is
commoner inchildren[2].

According to the epidemiological classification of
HAV endemicity [3], high endemicity isdefined asan anti-
HAV antibody prevalence of > 80% by theage of 10 years.
According toaWHO/SEARO report of 2000, Bangladesh,
India, Maldives, and Nepal are countries with high
hepatitis A endemicity. The report states that 85-95% of
the children inthese countriesbecomeimmuneto thedisease
by 10 years of age [4]. In the USA, however, only a 10%
seroprevalence for HAV is seen in children < 10 years of
age [3], whereas 30—40% of the adult population is

Table 3. Significance of social factors in relation to the prevalence of hepatitis A antibodies in the child

Social factor Hep A +ve number % positivity Satistical
significance
Monthly family income (RS)
< 10,000 (n = 225) 26 116 p=0.4
= 10,000 (n = 63) 05 7.9
Social class'
111 (n = 169) 09 53 p = 0.0008
IV andV (n=119) 22 185
Mothers' education
Primary education (n = 27) 07 259 p=0.04
Secondary and tertiary education (n = 261) 24 9.2

9 According to fathers occupation.

Table 4. Environmental factors in relation to the presence
of hepatitis A antibodies in the child

Environmental Hep A+ve % positivity Satigtical
factor number significance
Source of water
Own (n = 236) 22 9.3 p=0.14
Public (n=52) 09 17.3
Toilet facilities
Own (n = 217) 23 10.6 p=0.38
Public (n=71) 08 11.3
Faecd soiling of sand
Absent (n = 214) 23 10.7 p > 0.05
Present (n = 74) 08 10.8
Presence of flies’
No (n = 192) 19 9.9 p=04
Yes (n = 96) 12 125

* Presence or absence of flies as reported by the bystander.
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Table 5. Personal hygiene practices of the mother/bystander
in relation to the presence of hepatitis A
antibodies in the child

Practice Hep A+ve % positivity Statistical
number significance
Proper handwashing
Yes (n = 187) 19 10.2 p=06
No (n = 101) 12 11.9
Trimmed fingernails
Yes (n = 136) 13 9.6 p=04
No (n = 152) 18 11.8
Dirty nails
No (n = 164) 13 7.9 p =0.08
Yes (n = 124) 18 14.5
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seropositive [2] . A study published in 2000 from Delhi,
Indiareported aprevalence of anti-HAV antibodies of 80%
by 5 years of age, the most vulnerable age group being
0.5to 1.5years[5]. But astudy from Punjab, India, carried
out in 2001, demonstrated 5.5% prevalence of HAV
antibodies, affecting mostly children below 14 years[6].

Table 6. Health related behaviour in relation to the
presence of hepatitis A antibodies

Practice Hep A +ve % positivity Statistical
number significance
Disposal of faeces
Toilet (n = 248) 26 10.5 p=0.6
Elsewhere (n = 40) 05 125
Drinking water
Boiled (n=112) 07 6.3 p=0.02
Unboiled (n = 176) 24 13.6
Food consumption
Home prepared (n = 115) 05 4.3 p =0.001
Other (n = 173) 26 15.0

Relatively low prevalence rates have been reported
from Bangkok, Thailand, inyears 1998/99 which state an
overall 12.4% prevalence of HAV 1gG. The prevalencein
the various age groups up to 16 years was low with the
highest rate of 25.9% found in the age group 16-30 years
[7]. Low seroprevalence has also been reported from
Cypruswith no positivesin the 6-12 yearsand aprevalence
of only 1.6% in the age group of 13-18 years[8]. A study
from Turkey, however, reported an overall prevalence of
anti-HAV of 33.1% in children with the seropositivity rates
being 19.9% and 43.9% in preschool and school children,
respectively [9]. A study from Netherlands, however, had
reported anoverd| prevaenceof 33.8% withaseroprevaence
of <10% under 35years[10].

An islandwide general population survey done in
1976in Sri Lankahad shown an overall anti-HAV antibody
prevalence of 76.4% with the rates increasing with age
[11,12]. A similar trend of increased seroprevalence with
advancing age has been reported from other countries
throughout the world [7,10,13,14]. The present study
demonstrated an overall seropositivity of 10.8% with 8.5%
inthe 1-5years and 18.8%inthe5-10years agegroups.
Thisisin contrast to the high rates of 26.6% and 55.9%
reported previously in similar age groups (Table 7). A
similar changeinthe epidemiological pattern over theyears
with areduction in the overall seroprevalence[15] and a
reduction in the seropositivity in the younger population
have been reported from India[16].

The known associations with HAV infection have
been demonstrated in various studies, which havereported
anincreased prevalence of HAV antibodieswith low socio-
economic status, inadequate maternal education and
unsatisfactory drinking water [5,15,17]. Tables 3 and 6
demonstrate similar associations in the present study.
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Table 7. Anti-HAV antibody prevalence in children up to
10 years—comparison of results of 1976 survey
with the present study

Agegroup Present study (2001/2002) 197612

(years) No: +vefor/No: tested No: +ve for/No: tested
anti-HAV* (%) anti-HAV** (%)
<1 0/16 (0) 0/10 0)
1-5 12/141  (8.5) 17/64 (26.6)
5-10 16/85 (18.8) 38/68 (55.9)

* Total anti-HAV antibodies by ELISA
** Anti-HAV Ig G by RIA
1112 See references 11 and 12.

Conclusions

This study demonstrated a 10.8% seropreval ence of
hepatitis A antibodies in a selected group of children. It
showed that children coming from a poor socioeconomic
background and having mothers with only primary
education, were more likely to get infected, confirming
reportsfrom countriestheworld over. Of the socid factors,
behaviour patterns and health related practices analysed,
presence of hepatitis A antibodies was significantly
associated with drinking unboiled water and eating food
cooked in places other than home.

Itisalso observed that the seroprevalencein children
has decreased over the years in Sri Lanka and the data
from this study would suggest that, although adevel oping
country, our anti-HAV antibody rates are comparable to
the western countries.

Recommendations

Recommendations based on this study would be to
educate the mothers and children on the importance of
drinking boiled water and eating hygienically prepared
food to prevent hepatitis A infection.

Community based, islandwide, age stratified, large
scale studies with morbidity and mortality patterns are
necessary before any recommendations can be made
regarding anational policy for vaccination.
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Abstract

Introduction Human dirofilariasis is a zoonotic infection
caused by the filarial worm, Dirofilaria (Nochtiella) repens,
whose primary host is the dog. This infection is on the
increase over the past decade in Sri Lanka and the
prevalence of canine dirofilariasis in the country is also
believed to be high. We present here a study on public
awareness of dirofilariasis and the prevalence of this
infection in dogs in Negombo, an urban area that has a
high domestic canine population.

Objective To assess the awareness of dirofilariasis
infection among residents and study the prevalence of
this infection in domestic dogs in Negombo.

Design Prospective study.

Setting Department of Parasitology, Faculty of Medicine,
University of Colombo, Colombo 8, Sri Lanka.

Methods A descriptive cross-sectional study within the
city of Negombo during September and November 2003
using a pre-tested, interviewer-administered question-
naire with cluster sampling was done. Two hundred sev-
enty adults, including 132 dog owners, were included in
the study. Data analysis was done using the Epilnfo
programme.

The prevalence of canine dirofilariasis was studied in
a group of 65 dogs over the age of 1 year. They were selected

1Department of Parasitology, Faculty of Medicine, PO Box 271,Kynsey road, Colombo 8, Sri Lanka, 2Medical Research

Institute, Borella, Colombo, Sri Lanka.
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by cluster sampling with random choice of the streets within
the study area. Stained thick blood films, made following
an earlobe-prick at any time during the day, were
microscopically examined for the presence of microfilariae.

Results Forty nine of the respondents (18%) were aware
of the existence of canine dirofilariasis while human
dirofilariasis was known only to 6%. Awareness was re-
lated to the level of education. Knowledge of canine
filariasis was better among pet owners (32/132) when
compared to others (18/138; p < 0.05). Veterinary sur-
geons were acknowledged as the source of information
by 38% of those who were aware of the disease.

Forty five per cent (n = 29) of the dogs screened were
positive for microfilariae. Out of these 18 and two dogs
were infected with D. repens. and B. ceylonensis, respectively,
while nine others were co-infected with the two parasites.

Conclusions The knowledge of dirofilariasis is extremely
poor in the study area. The high prevalence of filarial
infections in dogs highlights the importance of improving
the public awareness of this disease, especially among
the dog owners. Proper management of this condition in
dogs—the reservoirs of infection for human dirofilariasis,
is important for the control of this zoonotic infection.

Introduction

Dirofilariasis is a zoonotic, mosquito-borne disease
caused by thefilarial wormsDirofilaria (Nochtiella) repens
and D. (Dirofilaria) immitis, habitual parasites in the
subcutaneoustissue or deep visceraof dogs. Thisinfection
is accidentally transmitted to humans who are dead-end
hosts. In Sri Lanka, the principal vector mosquitoesbelong
to the genera Armigeres, Aedes and Mansonia [1].

Human dirofilariasismost frequently presentswith a
localised skin nodulewithinwhich alive or adead parasite
may befound. The other common presentationisavisible
worm in the subconjunctiva or the periorbital tissue.
Sensation of a migrating worm under the skin has aso
been reported [2]. Its management involves surgical
removal of the worm and/or the nodule. Spontaneous
recovery has also been reported [2].

In Sri Lanka, the disease was first reported in the
year 1962 [3]. Since then there hasbeen a steady increase
in the number of cases detected (Table 1). A total of 101
cases had been reported up to 2000 [1]. Further 91 cases
have been diagnosed at the Department of Parasitology,
Faculty of Medicine, Colombo during the last 3 year—6
month period. With no national database available, the
true incidence of the diseaseis likely to be much higher
than what these figuresindicate. Sri Lankaisreported to
have the second highest number of cases of dirofilariasis
intheworld after Italy [2].

Dircofilariasis is an established infection in dogs in
Sri Lanka. The causative parasite is known to be D.
(Nochtiella) repens [1, 4, 5] while D. immitis has never
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Table 1. Reported cases of human dirofilariasis

Timeperiod No. of cases
1962-1970 6
1971-1980 11
1981-1990 16
19912000 95
2001 to date 34
Total 162*

* A total of 187 cases were reported, but 25 did not have the
year of presentation and, therefore, not included in the table.

been identified. The only case of D. immitis that was
reported wasin adog imported from China[4]. Over the
last 70 years, only afew studies had been carried out to
determinethe prevalence of microfilaraemiain Sri Lankan
dogs. Studies conducted many decades ago had reported
30-60% prevalence of microfilaraemiain dogs in some
parts of the country [4, 6-8].

The present study was designed to assess the level
of awareness of thisinfection among residentsin Negombo,
which is situated in the most populated province of Sri
Lanka, and to determine the prevalence of this infection
in pet dogsin this community.

Methods

A descriptive cross-sectional study was carried out
using an interviewer-administered questionnaire within
the city of Negombo, which is located 30 km north of
Colombo, the commercial capital of Sri Lanka. The
questionnaire was formulated in English, translated into
Sinhalaand again translated back to English to minimize
inconsistencies. A pre-test was carried out using a pilot
sample of 10 individuals and some questions were
modified accordingly. The questionnaire was designed to
seek data under the following categories:

Personal data

Details of pets at home.

Knowledge on caninedirofilariasis.
Knowledge on human dirofilariasis.
Sources of information of the infection.

o~ NP

The knowledge on each section was assessed using
several statementsin the multiple choice question format.

Streetsinthe city of Negombo wererandomly selected
and households located on either side were included in
the study after obtaining informed verbal consent. One
adult from each household was interviewed. Following
the interview, the correct answers to the questions were
explained to them. Two hundred seventy completed
guestionnaires thus obtained were analysed using the
Epilnfo programme. In the analysisof dataunder categories
3 and 4 (knowledge of canine and human dirofilariasis),
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correct answersto 50% or more questionswere considered
as “satisfactory knowledge” on that particular section.

Only dogs older than 1 year were included in the
study of canine dirofilariasis, as it takes 6-8 months for
microfilaraemiato appear after infective mosquito bites.
Sixty five pet dogsin the Negombo city areawereincluded
in the study using cluster sampling and random selection
of the streets. Verbal informed consent of the animal
owners was obtained prior to the inclusion of dogsin the
study. Thick blood filmswere made following an earlobe
prick, stained with Delafield’shaematoxylin and examined
under the microscope for microfilariae. Approval for this
study was obtained from the Ethical Review Committee,
University of Colombo.

Results

The demographic data obtained showed that the
mean age of the residents studied was 43.9 years (range
16-91 years). Sixty three per cent (n=170) of the sample
congtituted females. Mgjority (n = 167) had a level of
education between Grade 9 and the General Certificate of
Education/ Ordinary Level (GCE/OL) while38% (n=103)
were educated above thislevel. Approximately 50% (n =
132) of the sample had pets at home. Out of these
individuals, 51 (39%) had dogs and 21 (16%) had cats
while the rest owned pet birds. Regular veterinary care
was obtained by only a minority (n = 28). Of the 138
respondents who had no pets, 27 % stated that the reason
for not having pets was the fear of diseases that could be
acquired from pets.

Knowledge on dirofilariasis

Canine dirofilariasis

Only 50 respondents (18.5%) were aware that the
filarial wormsinfect dogs. Thelevel of education appears
to beasignificant factor, which determinesthe awareness
in thestudy group, with 32.2% (n = 28) of thosewho were
educated up to the General Certificate of Education/
Advanced Level (GCE/AL) and above, being aware of the
existence of caninedirofilariasiswhileonly 12% (n=7) of
those who were educated bel ow thelevel of GCE/OL had
any knowledge of it (p < 0.001). Thirty two (24%) of the
pet ownerswere aware of thisdiseasewhileonly 13% (18/
138) of thosewho did own petsknew about it (p < 0.05). A
considerable proportion of those who were aware of this
disease (19/50) were under the wrong impression that the
disease manifests itself as swelling of the limbsin dogs.
Twenty seven subjects (10%) stated that drug treatment
of dogswould prevent dirofilariasis. Fourteen respondents,
however, thought that protecting uninfected dogs from
being bitten by infected ones prevents the spread of the
disease.
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Human dirofilariasis

Only 16 respondents (6.0%) stated that dirofilariasis
could betransmitted to humans. Thisincluded 12 subjects
educated up to GCE/AL and above. Six respondentswho
had alevel of education below GCE/OL wereawareof it,
demonstrating a significantly low level of awareness
(p<0.01). Thirteen out of 16 who knew of humandircfilariass
wereawarethat it istransmitted by mosquitoes. Only three
individuals demonstrated a “satisfactory” level of
knowledge to those questions under this category. Two
personsdemonstrated a“ satisfactory” level of knowledge
on the outcome of the disease. Just 10 individuals knew
that prevention from mosquito bites could prevent human
dirofilariasis. Six respondents showed a “ satisfactory”
level of awareness regarding prevention. Out of the fifty
respondents who knew of the existence of dirofilariasis,
19 (38%) had acquired the knowledge through veterinary
surgeons, 16% from printed mediaand friends/ neighbours
and 10% from electronic media, while the rest failed to
indicate the source of information.

Of the dog population that was screened, 44% (29/65)
werepositivefor microfilaria. Of these, 18 and two dogswere
infected with D. repens and B. ceylonensis, respectively
whilenine otherswere co-infected with the two parasites.

Discussion and conclusion

The present study demonstrates the unsatisfactory
state of public awareness of both canine and human
dirofilariasis. Theknowledgeisclearly related to thelevel
of education, with a statistically significant difference
between those who were educated above and below GCE/
OL. This difference may be due to the fact that the well
educated people are more health conscious and more
receptive to health related information from any source.

Theknowledge of pet ownersregarding dirofilariasis
issignificantly greater than those who did not have pets,
whichindicatesthat the former may have greater exposure
to sources of relevant information. The main source of
information identified, was the veterinary surgeon.

These results clearly demonstrate that even though
dirofilariasisisacommoninfection among Sri Lankan dogs
with over 40% prevalencein the study areaand that human
dirofilariasisison theincrease, public awareness on these
illnessesisextremely poor.

It is interesting to note that the rate of prevalence,
43.5%, observed in this study is comparable to the
findings of the previous studies[4, 6-8]. Asthe sensitivity
of the blood smear detection of microfilariae in dogs is
reported to be less than 60% [4], the true incidence of
microfilaraemiain these samples probably would be well
above the figures obtained.

Being highly populated, this urban area has ample
breeding sitesfor vector mosguitoes such as Aedes aegypti,
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