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ABSTRACT

Objective: To assess the effect of a government funded asthma medication programme on paediatric
(age # 12 years) asthma hospital admissions in Antigua and Barbuda.
Methods: A retrospective review of all hospital admissions for asthma in children was performed for
the six years before and six years after a Medical Benefits Scheme (MBS) programme was established
in 1997 to provide asthma medications at no out-of-pocket cost.  Holberton Hospital records (1992 to
2003) which include all paediatric asthma admissions in Antigua and Barbuda, were reviewed.
Results: Paediatric admissions for asthma fell from mean ± standard deviation of 77.0 ± 24.8 per year
before the MBS programme was started to 48.0 ± 17.1 per year (p < 0.05) after the MBS programme
was started.  The number of multiple admissions fell from 18.7 ± 2.7 to 9.5 ± 4.8 (p < 0.005) and the
number of children admitted multiple times per year fell from 7.8 ± 1.9 to 4.7 ± 2.5 (p < 0.05).  The
number of children aged four to nine years admitted with asthma fell from 7.8 per 1000 annually during
1992 to 1997 to 4.4 per 1000 per year during 1998 to 2003.
Conclusions: The government funded MBS programme for asthma medication has resulted in a 38%
decrease in hospital admissions for paediatric asthma over a six-year period.  The benefits of a similar
programme in other developing countries should be considered.
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RESUMEN

Objetivo: Evaluar el efecto de un programa de medicación subvencionado por el Gobierno, sobre los
ingresos por asma al hospital pediátrico (edad # 12 años) en Antigua y Barbuda.
Métodos: Se llevó a cabo un examen retrospectivo de todos los casos de niños  ingresados al hospital
por asma, durante los seis años previos y los seis años posteriores a la puesta en marcha del programa
de beneficios médicos, conocido como Medical Benefits Scheme (MBS). Dicho programa fue
establecido en 1997 con el propósito de ofrecer medicamentos para asmáticos, sin costo alguno.  Se
examinaron las historias clínicas del Hospital Holberston, de 1992 al 2003, las cuales incluían todos
los ingresos pediátricos por asma en Antigua. 
Resultados: Los ingresos pediátricos por asma descendieron de un promedio ± desviación estándar de
77.0 ± 24.8 por año antes de que comenzara el programa MBS, 48.0 ± 17.1 por año (p < 0.05) después
del comienzo del programa MBS.  El número de  ingresos múltiples descendió de 18.7 ± 2.7 a 9.5 ± 4.8
(p < 0.005) y el número de niños ingresados múltiples veces por año disminuyó de 7.8 ± 1.9 a 4.7 ± 2.5
(p < 0.05).  El número de niños de cuatro a nueve años de edad, ingresados por asma, descendió de 7.8
por 1000 anualmente de 1992 a 1997 hasta  4.4 por 1000 por año, de 1998 a 2003.
Conclusiones: El programa MBS para la medicación por asma, subvencionado por el gobierno, ha
tenido por resultado una disminución del 38% de los ingresos hospitalarios infantiles a causa de asma
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INTRODUCTION
There was an increase in asthma in the 1980s in developed
countries, with 29% increase in asthma and a 31% increase in
asthma mortality in the United States of America (USA) (1).
The International Study of Asthma and Allergies in Child-
hood (ISAAC) programme was initiated in 1991 to monitor
asthma around the world (2).  Asthma is increasing in the
Caribbean region, with ISAAC data from Barbados showing
a prevalence of wheezing in school children increasing from
18% in 1996 to 20% in 2001 (3).  In Trinidad and Tobago, in
1998, a similar study showed a prevalence of 13% in school
children (4, 5). 

In contrast, the prevalence in Barbados in 1973 was
believed to be approximately 1%, using a different metho-
dology (6). Visits to the Casualty Departments have in-
creased proportionately.  Between 1970 and 1990 in Bar-
bados, monthly Casualty visits for asthma increased by a
factor of 10 (7).

The number of hospital admissions for asthma has
paralleled the community prevalence.  Hospitalizations for
asthma in the USA increased by 47% between 1979 and 1987
(8).  In Michigan from 1980 to 1984, the prevalence of
hospital admissions for children aged five to nine years rose
from 2.3 to 4.5 per 1000 for children of European ethnicity
and 3.2 to 7.1 per 1000 for those of African ethnicity (9).  In
Antigua and Barbuda between 1989 and 1995, asthma
hospitalizations for children five to nine years old increased
from 2.3 to 7.7 per 1000 (10).  The Medical Benefits Scheme
(MBS) is a government administered, statutory board-
directed medical and pharmaceutical support plan funded by
a 4% payroll deduction, similar to the Social Security
Scheme in Antigua and Barbuda.  The fund is used to support
construction of medical care facilities, to provide medical
services and supply pharmaceuticals for patients with hyper-
tension, heart disease, diabetes mellitus, anaemia and mental
health diseases.  In 1997, the government of Antigua and
Barbuda decided that the MBS should supply asthma medi-
cations with no out-of-pocket cost to all persons with asthma
who are citizens of Antigua and Barbuda. 

Antigua and Barbuda has a population of about 65 000
people, 90% African ethnicity, 8% mixed, with a yearly per
capita income of $6000 EC per year, 70% from tourism.
Holberton Hospital in St John’s is the only medical centre
providing inpatient care for children with asthma in Antigua.
This study was undertaken to assess the impact of the MBS
programme on the number of hospitalizations of children
with asthma in Antigua and Barbuda in the six years before
and after initiation of the programme.

SUBJECTS AND METHODS
Admission information and ward records were reviewed for
all children under 13 years of age admitted for asthma to the
Children’s Ward at Holberton Hospital from 1992 to 2003.
The Children’s Ward has an upper age limit of 12 years.
Asthma was defined as more than one episode of wheezing
requiring medication. 

Information derived included the number of admis-
sions for asthma, the number of admissions accounted for by
children admitted more than once and the number of children
admitted more than once.  The data on children admitted in
the six years (1992 to 1997) before the medical prescription
programme was compared with those admitted in the six
years after the programme (1998 to 2003).  For the year 2000,
only information from the last six months was available.  In
2001 and 2002, the last 6 months of the year included over
60% of the asthma admissions.  To err on the side of caution,
the number of admissions for asthma in the last six months of
2000 was doubled to give the yearly total.

Statistical comparison of the number of annual
admissions, the number of multiple admissions and the num-
ber of children admitted multiple times from 1992 to 1997
were compared with the number from 1998 to 2003 using
Student’s t-test for unpaired data (STAT101 software,
Ashley-Minitab, Reading, Massachusetts 1993).

RESULTS
The number of admissions to Children’s Ward for asthma
ranged from 43 patients per year to 116 patients per year
between 1992 and 1997, with an average of 77 admissions
per year.  The number of admissions for asthma fell to 26–71
patients per year between 1998 to 2003, with an average of
48 admissions per year (Fig. 1).  The mean number of annual

Fig. 1: Annual number of admissions for asthma in children aged # 12
years, Holberton Hospital, St John’s, Antigua, 1992 to 2003.

admissions (± SD) fell from 77.0 (± 24.5) during 1992 to
1997 to 48.0 (± 17.1) from 1998 to 2003. This represented a
38% decrease in admissions following the introduction of the
MBS medication provision programme and was statistically
significant (p < 0.05).  The number of annual admissions
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por un período de seis años.  Debe tomarse en consideración los beneficios de posibles programas
similares  en otros países en vías de desarrollo.
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Using population figures from 1998 (11), the age-
specific admission rate for asthma in children aged four to
nine years fell from an annual average of 7.8 per 1000
children before to 4.4 per 1000 children after the programme.
The cost of pharmaceuticals for the MBS programme for the
most recently available year (1999) was $167 885.45 EC or
$62 179.79 US for a total of 5286 total prescriptions.

DISCUSSION
Over the past several decades, hospital admissions for asthma
have been increasing in developed countries (1) with pre-
valence being twice as high in urban children of African
ethnicity compared with those of European ethnicity in the
USA (12).  In the United Kingdom, a recent report suggested
asthma rates were 50% higher for Afro-Caribbean children
compared with Caucasian children (13).  Asthma is a serious
healthcare burden, accounting for 10% of hospital visits and
admissions in the USA (8).  The increasing prevalence of
asthma in Antigua and Barbuda (10) led to the initiation of a
government programme to supply asthma medication to af-

fected individuals at no out-of-pocket cost.  This study docu-
ments a significant 38% decrease in asthma hospital ad-
missions following introduction of the programme (p < 0.05).

Recent reports on phase III of the ISAAC project sug-
gest that the prevalence of wheezing has levelled off in
developed countries but continues to rise in developing ones
(14, 15).  The increasing morbidity associated with asthma
may be due to several factors, such as smoke or air pollution,
overcrowding with increased respiratory infections, poor
access to healthcare and overuse of beta-agonist medication
(16).  Recently, attention has been directed to indoor
allergens, the “television theory” of asthma.  Sensitivity to
indoor allergen exposure (such as house-mite, cat or cock-
roach allergens) has been found to be higher in asthmatic
children (9, 16–18).  Asthma in the Caribbean tends to
increase in the last quarter of the year, during the rainy season
(19, 20).  Dust from the Sahara (21) and ash from the volcano
in Montserrat (22) have been identified as unique triggers for
asthma in the Caribbean.

Was the 38% fall in admissions a true reflection of a
response to the medication programme or simply due to
declining prevalence of the disease in Antigua?  The ISAAC
data did not suggest a fall in the prevalence of asthma
symptoms in 2002 and 2003 in the Caribbean region (14, 15).
In fact, these data suggest that asthma symptoms are in-
creasing slightly in Latin America and the Caribbean (14,
15).  The increase in admissions to hospital for asthma in
developed countries continued until the late 1990s but ad-
missions seem to have levelled off, but not fallen, in the
2000s (23).  There is therefore no evidence to suggest a
recent change in the epidemiology of asthma in Antigua and
Barbuda. 

Why a programme to target medication use in children
with asthma in Antigua and Barbuda? Socio-economic dif-
ferences are still highlighted in asthma hospital admissions,
with admissions being higher for urban, uninsured children in
the USA (24, 25) and for Afro-Caribbean children in the
United Kingdom (13).  Children of African ethnicity are three
times more likely to be admitted to hospital for asthma (26).
In 1999, suburban or urban children had lower admission
rates, 1.05–2.99 per 1000, compared with inner-city children,
at 5.21 per 1000 (27).  Asthma hospital admissions are higher
in patients not having access to medications (28).  Self-
paying patients are less likely to fill prescriptions than those
patients with no out-of-pocket costs (29).  In Latin America
in 2005, only 37% of patients with asthma were receiving
prescription medications and only 6% were getting cortico-
steroids (30).  In that study, about 68% of children felt that
asthma limited their activities and 58% reported absence
from school due to symptoms (30).

The MBS programme has been successful in reducing
hospitalization for asthma significantly.  But is this cost ef-
fective?  In the USA, expenditure for asthma patients was
$2584 US per patient compared with $955 US for patients
without asthma (31).  In Taiwan, healthcare expenditure is

Fig. 3: The annual number of children aged # 12 years admitted more than
once with asthma at Holberton Hospital, St John’s, Antigua, 1992
to 2003.

Fig. 2: Annual number of admissions for asthma in children aged # 12
years admitted more than once, Holberton Hospital, St John’s,
Antigua, 1992 to 2003.
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accounted for by those admitted more than once was also
significantly lower after the programme [18.7 ± 2.7 vs 9.5 ±
4.8, p < 0.005)] (Fig. 2).  This represents a 46% decrease. The

number of children admitted more than once was also
significantly lower after the programme [7.8 ± 1.9 vs 4.7 ±
2.5, p < 0.05] (Fig. 3), representing a 40% decrease. 
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2.2 times higher for asthmatic patients than those without
asthma (32).  Urgent care and hospitalization costs account
for 25–33% of the healthcare cost of asthmatic patients
(32–34).  In Barbados, the annual drug costs of treating
asthma increased from $146 500 US in 1987 to $634 100 US
in 1996, with costs of inpatient asthma care estimated to be
$214 000 US in 1998 (5).  In 1999, the most recent year with
available data, the cost of asthma drugs for the MBS pro-
gramme in Antigua and Barbuda was $62 180 US for 5286
prescriptions.  The drugs were provided to every child with a
prescription, from a medical practitioner, presented to the
MBS pharmacist.  No record is kept concerning advice on
drug administration or follow-up.  A prescription renewal is
required every six months.  It is estimated that the indirect
cost of asthma (missed work, productivity) accounts for
32%–49% of the total cost and should be included in any
cost-benefit analysis (34, 35).  If Antigua and Barbuda is
similar to these other countries, asthma drug costs would be
about three times the direct asthma hospital costs (similar to
Barbados) and a little higher than estimated direct and
indirect asthma costs.  A formal cost-benefit analysis of the
MBS programme in Antigua and Barbuda would be useful
but has not been done.  For the 38% of patients who avoided
hospital admission, as well as probable improvement in
symptom control, the improvement in quality of life is
substantial but not measurable.

Any cost-benefit analysis of the MBS programme
should include a careful evaluation of the types of drugs and
the use of new drugs covered by such a programme.
Appropriate use of asthma medications, such as inhaled anti-
inflammatory medications, would appear to increase drug-re-
lated expenditures but decrease total healthcare expenditures
(36).  Use of medication should be evidence-based. For ex-
ample, inhaled corticosteroids appear to be more cost ef-
fective than fluticasone/salmeterol (37) or montelukast (38).
Patient and healthcare provider education in the appropriate
use of asthma medication could contribute to lower costs.
The use of asthma management guidelines by experienced
medical practitioners in the Emergency or Casualty
Department has been shown to decrease hospital admissions
and costs for asthma (39, 40).

The limitations of this study include a small population
size and isolated island location which might limit applica-
bility of the conclusions in other settings.  Six months of data
from the year 2000 were missing (8% of total) and a
multiplier based on data from the rest of the year was used to
provide an estimate of the annual total.  No attempt was made
to assess patient compliance with medical treatment pres-
cribed. The direct and indirect expenditures for asthma were
not measured.

In conclusion, the MBS programme in Antigua and
Barbuda which provided medications to children with asthma
at no out-of-pocket cost, resulted in a 38% decrease in pae-
diatric hospital admissions for asthma, including a 40% drop
in those with recurrent wheezing. Provided management

guidelines are followed and appropriate medications are
used, such programmes appear to have a favourable cost to
benefit ratio. Other developing countries, particularly those
in the Caribbean, should consider adoption of such a
programme in order to reduce their paediatric hospital
admissions.

ACKNOWLEDGEMENTS
The expertise of hospital and community nursing and
medical practitioners is acknowledged. The efforts of the
staff and pharmacists at the Medical Benefits Scheme are
appreciated. 

REFERENCES
1. Shipiro GG.  Childhood asthma: an update.  Paediatrics in Review 1992;

13: 403–12.
2. Beasley R, Ellwood P, Asher I.  International patterns of the prevalence

of paediatric asthma: the ISAAC programme.  Pediatr Clin N Am 2003;
50: 539–53.

3. Howitt ME, Roach TC, Naidu R.  Prevalence of childhood asthma and
allergy in Barbados – the Barbados National Asthma and Allergy Study
(Abstract).  Am J Respir Crit Care Med 1997; 157: A642.

4. Tam Tam HB, Deva Tata M, Ganganaidu K, Aiyaroo K.  Prevalence of
asthma related symptoms in school children in Port-of-Spain, Trinidad
(Abstract).  West Indian Med J 1998; 47 (Suppl 2): 47

5. Howitt ME.  Asthma in the Caribbean. Part I: Epidemiology and costs.
Post Grad Doctor Carib 2003; 19: 75–81.

6. Pearson RBS.  Asthma in Barbados.  Clin Allergy 1973; 3: 289–97.
7. Monteil MA.  Asthma in the English-speaking Caribbean.  West Indian

Med J 1998; 47: 125–8.
8. Gergen PJ, Weiss KB. Changing patterns of asthma hospitalizations

among children: 1979-1987. JAMA 1990; 264: 1988–92.
9. Gerstman BB, Bosco LA, Tomika DK. Trends in the prevalence of

asthma hospitalization in the 5- to 14-year-old Michigan Medicaid
population, 1980 to 1986. J Allergy Clin Immunol 1993; 91: 838–43.

10. Price J, Martin TC, Lovell-Roberts L, Adeyanju O. Increased
prevalence of hospital admissions for asthma in Antigua (Abstract).
West Indian Med J 1998; 47 (Suppl 2): 57.

11. Health Information Division, Ministry of Health of Antigua and
Barbuda.  Annual Statistical Digest, 1998 Edition.

12. Crain EF, Weiss KB, Bijur PE, Hersh M, Westbrook L, Stein REK.  An
estimate of the prevalence of asthma and wheezing among inner-city
children.  Paediatrics 1994; 94: 356–62.

13. Panico L, Bartley M, Marmot M, Nazroo JY, Sacker A, Kelly YJ.
Ethnic variation in childhood asthma and wheezing illnesses: findings
from the Millenium Cohort Study.  Int J Epidemiol 2007; 36: 1093–102.

14. Asher MI, Montefort S, Bjorksten B, Lai CK, Strachan DP, Weiland SK
et al.  Worldwide time trends in the prevalence of symptoms of asthma,
allergic rhinoconjunctivitis, and eczema in childhood: ISAAC Phases
One and Three repeat multicountry surveys.  Lancet 2006; 368: 733–43.

15. Pearce N, Ait-Khaled N, Beasley R, Mallol J, Keil U, Mitchell E et al.
Worldwide trends in the prevalence of asthma symptoms: phase III of
the International Study of Asthma and Allergies in Childhood (ISAAC).
Thorax 2007; 62: 758–66. 

16. Call RS, Smith TF, Morris E, Chapman MD, Platt-Mills TAE.  Risk
factors for asthma in inner city children.  J Pediatr 1992; 121: 862–6.

17. Sporick R, Holgate ST, Platt-Mills TAE, Cogswill JJ.  Exposure to
house-dust mite allergen (Der p I) and the development of asthma in
childhood – a prospective study. N Engl J Med 1990; 323: 502–7.

18. Rosenstrich DL, Eggleston P, Kattan M, Baker D, Slavin G, Gergen P et
al.  The role of cockroach allergy and exposure to cockroach allergen in
causing morbidity among inner-city children with asthma. N Engl J
Med 1997; 336: 1356–63.

19. Monteil MA, Juman S, Hassanally R, Williams KP, Pierre L, Rahaman
M et al.  Descriptive epidemiology of asthma in Trinidad, West Indies.
J Asthma 2000; 37: 677–84.

Paediatric Asthma



7

20. Depradine C, Naidu RP, Moseley HSL.  Weather as a predictor of the
frequency of asthmatic attacks in Barbados; a preliminary investigation
(Abstract). West Indian Med J 1995; 47(Suppl 2): 34–5.

21. Blades E, Naidu R, Mathison G.  The microbiologic analysis of Sahara
dust and its association with asthma in Barbados (Abstract).  West
Indian Med J 1998; 47(Suppl 2): 34–5.

22. Martin TC, Chayapathy J, Adeyanju O, Lovell-Roberts L.  Association
of ash fall from the Soufriere Hills, Montserrat volcano and increased
respiratory disease in Antigua, September–November 1997 (Abstract).
West Indian Med J 1999; 48 (Suppl 2): 45.

23. Kanter RK, Moran JR.  Recent trends in paediatric hospitalizations in
New York state.  J Pediatr 2006; 148: 637–41.

24. Goodman DC, Stukel TA, Chang C-h.  Trends in paediatric asthma
hospitalization rates: regional and socioeconomic differences.
Paediatrics 1998; 101: 208–13.

25. Todd J, Armon C, Griggs A, Poole S, Berman S.  Increased rates of
morbidity, mortality and charges for hospitalized children with public or
no health insurance as compared with children with private insurance in
Colorado and the United States.  Paediatrics 2006; 118: 577–85.

26. Akinbami LJ, Schoendorf KC. Trends in childhood asthma: prevalence,
health care utilization and mortality. Paediatrics 2002; 110: 315–22. 

27. McConnochie KM, Russo MJ, McBride JT, Szilagyi PG, Brooks A-M,
Roghmann KJ.  Socioeconomic variation in asthma hospitalization:
excess utilization or greater need? (Abstract) Paediatrics 1999; 103:
1274, e75.

28. Ouanes-Besbes L, Knani J, Neiri N, Dachraoui F, Nouira S, Abroug F.
Chronic outpatient management of asthmatics attending the emergency
department: a survey from a country with low income. Eur J Emerg
Med 2006; 13: 21–5.

29. Stevens D, Sharma K, Kesten S.  Insurance status and patient behavior
with asthma medications. J Asthma 2003; 40: 789–93.

30. Ireys HT, Anderson GF, Shaffer TJ, Neff JM.  Expenditures for care of
children with chronic illnesses enrolled in the Washington State

Medicaid Programme, fiscal year 1993. Paediatrics 1997; 100:
197–204.

31. Neffen H, Fritscher C, Scnacht FC, Levy G, Chiarella P, Soriano JB et
al.  Asthma control in Latin America: the Asthma Insights and Reality
in Latin America (AIRLA) survey. Rev Panam Salud Publica 2005; 17:
191–7.

32. Sun HL, Kao YH, Lu TH, Chou MC, Lue KH.  Health-care utilization
and costs in Taiwanese paediatric patients with asthma. Pediatr Int
2007; 49: 48–52.

33. Lozano P, Fishman P, VonKorff M, Hecht J.  Health care utilization and
cost among children with asthma who were enrolled in a health
maintenance organization. Paediatrics 1997; 99: 757–64.

34. Chew FT, Goh DY, Lee BW.  The economic cost of asthma in
Singapore. Aust N Z J Med 1999; 29: 228–33.

35. Mellis CM. Peat JK, Bauman AE, Woodcock AJ.  The cost of asthma in
New South Wales Med J Aust 1991; 155: 522–8.

36. Ozminkowski RJ, Wang S, Marder WD, Azzolini J, Schutt D.  Cost
implications for the use of inhaled anti-inflammatory medications in the
treatment of asthma.  Pharmacoeconomics 2000; 18: 253–64.

37. Friedman HS, Yawn BP.  Resource utilization in asthma: combined
fluticasone propionate/salbuterol compared with inhaled corticos-
teroids.  Curr Med Res Opin 2007; 23: 427–34.

38. Orsini L, Limpa-Amara S, Crown WH, Stanford RH, Kamal K.  Asthma
hospitalization risk and costs for patients treated with fluticasone
propionate vs montelukast. Ann Allergy Asthma Immunol 2004; 92:
523–9.

39. Cloutier MM, Wakefield DB, Sangeloty-Higgins, Delaronde S, Hall
CB.  Asthma guideline use by paediatricians in private practices and
asthma morbidity. Paediatrics 2006; 118: 1880–7.

40. Chamberlain JM, Patel KM, Pollack MM.  Association of emergency
department care factors with admission and discharge decisions for
paediatric patients. J Pediatr 2006; 149: 644–9. 

Martin et al


