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Blood Transfusion in the Caribbean: A Case Study of Trinidad and Tobago
KS Charles

ABSTRACT

The Caribbean islands form an archipelago connecting North and South America. They have 
all been colonised by European countries and share strong historical, social, economic and 
diplomatic links with North America. However, their blood transfusion services have evolved 
differently, using predominantly family/replacement rather than voluntary non-remunerated 
donors as has been the practice in England and the United States of America since 1926 and 
1970, respectively. This article uses the case of Trinidad and Tobago to examine the history and 
current state of blood transfusion services in the Caribbean and to present early results of an 
initiative for improving blood safety and adequacy in the region.
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La transfusión de sangre en el Caribe: Un estudio de caso de Trinidad y Tobago 
KS Charles

RESUMEN

Las islas del Caribe forman un archipiélago que conecta América del Norte y del Sur. Todas 
han sido colonizadas por países europeos y comparten fuertes vínculos históricos, sociales, 
económicos y diplomáticos con América del Norte. Sin embargo, los servicios de transfusión 
de sangre han evolucionado de manera diferente, usando predominantemente donantes famil-
iares o por reposición, en lugar de donantes voluntarios no remunerados como ha sido la 
práctica en Inglaterra y los Estados Unidos de América desde 1926 y 1970, respectivamente. 
Este artículo aborda el caso de Trinidad y Tobago para examinar la historia y el estado actual 
de los servicios de transfusión de sangre en el Caribe, así como para presentar los primeros 
resultados de una iniciativa para mejorar la seguridad y la adecuación de las transfusiones de 
sangre de la región. 
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Trinidad and Tobago is a twin island republic and the 
most southerly of the Caribbean islands, lying eight 
miles off  the coast of Venezuela, South America (Fig. 1). 
It is small (1980 square miles), with an adult literacy 
rate of 98% and a gross domestic product per capita of 
US$14 370.22 (1). This is largely due to its oil resources, 
and makes it the third richest country in the region of 
the Americas after the United States of America (USA) 
and Canada.

The population is estimated to be 1 245 773 per-
sons, with composition Indo-Trinidadian 37.3%, 
Afro-Trinidadian 36.3%, mixed race 24.2%, White, 
Chinese, Arab or Lebanese 1.8% and Amerindian 0.1%. 
The main religious groups are Catholics (26%), followed 
by Hindus (22%), Anglicans (7.8%), Baptists (7.2%), 
Pentecostals (6.8%), Muslims (5.8%) and Seventh Day 
Adventists [4%] (2). The capital city is Port of Spain 
and there is a Westminster-styled parliamentary system 
of government, with changes in political administration 
every fi ve years. The main tertiary education institu-
tion is The University of the West Indies (UWI), St 
Augustine, which shares a Faculty of Medical Sciences 
with other UWI campuses in The Bahamas, Barbados 
and Jamaica.

The two islands were a single British colony between 
1889 and 1962. This period spanned the inception of 
voluntary blood donation by Percy Lane Oliver and 

establishment of the world’s fi rst voluntary, municipal 
blood transfusion service in Britain (3). It also spanned 
World Wars 1 and 2 (WW1 and WW2) when local sol-
diers served alongside British, Canadian and American 
forces (4). During WW2, large-scale community blood 
donation programmes were developed to supply armies 
and at-risk civilians (5–7).

However, there was no community blood donation 
programme in Trinidad and Tobago after WW2. Scant 
individual donations evolved slowly into a fragmented, 
hospital-based national service, which, to today, relies 
almost exclusively on family/replacement (F/R) donors 
(8). Like most of the Caribbean islands, Trinidad and 
Tobago, designated TRT by the Pan American Health 
Organization (PAHO), has encountered serious chal-
lenges in complying with international standards for 
blood safety and adequacy.

There are 19 countries in the PAHO classifi cation 
of the Caribbean region. These include The Bahamas, 
Barbados, Jamaica and TRT whose blood systems rely 
on mostly F/R and the Netherlands Antilles (Aruba and 
Curacao) where the goal of total voluntary non-remu-
nerated donors (VNRD) has been attained. This review 
describes the evolution and current state of blood trans-
fusion services in TRT, the case being typical of the 
majority of Caribbean countries. It also presents the 
early results of a University-led initiative to achieve 

Fig. 1: Map of the Caribbean showing Trinidad and Tobago.
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total VNRD and blood transfusion reform in TRT and 
the Caribbean region.

eARLY HISTORY OF BLOOD TRANSFUSION 
IN TRINIDAD AND TOBAGO
There was one report of desperate transfusion of blood 
into a dying woman in 1880 (9), but organised blood 
transfusion fi rst occurred in TRT between 1939 and 
1945 during WW2. A very basic service at the Colonial 
Hospital, Port of Spain, utilized tile cross-matching 
technology. There was no donor pool or blood storage 
facility (10).

This war saw TRT occupy a position of strategic 
importance to Britain and her allies. As a result of a land 
lease agreement between Britain and the USA, there 
were over 223 American military bases, three military 
base hospitals and 100 000 foreign troops on the island 
in 1942. Trinidad and Tobago had the largest oil refi nery 
in the British empire at Pointe-à-Pierre, the busiest air-
strip in the world at Wallerfi eld and the largest natural 
harbour in the world (The Gulf of Paria) in which the 
convoys to the North Atlantic assembled.

This made her a potential target for attacks by air 
or sea. In fact, GermanU-boats infl icted severe damage 
on merchant ships taking oil and supplies from TRT 
to Britain and the allies in the North. Thousands of 
merchantmen were killed in the waters off  TRT and thou-
sands more washed ashore for treatment in Trinidad (4).

The next record of blood transfusion in TRT was in 
1951, six years after WW2, when 55 units were trans-
fused for the year in the entire country that then had 
a population of 300 000. After this, the Trinidad and 
Tobago Red Cross Society, a branch of the British Red 
Cross, participated in early voluntary mobile blood col-
lection from the community, which was well supported 
by large numbers of British, American and Canadian oil 
workers in the South of the island (11). These were sup-
plemented by blood collected at public hospitals from 
patients’ relatives and social contacts (Fig. 2).

In 1972, a group of local surgeons and business-
men, recognizing the need for more blood, launched 
the Friends of the Blood Bank Association (FBBA) to 
increase mobile blood donations and lobby for the estab-
lishment of a national blood bank (11). Faced with poor 
donation rates, they off ered voluntary blood donors the 
right to reclaim their blood for the family member or 
friend of their choice as an incentive to boost donations.

In 1986, during a period of severe economic hard-
ship for TRT, the National Blood Transfusion Service 
(NBTS) was established. The casualty department of the 

old Colonial Hospital, now the Port of Spain General 
Hospital, was refurbished using funds raised by the 
FBBA. It was converted to the headquarters of the 
NBTS, the headquarters of the FBBA, central laborato-
ries (CL) and a blood donation centre. Existing blood 
donation facilities and blood banks at public hospitals 
were made satellite centres of the NBTS, and the entire 
blood system was managed by the Ministry of Health 
(MOH). The FBBA remained a non-governmental 
organization, which received an annual government sub-
vention and was assigned responsibility for fundraising 
and voluntary blood donor recruitment. The guarantee 
of blood in return for voluntary donors was formalized.

Under these arrangements, shortages, inappropriate 
crossmatching, improper storage and wastage of blood 
were soon reported and the need for totally voluntary 
blood donation, transfusion guidelines and maximum 
surgical blood ordering schedules recognised (12). In 
1994, as part of health sector reform, Regional Health 
Authorities (RHAs) were established in TRT. Whereas 
determination of health policy and direction remained 
with the MOH, day-to-day management of health facili-
ties was devolved to RHAs. These facilities included 
hospitals, blood donation centres, adjoining blood banks 
and staff  (Table 1). The NBTS Director and some long-
standing CL staff  remained employees of the MOH.

TYPeS OF BLOOD DONATION IN TRINIDAD 
AND TOBAGO
The only offi  cial blood collection facilities in TRT are 
the six fi xed donation centres and a mobile unit (MU) 
operated by the FBBA. Patients at public or private 
health institutions needing blood component transfusion 

Fig. 2:  Blood donation at Port of Spain General Hospital in the 1960s. 
Courtesy Nurse Barbara Holder.
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must have the equivalent units donated on their behalf 
at a fixed centre. Family/replacement donors receive a 
donor chit in the name of the intended beneficiary, which 
is used to obtain a unit of component. This chit cannot be 
transferred to another beneficiary and expires six months 
after the donation is made.

Alternatively, MU donors are considered voluntary 
and receive a credit for each donation. Each credit could 
be used to obtain a donor chit for a patient of the donor’s 
choice and has no expiry period. Voluntary donors could 
also donate at CL for the same benefits. Similarly-
modelled voluntary programmes were subsequently 
started at other RHA collection centres independently of 
the FBBA. Generally, about 90% of TRT’s annual blood 
donations are from F/R and 10% from voluntary donors. 
The blood service is publicly funded. There is no cost 
recovery system as neither patients nor requesting insti-
tutions pay for blood components.

HOSPITAL-RELATED TRANSFUSION ACTIV-
ITIES
Requests for blood components are made by clinicians 
on hospital wards. Patients and/or relatives are informed 
of the requirement for F/R by medical or nursing staff. 
Relatives and social contacts of the patient attend the 
nearest donation centre and receive a chit as proof of 
successful donation. Chits are returned to the clinician 
who attaches them to the blood component request form 
to obtain components from the blood bench. Compatible 
units, if available, are supplied on a ‘one chit, one unit’ 
basis, irrespective of the blood groups of donor and ben-
eficiary. In cases of emergency, components are supplied 
and F/R sought later.

EARLY PAHO/WORLD HEALTH ORGANIZA-
TION BLOOD SAFETY RESOLUTIONS AND 
BLOOD TRANSFUSION LAW IN Trinidad 
and Tobago (1978–2002)
Although the current methods of donating blood in 
TRT were never written into national policy or law, 

they survived the passage of serial PAHO/World Health 
Organization (WHO) blood safety resolutions over the 
decades. Even before the establishment of TRT’s NBTS, 
it was recommended that national transfusion services 
be based exclusively on voluntary donors for the safety 
of donors and recipients (13). Sometime later, the global 
HIV threat and recognition that the Caribbean had the 
second highest prevalence of the virus after Sub-Saharan 
Africa caused PAHO to adopt a new resolution to secure 
blood safety and adequacy (14). This resolution urged 
members to develop centrally organised national blood 
programmes that were based on VNRD as one indicator 
of human development. Termination of the requirement 
to replace blood was an essential factor for achieving 
this. Ministers of Health in return asked PAHO to moni-
tor their progress in this regard.

In response, PAHO created a standardized form to 
collect information from countries on an annual basis. 
Instructions to complete the form defined a VNRD as 
one who gives blood ‘voluntarily without pressure of 
any  type from any individual – members of the health 
care team, or patients’ relatives or friends and who does 
not receive any kind of payment, be it in money or in 
kind’, a F/R donor as one who donates ‘in response 
to specific requests by health care workers or rela-
tives’ and a remunerated donor as one who ‘receives 
payment in cash or kind’ for giving blood (15). An indi-
vidual who is guaranteed blood in return for his or her 
donation is considered a remunerated donor, and this 
practice is discouraged by PAHO (Dr J Cruz, personal 
communication).

When strategic and programmatic orientations of 
PAHO for 1999–2002 were declared, only Aruba and 
Curacao in the Caribbean reported 100% VNRD. Annual 
reports showed collection rates in Caribbean countries 
to be around 14 units of blood per 1000 inhabitants, 
well below the 50 recommended internationally, with 
the majority coming from F/R. This resulted in a higher 
risk of transmitting infections by transfusion as well as 
a higher percentage of discarded blood units (16). For 

Table 1:  Blood donation centres and Regional Health Authorities in Trinidad and Tobago

Donation centre Regional Health Authority

Central laboratories (CL) North West Regional Health Authority (NWRHA)

Eric Williams Medical Sciences Complex (EWMSC) North Central Regional Health Authority (NCRHA)

Sangre Grande County Hospital (SGCH) Eastern Regional Health Authority (ERHA)

San Fernando General Hospital (SFGH) South West Regional Health Authority (SWRHA)

Area Hospital Point Fortin (AHPF)

Scarborough Regional Hospital (SRH) Tobago Regional Health Authority (TRHA)
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example, TRT annual donations in 2002 were 13 per 
1000 inhabitants, 81% from F/R and 18% from volun-
tary donors. The prevalence (%) of infectious markers 
among donors was 0.39, 0.6, 0.39, 2.57 and 1.18 for HIV, 
hepatitis B surface antigen (HBsAg), hepatitis C virus 
(HCV), syphilis and human T-cell lymphotropic virus 
I and II (HTLV I and II), respectively. This contrasted 
with  the situation in Curacao where blood donations 
were 45 per 1000 inhabitants and 100% VNRD with 
zero prevalence for all infectious markers in donors (15).

PAHO’S STRATEGIC REGIONAL PLAN  
2006–2010 AND NATIONAL BLOOD POLICY
When little progress was made in increasing total dona-
tions or percentage VNRD, PAHO passed a further 
resolution for blood safety and adequacy (15). This reso-
lution identified critical issues and lessons learned and in 
trying to achieve the goals of the plan for 1999–2002:

• The difference in HIV reactive donors in countries
with at least 98% VNRD was 2 per 100 000 donors,
compared with 350 per 100 000 in countries with
paid donors and 340 per 100 000 in countries with
replacement donors.

• Inadequate VNRD caused failure to establish a per-
manent blood stock and chronic shortage.

• Hospital-based systems concentrated on replac-
ing the limited number of units made available by
the relatives, friends and acquaintances of patients
rather than promoting VNRD. As a consequence,
the general population preferred to save their
blood for a family member or friend and not give
altruistically. This in turn provided the basis for
hospital-based blood banks’ unwillingness to share
their blood with other centres.

The main objectives of the new regional plan for 2006–
2010 were collection of at least 50% of blood from 
VNRD, revision of legal and regulatory frameworks for 
blood donation, quality assurance and appropriate use of 
blood components.

CHALLENGES IN IMPLEMENTING THE 
REGIONAL PLAN FOR 2006–2010 IN Trinidad 
and Tobago
Obtaining blood primarily from F/R with a parallel 
system for remunerated (considered voluntary) blood 
donation continued to negatively impact management 
of the blood system in TRT. Blood donation in all soci-
odemographic groups, mostly F/R, remained poor due 

to lack of information and poor access to donation 
(8). Chronic blood shortage continued as annual dona-
tions plateaued as is typical of blood systems based on 
replacement donation (17). Medical services at public 
and private institutions expanded as the economy 
improved, training of local specialists increased and the 
population grew.

To increase the likelihood of obtaining blood in 
an emergency and to increase the blood supply, F/R 
recruitment was intensified in excess of anticipated 
need for surgeries (18) and routine deliveries. In fact, 
this approach had the unintended effects of attracting 
unsuitable donors, encouraging professional donors, 
increasing donor deferrals (19) and ensuring high initial 
seroreactivity among donors (20).

In addition, because collection centres depended on 
the availability of personnel from adjoining hospitals, 
staff shortages were frequent. This caused prolonged 
waiting times, complaints from donors and negative 
media publicity which augured against VNRD. Table 2 
demonstrates that similar problems were a feature of the 
blood donation systems in The Bahamas, Barbados and 
Jamaica but not Curacao.

Table 2: � Annual blood bank data for The Bahamas, Barbados, Jamaica, 
Trinidad and Tobago and Curacao

A. Annual blood bank data for 2006 (20)

Country Annual donations 
per 10 000

VNRD 
(%)

Total TTI* 
(%)

Deferral 
(%)

The Bahamas 132.2 16 2.25 6.0

Barbados 107.9 10 1.23 17.0

Curacao 440.0 100 0.00 0.6

Jamaica 84.6 9 4.36 17.9

TRT 150.8 8 3.36 38.1

B. Annual blood bank data for 2009 (20)

Country Annual donations 
per 10 000

VNRD 
(%)

Total TTI* 
(%)

Deferral 
(%)

The Bahamas 182.4 19 2.07 **

Barbados 164.7 ** 1.19 **

Curacao 435.2 100 0.00 0.52

Jamaica 91.2 15 5.13 **

TRT 171.3 13 3.09 44.5

* Transfusion-transmissible infections
** Not reported

NATIONAL BLOOD TRANSFUSION POLICY 
IN Trinidad and Tobago
Being aware of these shortcomings, the MOH took 
steps to reorganize the blood system. It established 
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national policy and technical guidelines for blood trans-
fusion (21). This policy envisaged a National Blood 
Transfusion  Programme administered by a National 
Blood Authority which had representation from the 
MOH, all RHAs, the FBBA, PAHO, the community and 
private health institutions. The goals were to recruit and 
train dedicated staff, upgrade infrastructure at donation 
centres, laboratories and blood banks, facilitate transfer 
of blood components between blood banks, educate the 
public through World Blood Donor Day events (22) and 
move to total VNRD. Drafting of specific blood bank 
legislation was commenced.

While this was ongoing, PAHO recognised that 
aiming for 50% VNRD was causing ethical, policy 
and operational challenges and issued a new resolution 
which recommended 100% VNRD with termination of 
replacement and paid blood donation by the end of 2010 
(23). The resolution also recommended establishment 
of  a social network of volunteers to help educate the 
community to promote VNRD.

However, an acute fall in donations at all centres 
and the MU followed termination of replacement and 
remunerated blood donation in TRT. The consequences 
of acute or chronic blood shortage were widely reported 
in the media. Following an outcry by the public, sur-
geons and voluntary donors, chits and credits were 
reintroduced after four months, and implementation of 
the national blood policy was discontinued. There was a 
marked fall in the annual donation rate for TRT in 2011 
(24) and a subsequent return to the plateau of 20 000 
units and the attendant shortcomings of F/R (25).

THE UNIVERSITY OF THE WEST INDIES 
BLOOD DONOR FOUNDATION
Following the publicity surrounding the discontinuation 
of chits and credits, The University of the West Indies 
Blood Donor Foundation (UWIBDF) was formed in the 

Faculty of Medical Sciences (FMS) at the St Augustine 
campus. Its mission is to promote voluntary altruis-
tic blood donation and appropriate blood use through 
research, education and example.

Since its inception, blood donation has been intro-
duced in the medical curriculum at FMS in St Augustine. 
Sensitization activities are undertaken among medi-
cal students who have also participated in Knowledge, 
Attitude and Practices surveys surrounding blood dona-
tion in the community (Table 3).

The UWIBDF has organised a successful VNRD 
programme in collaboration with the North Central 
Regional  Health Authority at the Eric Williams 
Medical Sciences Complex blood donation centre. 
Communication is by social media, emails, WhatsApp 
and text messages. Donations are made by appoint-
ment. Specifically trained nurse phlebotomists are used 
for donor events that are held every three months. No 
chits or credits are given to donors, and all blood col-
lected is donated to the national blood service for use by 
any patient in need. Donations have more than tripled in 
the first year (Fig. 3). Donor deferral rate and initially 
seroreactive units in this programme have been 9% and 
0.06% compared with 44.5% and 3.04%, respectively, 
for the country in 2009.
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Fig. 3:  First four UWIBDF blood donor events, 2015–16.

Table 3:  Studies on the knowledge, attitude and practices of blood donation in Trinidad and Tobago

Study Design Main findings Conclusion

Attitudes to blood donation in 
TRT: a 10-year follow-up study 
(26) 

Non-random, cross-  
sectional survey.  
816 adult respondents

Improvements in knowledge and attitudes but % 
donors and % F/R unchanged (21% vs 18.8%, 
p = 0.337 and 86.9% vs 86.0%, p = 0.851)

Revision of donation system needed to 
allow positive attitudes to translate into 
positive donation behaviour

Attitudes to receiving blood in 
TRT (27) 

Cross-sectional,  
quota sampling.  
500 adult clinic attendees

Significant knowledge gaps about blood transfu-
sion identified. 84% would accept transfusion but 
69% concerned about acquiring infection, mostly 
from hospital-related activities

Public education about entire blood 
transfusion process needed

Local public knowledge of 
blood transfusion systems 
(BDS) in TRT, USA and UK 
(28) 

Quota sampling.  
500 participants.  
Self-administered 
questionnaire

53.6% and 83.2% poor knowledge of BDS in TRT 
and UK/USA respectively. 44% believe TRT BDS 
totally voluntary. 35.6% non-donors likely to 
donate if TRT system more like UK/USA

Knowledge surrounding different 
types of blood donation is lacking. 
Understanding efficient systems in UK/
USA may encourage VNRD in TRT
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DISCUSSION
Historically, the development of blood transfusion 
in TRT  did not keep pace with the first acceptance of 
the procedure as life-saving in WW1, the initiation of 
voluntary blood donation in the interwar period or the 
establishment of community voluntary blood donor 
programmes in developed countries during WW2. 
In contrast to the United Kingdom where the volun-
tary NBTS was established before its National Health 
Service with which it has worked closely, TRT’s NBTS 
was established and appended to a public health system 
using F/R for decades. Over time, the NBTS has been 
outpaced by the demands of expanding clinical services 
while its output has been limited by the unpredictability 
of F/R.

Percy Lane Oliver’s principle of voluntarism was 
adopted by Van Dijk to establish the Dutch Blood 
Transfusion Service in 1930 (29), then by Dutch nuns 
to establish the Curacao Red Cross Blood Bank in 1938 
(Professor Ashley Duits, personal communication). 
As in the other previous Dutch colonies of Aruba and 
Suriname, this voluntary model has persisted to today. 
Like TRT, the other UWI campus territories of The 
Bahamas, Barbados and Jamaica were British colonies 
in which blood transfusion evolved differently. Despite 
technical support and publication of standards for 
Caribbean blood banks by international organizations 
(30), major challenges to blood safety and sufficiency in 
the Caribbean region continue to exist (31). Differences 
between colonial powers in organising transfusion 
services in their colonies have also been described in 
Sub-Saharan Africa (32).

The F/R-based system requires significantly less 
organisation and public education than one based 
on VNRD. It transfers a major responsibility of the 
healthcare system to patients and relatives (33). Once 
entrenched, an F/R system seems to be perpetuated by 
the same condition that created it – unfamiliarity of 
major stakeholders with the concept of VNRD. The TRT 
experience of 2011 had previously occurred in Jamaica 
when an attempt was made to discontinue F/R in that 
country (34).

Surveys on the knowledge, attitude and practices of 
blood donation in TRT have revealed several themes 
in common with similar surveys in other developing 
countries – misinformation about blood donation, fear, 
willingness to donate for family and friends and failure 
to transfer positive attitudes into actual blood donation 
(35). Information from these and future studies will 

be used to provide material and inform strategies for a 
national voluntary blood donation campaign.

The way forward
The current UWIBDF voluntary blood donation pro-
gramme is generating a new pool of young VNRD at 
a minimal additional cost to the health system. The 
UWIBDF intends to collaborate with the MOH, RHAs 
and PAHO to extend this programme to all six fixed 
donation centres and to the community. Using the medi-
cal student base, chapters of UWIBDF will be started 
on the other UWI campus territories. Dissemination of 
research, information and voluntary blood donor activi-
ties will occur throughout the Caribbean communities.

However, a change in the requirements of the health 
system is necessary to facilitate VNRD as the popula-
tion becomes more informed. The decision to move to 
VNRD must be backed by strong political will, clearly 
understood and articulated to all major stakehold-
ers, including the media, and publicly endorsed by 
respected international organizations such as PAHO, the 
International Federation of Red Cross and Red Crescent 
Societies and the American Association of Blood Banks. 
A pool of VNRD, generated from new donors and exist-
ing F/R, will prevent an acute fall in donations while 
transitioning (36, 37).

CONCLUSION
Blood transfusion services in TRT are a close reflection 
of those in the majority of Caribbean countries where the 
common problem is a reliance on F/R. It is this author’s 
opinion that entrenched replacement donation systems 
are the biggest impediment to achieving blood safety 
and adequacy in the region because they compromise 
every step in the quality process. Introducing the con-
cept of VNRD to a group of young medical students has 
generated donation behaviour and initial results hitherto 
associated almost exclusively with developed societies. 
The future challenge is to gain acceptance of this model 
by the general population, health professionals, govern-
ments and politicians to influence change in blood bank 
legislation and regulation.

What is known about the topic?

• Blood transfusion services in the Caribbean region
are primarily based on replacement (F/R) blood
donation.

• This poses a serious threat to blood safety and
adequacy.
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What is new?

• The historical basis of replacement blood donation
in the Caribbean is examined.

• A new approach to achieving blood safety and ade-
quacy in TRT is reported.

What are the future key questions for future work on 
the topic?

• Is the new approach sustainable?
• Does it gain acceptance throughout the Caribbean?
• What is its impact on blood safety and adequacy

over the next five years?

ACKNOWLEDGeMENTS
Dr Kenneth S Charles has written this review in its 
entirety. Where he has supervised research, all research-
ers are acknowledged. The author has no financial or 
conflicting interests.

REFERENCES
1. Trading Economics. Trinidad and Tobago GDP per capita. Accessed

March 31, 2016. Available from: www.tradingeconomics.com/
trinidad-and-tobago/gdp-per-capita.

2. Central Statistical Office of Trinidad and Tobago. Ministry of Planning
and Sustainable Development, Population and Housing Census 
Demographic Report, 2011. Accessed May 20, 2016. Available from: 
www.cso.gov.tt. 

3. Bird GWG. Percy Lane Oliver, OBE (1878–1944): founder of the first
voluntary blood-donor panel. Transfus Med 1992; 2: 159–60.

4. Metzgen H, Graham J. Caribbean wars untold. A salute to the British 
West Indies. Kingston: University of the West Indies Press; 2007.

5. Vaughan JM. The Medical Research Council blood transfusion outfit 
– as provided for the sectors and depots in London and the Home 
Counties. BMJ 1939; 2: 1084–5.

6. Kendrick DB. Blood program in World War II. Washington, District
of Columbia: Office of the Surgeon General, Department of the Army;
1964: 112.

7. Kapp RW. Charles H Best, the Canadian Red Cross Society, and 
Canada’s first national blood donation program. Canadian Bulletin of 
Medical History 1995; 12: 27–46.

8. Sampath S, Ramsaran V, Parasram S, Mohammed S, Latchman S, 
Khunja R et al. Attitudes towards blood donation in Trinidad and
Tobago. Transfus Med 2007; 17: 83–7.

9. De Verteuil A. Nineteenth century Trinidad. In: Surgery in Trinidad. Port
of Spain: The Litho Press; 1996: 15, 18.

10. Chan LF. Memoirs of the Port of Spain General Hospital (‘That hospi-
tal’). Caribb Med J 1974; 35: 7–34.

11. Messiah VH. A national blood transfusion service in Trinidad and 
Tobago. Caribb Med J 1978; 39: 35–8.

12. Monteil M, Naraynsingh V. Blood utilization for elective general sur-
gery at the Port of Spain General Hospital. West Indian Med J 1986; 35:
293–4.

13. World Health Assembly. Utilization and supply of human blood and 
blood products. Twenty-eighth World Health Assembly, Resolution 
28.72. WHO, Geneva, May 13–30, 1975.

14. Pan American Health Organization (PAHO) and World Health
Organization. 41st Directing Council. 51st Session of the Regional 
Committee. Resolution CD41.R15. Strengthening blood banks in the 
region of the Americas. PAHO, Washington, District of Columbia,
September 27–October 1, 1999.

15.	 Pan American Health Organization (PAHO). Transfusion medicine in
the Caribbean and Latin American countries, 2000–2003. Washington,
District of Columbia: PAHO; 2005.

16.	 Periago MR. Promoting quality blood services in the region of the 
Americas. Pan American Journal of Public Health 2003; 13: 73–4.

17.	 Allain JP. Volunteer safer than replacement donor blood: a myth revealed
by evidence. ISBT Sciences Series 2010; 5: 169–75.

18.	 Harrison OJ, Rahaman NC. An observational study of intraopera-
tive transfusion management in a cardiac surgical unit in Trinidad and
Tobago. West Indian Med J 2012; 61: 587–91.

19.	 Charles KS, Hughes P, Gadd R, Bodkyn CJ, Rodriguez M. Evaluation of 
blood donor deferral causes in the Trinidad and Tobago National Blood
Transfusion Service. Transfus Med 2010; 20: 11–4.

20.	 Pan American Health Organization, World Health Organization. Supply
of blood for transfusion in the Caribbean and Latin American countries
2006, 2007, 2008 and 2009. Progress since 2005 of the Regional Plan of 
Action for Transfusion Safety. Washington, DC: PAHO; 2010.

21.	 Ministry of Health. National blood transfusion policy and technical 
guidelines. Ministry of Health; 2007.

22.	 World Health Assembly. Blood safety: proposal to establish World 
Blood Donor Day. Fifty-eighth World Health Assembly, Resolution 
58.13. WHO, Geneva, May 23, 2005.

23.	 Pan American Health Organization (PAHO). 48th Directing Council.
Improving blood availability and transfusion safety in the Americas.
CD 48/11. PAHO, Washington, District of Columbia, September 29–
October 3, 2008.

24. Pan American Health Organization (PAHO) and World Health
Organization. Supply of blood for transfusion in Latin American and
Caribbean countries 2010 and 2011. Washington, District of Columbia: 
PAHO; 2013.

25. Pan American Health Organization (PAHO) and World Health
Organization. Supply of blood for transfusion in Latin American and
Caribbean countries 2012 and 2013. Washington, District of Columbia: 
PAHO; 2015.

26. Chisholm K, Gabourel K, Philip K, Ramdath S, Abdul-Hakeem H,
Charles K. Attitudes toward blood donation: a 10-year follow-up study
of residents of Trinidad and Tobago. West Indian Med J 2014; 63
(Suppl 2): 26.

27. Metivier K, Sammy K, Labban S, Rudder M, Singh S, Reginald A et al.
Attitudes toward receiving blood transfusions among clinic attendees in 
Trinidad. West Indian Med J 2014; 63 (Suppl 2): 26.

28. Ali R, Trigg D, Ramadhar L, Balgobin S, Rakhar V, Maharaj S et al.
Local public knowledge of blood donation systems in Trinidad and
Tobago and in other places. West Indian Med J 2015; 64 (Suppl 2): 16.

29.	 Sanquin – science put into practice. Available from http://ihn-org.com/
wp-content/uploads/2011/02/Sanquin-History.pdf.

30.	 Pan American Health Organization (PAHO). Caribbean regional stand-
ards for blood banks and transfusion services (2nd ed). Washington,
District of Columbia: PAHO; 2012.

31.	 Duits AJ. Challenges for developing sustainable blood transfusion ser-
vices in the Caribbean. Vox Sanguinis 2013; 8: 217–20.

32.	 Schneider WH. History of blood transfusion in Sub-Saharan Africa.
Transfus Med Reviews 2013; 27: 21–8.

33.	 Tagny CT. The current need for family and replacement donation in
Sub-Saharan Africa should not hide the difficulties of its management.
Transfus Med 2012; 22: 298–9.

34.	 Jamaica Information Service. Blood bank to discontinue replacement
donor system. January 11, 2007. Accessed July 5, 2016. Available from: 
http://jis.gov.jm/blood-bank-to-discontinue-replacement-donor-
system-2.

35.	 Lownik E, Riley E, Konstenius T, Riley W, McCullough J. Knowledge, 
attitudes and practices surveys of blood donation in developing coun-
tries. Vox Sanguinis 2012; 103: 64–74.

36.	 Owusu-Ofori S, Asenso-Mensah K, Boateng P, Sarkodie F, Allain JP. 
Fostering repeat donations in Ghana. Biologicals 2010; 38: 47–52.

37.	 Berrios R, Gonzalez A, Cruz JR. Achieving self-sufficiency of red blood 
cells based on universal voluntary blood donation in Latin America. The 
case of Nicaragua. Transfus Apher Sci 2013; 49: 387–96.




