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1. Executive Summary 

In August 1986, USAID/Santo Domingo signed a threeyear, US 
$1.5 million cooperative agreement with the University of South 
Carolina (USC) to implement Vector Control Project No. 517-0235 
in the Dominican Republic @R) to research and test a limited 
number of ecologically sound, low cost, effective interventions to 
control malaria and dengue. USC entered into subagreements with 
two local institutions: the Universidad Cat6Eca Madre y Maestra 
(UCMM) and the Servicio Naciond para la Emadicaci6n de Ea 
Malaria (SNEM). WSC provided technical assistance (TA) and 
training to UCMM and SNEM. In turnS UCMM conducted opera- 
tional research and SNEM used data from IJCMM's research to 
field-test vector control measures. The agreement was authokued 
August 22, 1986; the date of obligation was September 16, 1986. 
Tne original Project Assistance Completion Date (PACD) wac to be 
September 11, $89, but was extended to May 30, 1990. 

This evaluation was based on 1) documents provided by USAID/ 
Santo Domingo, SNEM and UCMM; 2) interviews with project 
participants; and 3) site visits. 

The project had thee basic components: 1) the collection and 
accumulation of baseline data on vectors of malaria vectors (four 
ampheline species, principally An. albimcnw) and dengue vectors 
(Ae. aegypti); 2) research in control techniques. develcped from 
baseline studies, and 3) field-testing of control methodologies 
resulting from the research. The work was to be conducted in four 
phases: phase 1 - start-up, months Q-3; phase 2 - baseline data 
collection, months 4-9; phase 3 - operational research, months 10- 
30; and phase 4, field-testing for interventions, months 16-36). By 
the midterm evaluation (August 1988), it was evident that the phase 
structure was unrealistic and modifications were made to improve 
it. 

The original A.I.D. budget of $1.5 million was amended in 
November 1989 to accommodate the USC request the original and 
extended amounts, for extension. The funds were 95 percent ex- 
pended as foUows: TA, $631,000 to $725,373; training, $93,000 to 
$94,530; commodities, $270,000 to $281,432; support, $30,000 to 



$3,805; USC overhead, $349,000 to $342,727; contingencies, 
$77,530 to $2,133. The entire counterpart contribution of 500,000 
pesos ($146,400) was spent on constructing, equipping and staffing 
a vector contr01 laboratory at UCMM, in Santiago. 

The following major outputs were planned and accomplished 
during the life-of-the-project (LOP): 1) in-count -- short courses - 
12 planned, 14 given; 2) training of people -- i,, planned, 302 
trained; 3) master's degree training in vector control -- three 
planned, one completed; 4) short-term participant training for 
senior staff - seven planned, 16 completed; 5) establishment of one 
laboratory and two insectaries planned - three labs and two insec- 
taries were constructed. 

These high completion rates (100 percent or greater), except the 
master's degree training (33 percent), enabkd the project to reach 
most end-of-project (Em) objectives: 1) completion of a fimction- 
ing UCMM laboratoq; 2) a UCMM faculty competence in vector 
contml research; 3) UCMM capability in providing vector control 
training; 4) a SNEM capacity to apply new vector control tech- 
niques; 5) a SNEM ability to apply operatid research protocols; 
6) a firm link between UCMM md SNEM. The seventh 
EElP objective of a follow-on national project was not r e d i d ,  but 
UCMM was pursuing financing for this purpose at EOP. 

Enough baseline data were collected and field research done 
under the project to test two internlentions in malaria control: 1) 
truck-mounted spraying (ULV and thermal fogging) and B. t. i. 
lamicidal applications. Six intewenticns were tested for dengue: 1) 
truck-mounted UtV spraying; 2) indoor residual spraying of cur- 
tains; 3) area aerial spraying with ULV malathion; 4) use of 1arvi- 
vorous fish in household water-storage tank4; 5) thermal fogging 
and 6) a community participation project. 

Sustainable benefits include the laboratory and insectary build- 
ings; a computer capability at UCMM and SNEM (~kough SES- 
PAS); a cadre of trained people at several levels to respond to 
broad vector control problems; and a variety of guidelines and 
recommendations for routine and emergency control of malaria and 
dengue in the DR. The project brought the expected level of institu- 
tionalization and some commodities (microscopes, lab 



equipment, computers, vehicles, insecticide application equipment, 
etc.) will remain useful. 

Constraints plagued the project from its inception, including a 
project-threatening lack of collaboration between SNEM and 
UCMM at midterm; a difficult fiscal and personnel environment at 
S m M ;  the poor state of repair and maintenance of SNEM-owned 
commodities; UCMM faculty with s h e d  duties; a slow release of 
P.L. 480 funds; a d  bng kg-times between purchasing and receiv- 
ing equipment. However, such constraints were, in part, a major 
justification for the implementation of the project, and they were 
largely overcome during the LOP. 

'FAe recommendations summarized below are discussed in more 
detail in section 8 of this report: 

o The three major project objectives not realize at EOP should 
be completed to the extent possible (stratification, which was 
recommended by the extension assessment team; a follow-on 
national project; and completion of a master's program). 

o The use of temephos (Abate) for the control of Aedes larvae 
in Santo Domingo and other large urban areas should be 
limited to thwart further development of resistance to the 
compound, which would be sorely needed In emergencies 
(concerns expressed by project coordinator in the WSC final 
report). 

o SNEM and UCMM should not consider USAID the ody 
source of outside assistance. 

o USAIDfSanto Domingo should consider including vector 
control in larger projects that might have vector-borne dis- 
ease implications. 

o USAID/Santo Domingo should help maintain project gains. 



2. Scope of Work and Supporting Documents 

Work scope 

To conduct a f ind evaluation of the USAIDISsnto Domingo 
Vector Control Project (517-0235) and prepare the Project Assis- 
tance Completion Weport (FACR) for the mission. 

To determine whether the Vector Control Project (VCP) was 
implemented and conducted in accordance with the project plan 
(P?], and the extent to which inputs, outputs and EOPs met project- 
ed targets. 

The evaluation is based on a detailed review and analysis of 
documents produced by participating institutions (A.I.D., GODW- 
SNEM, USC and U o ;  discussions with project participants 
from the respective institutions; and site visits. 

Supporting documents 

The basic documents used for this evaluation are listed below. 

Vector Control Project Paper, Dominican Republic (Project No. 
517-0235) 36 pp 11 annexes (USAD, August 1986). 

Midterm Evaluation Report, Vector Control Project, 30 pp, 
(MSCI, August 1988). 

Assessment of Vector Control Project, 27 pp. (LACfW, VBC, 
May 1989). 

A M U ~  Reports, Vector Control Project: September 11, 1986 - 
September 30, 1987; October 1, 1987 - September 30, 1988 
WC). 

Find Report, Vector Control Project, October 1, 1989, through 
May 31, 1990, 18 pp., 14 app. (USC). 



All project-related documents in the Mission files were made 
available and were reviewed to see if they were applicable. Docu- 
men.;, used for this evaluation are referenced in Annex C. 
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3. Description af Project 

In September 1986, USAID/Santo Domingo signed a three-year, 
US $1.5 million cooperative agreement with the U~versity of 
South Carolina (USC) to conduct a vector control project in the 
Domimican Republic. Schdu1ed to end in 1989, the project was 
extended to May 30, 1990. 

Project purpose 

To establish an institutional capacity in the DR to re- 
search and test a few ecologically sound, law-cost, effective 
interventions to control malaria and dengue. 

lmplsmenting institutions 

To con&~ct the project, USC entered into subagreements 
with two local institutions - the Universidad Catdfica 
Madre y Maestca (UCMM) and the Servicio Nacional para 
la Erradi~ci6n de la Malaria (SNEM). UCMM was to 
conduct operational research to identify applicable vector 
control methods and SNEM was to field-test alternative 
techniques. WSC, with A.I.D. guidance and suppoa, was to 
provide technical assistance and training to UCMM snd 
SNEM. 

Project components 

The b e e  basic components were 1) the collection of 
baseline data on both malaria dengue and their vectors; 2) 
research in conk01 techniques indicated by baseline studies 
3) piiot field tests of selected alternative control methodolo- 
gies by SNEM (with USCt'UCMM guidance) to determine 
their feasibility on a larger scale in the DR. 



Project phases 

Thc project paper (IT) called for the work to be done in 
four phases (project start-up, months 0-3; baseline data 
collection, months 4-9; operational research, months 10-30; 
B"d field testing of interventions, months 16-36). The phase 
structure proved unrealistic, however, and the structure was 
modified to a more realistic plan during the project. 

Project inputs 

Project financing called for technical assistance, 
$631,000 (A.I.D.); training, $197,000 (A.I.D., $93,000, 
DR, $104,000); commodities, $285,000 (A.I.D., $270,000, 
DR, $15,000); support costs - $351,000 (A.I.D. - $30,000, 
DR, $321,000); construction/land, $60,000 @R); evalua- 
tion, $50,000 (A.I.D.); WSC overhead, $349,000 (A.1-D.); 
contingencies, $72,000 (A.1.D .) . 

Project objectives 

1. Provide in-country vector control training courses. 

2. Provide in-country training. 

3. Provide master's degree training in vector control 
(three people). 

4. Provide short-term participant training in vector 
control. 

5. Field-test three dengue inte~entions through vector 
control. 

6 .  Field-test three malaria interventions through vector 
control. 
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7. Set up laboratories (vector research). 

8. Build insectaries (vector rearing facilities). 

Expected EQP status 

1. The UCMM medical entomology laboratory will be 
able to perform basic operations research in vector 
control for malaria and dengue. 

2. The UCMM faculty will be able to design, imple- 
ment and evaluate at least three different interven- 
tions. 

3. UCMM will be able to provide training sessions or 
seminars on vector corntr~I probPems for pet-onriel 
in private agriculture md tuurism. 

4. SNEM staf f  will have t!e capacity to apply new 
\rector control techniques that pr~ved successhl 
during the Ecld trails. 

5.  SNEM will be able to apply operatsons research 
protocols. 

6.  A permanent national ].ink will have been estab- 
lished between UCMM and SNEM for conducting 
vector control reseach. 

7. Recommendations for a follow-on national program 
will have been developed. 



4. Previous Evaluations 

A midterm external evaluation was conducted in August 1988 by 
two consultants fiom Medical Service Corporation International 
(MSCI). The evaluations assessed 1) progress in technical areas 
(such as facilities developme~t, baseline data collection, field and 
laboratory research, field-testing of interve.itioas and training) and 
2) institutional functions and support related to the project. The 
major recommendation requiring A.I.D. action was to enhance 
institutional cooperaticn between USCNCMM and SNE1d- 
USAID/Santo Domingo responded by promoting an operatianal- 
level committee with representatives from SNEM, USC, UCMM 
and USAID meeting monthly and by encouraging SNEM to appoint 
a staff member to work closely with a UCMM counterpart on the 
project. 

An extended assessment was made in May 1989 by Patricia 
Moser (LAC.!W) and Arkdrew Arata 9BC) in response t~ a request 
,Torn the project's grantee, USC, to apprve a no-cost, one-year 
extension to the PACD, scheduled for September 11, 1989. The 
assessment weighed achievable outputs within the original PACD 
against those that could be e-td witti an extension. After a 
thorough evaluation, the team recommended a six-month extension 
until March 11, 1990, subject to an acceptable institutionalization 
plan being submitted to A.I.D. by June 16, 1989. USC submitted a 
plan and USAIDfSanto Domingo granted a nine-month extension of 
the PBCD, to May 30, 1990. 1 address the results of t l~z extension 
assesszne~t, where appropriate, in this evaluation. 
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5. Sustainable Benefits 

1. The UCMM laboratory, which was established by the project, 
has the capacity to investigate interventions to prevent and 
control malaria and dengue. Sustainability will depend upon the 
continuing involvement of faculty members trained by the 
project, or those who might be trained by them. 

2. UCMM and SNEM together have the insectaries and facilities 
needed to determine the vector status of mosquito populations 
as well as t!!eir susceptibility to insecticides. These entities can 
be sustained as long as they are used. 

3. UCMM and SNEM (through SESPAS) both have the computer 
equipment to store and retrieve a broad spectrum of data essen- 
tial to developing sound vector control interventions. The 
computer intended for SNEM, however, was taken over by 
SESPAS because SESPwS has an air-conditioned facility and 
computer staff, so SITEM'S access is somewhat limited. 

4. UCMM has the capacity to train people in the basics of inter- 
vention design, implementation, operation and evaluation. In 
conjunction with SNEM, it can train to field workers &om 
SlvEM as well as fiom agricuthrd and tourist interests. 

5. UCMM can offer health education and encourage community 
participation. It has an appropriat . faculty trained in vector 
control. 

6. SNEM has three staff members trained in designing, managing 
and evaluating field trials and in training field staff. T h ~ s ,  i t  
can implement and evaluate operational research for field 
application. 

7. Reference documents are available on emergency control of 
dengue, operational control of dengue and malaria, and criteria 
for stratification of both diseases. 



8. Mechanisms for continued monitoring of vector populations and 
disease incidence ate in place. 

9. At EOP, there is a cooperative agreement between SNEM and 
UCMM and evidence of a cordial link. Their continued collab- 
oration will help assure sustainability of project gains. 

Comments 

The tangible commodities procured for the project are 
ephemeral. The project is over. The vehicles and spray equip- 
ment will soon wear out; the microscopes will lose parts and 
disappear. The laboratories and insectaries will endure only as 
long as they are staffed. The knowledge and ability of the 
people who used these commodities, however, can be sustained. 
Properly supported and inspired, they will find ways to replace 
expendables and to reccrgnize and address vector control needs 
in the DR. 



6. Evaluation Results 

Administration and management 

1. Training 

The PP projected four major outputs in vector control 
raining aimed at developing the technical and manpower 
capabilities of SNEM and UCMM. The outputs, with project 
expectations and EQP realizations, are: 

o In-country short courses -- 12 pIacned, 14 accomplished 
( > 100 percent completion). 

o In-country 'training of peoplc -- 285 trainees planned, 302 
sa id  ( > 100 percent completion). 

o Out-of-country master's degree training in vector control - 
- three planned and identified, one completed (Zaglul, 
USC), one partial cornpIetion by EQP, one 
left SNEM before commencing training (33 percent com- 
pletion). 

o Short-term participant (on-the-job) trainiag of senior staff 
in vector control - seven planned, 16 cornp1eted (> 100 
percent). 

Thus, with one exception (one of three master's degrees), 
training outputs met or exceeded EOP targets. More than 300 
participants received in-country, training 14 courses were 
conducted, and 16 participants completed out-of-country short 
courses. 

Course offerings were well-balanced, as was the institutional 
distribution of the students who took them. In country, four 
short courses dealt with specific topics in the broad areas of 
vector bionomics, taxonomy or biological control; four with the 
safe and efficacious use and application of insecticides; three 



with health education and community participation; two with 
dengue and its vector, Aedes aegypti; and one with sophisticat- 
ed laboratory procedures in vector research. Recipients of in- 
country short-course training were a good mix of SWM field 
workers, UCMM students and staff, and military, medical and 
other health professionals. 

Out-of-country short courses (USC, McClellanville) included 
mosquito taxonomy, epidemiology and control of malaria and 
other vector-borne diseases, and the use of computers in vector 
control research and program management. These courses were 
attended by senior professionals from SNEM, UCMM and 
SESPAS. Among the participants were a SNEM director and a 
chief of operations. 

The vector control training should contribute significantly 
toward sustaining institutional capacity in the DR well beyond 
the LOP. 

A detailed tabulation of project training activities, including 
dates, specific topics and attendees by name, appears in Appen- 
dix 14 of the USC Final Report. 

2. Technical assistance 

The project allocated $63 1,000 in USAID funding to cover 
long and short-term TA. The budget amendment of November 
22, 1989, increased the amount to $725,373 to reflect needs 
posed by the expansion of the PACD from November 11, 1989, 
to May 30, 1990, which required more time and effort from 
various USC components to cornpIete project commitments. 

The PP provided for 20 persodmonths (ca. 600 consultant 
days) of short-term TA (operations research, epidemiology, 
ULV operations, malariology and vector control -- 8 p/m; 
entomology -- 7 pirn; computerized data management -- 2 p/m; 
training and health education -- 1 plm; and management im- 
provement assistance -- 2 p/m). 



At the time of the extension assessment in May 1989, ap- 
proximately 86 percent of TA consultant funds had been ex- 
pended, and most needs from outside sources, other than USC, 
had been met. While short-term TA had been judiciously used 
in entomological surveys, control methodology and health 
education, needed assistance had not been provided as planned 
in data management and epidemiology. Needs identified by the 
extension assessment resulted in a total of 675 personnel days 
of TA for the LOP. The extra TA during the extension perid 
answered the concerns of the extension assessment team, princi- 
pally in the areas of data management and epidemiology. 

A review of the project coordinator's final report and the 
USC extension implementation plan shows that activities the PP 
stressed for technical assistance were conducted adequately, and 
the grantee (WSC) made every effort to comply with earlier 
evaluation and assessment recommendations by fully using TA 
to complete projects within the revised budget. 

3. Infrastructure development 

SNEM has provided and equipped laboratory and insectary 
facilities both at headquarters in Santo Domingo and at a field 
site in the Province of Dajab6n. A well-equipped vector control 
laboratory at UCMM, financed with P.L. 480 funds, was 
inaugurated on May 23, 1989. Before occupying the laboratory, 
UCMM had provided interim space on campus. By the midterm 
evaluation (August 1988), the permanent lab was functional. 

Together, the laboratories and insectaries of SNEM and 
UCMM are equipped and s@ed to conduct studies essential to 
sound vector control in both mataria and dengue. 

Early delays in laboratory construction caused by the slow 
release of PL 480 funds were mitigated by innovative use of the 
temporary facilities provided by UCMM. Well before the EOP, 
dl required construction and space renovation had been com- 
pleted, and projected P.L. 480 funds for construction commit- 
ted or expended. 



4. Commodities 

Notwithstanding an unexpected lag (up to seven months) 
between purchasiag and the delivery to the DR, a l l  commodities 
had been acquired and put into use by May 1989 (extension 
assessment). This action was well within the time projected in 
the project paper, which had scheduled three major procure- 
ments to coincide with project phases: three months into the 
project (phase 1, $227,900); early 1987, months 4-9 (phase 2, 
$3 1,400); months 10-30 (phase 3, $25,700), for a total of 
$285,000. 

Major acquisitions under the procurement plan (PP, Amex 
H) were vehicles (three vans, five motorcycles), microscopes 
(seven compound, seven dissecting), spray equipment (two 
Leco, 12 kecon, seven portable foggers, six hand compres- 
sion); two computers, insecticides, and a variety of laboratory, 
office and training equipment. 

The original commodity budget of $285,000 (including 
$15,000 DR) was increased to $296,432 in November 1989 to 
cover the project extension. 

The EQP commodity distribution Ieft UCMM with two 
vehicles, 10 microscopes, a computer system, and a variety of 
laboratory furniture, equipment and supplies. SNEM received 
one van, two stereoscopic microscopes, a variety of insecticide 
application equipment, a copier and computer system with 
associated components and furniture. As a result of A.I.D. 
concerns (USC Final Report, App. LO), however, the computer 
system intended for SNEM was housed in SESPAS, with a 
written agreement outlining responsibilities and use between 
SNEM and SESPAS. 

5. Financial resources 

USC, under the cooperative agreement, managed all the 
finances except to pay for the evaluation ($50,000), which 
A.I.D. conducted. 



Financial data given in the USALQDR Project Status Report 
for the six-month period ending March 3 1, 1990, showed that 
$1,401,906 of the $1,500,000 (95 percent) original grant had 
been used, with no further commitments. The document showed 
hat DR $146,400 (100 percent) had been expended. It fbrther 
showed that the projected time for the project had elapsed. 

The USC Final Report (May 31, 1990) shows a total expen- 
diture through June 27, 1990, of $1,373,453.33 for the LOP. 
In-kind contributions for the LOP were USC, $150,551; 
UCMM, $146,400 pesos; SNEIV, $49,69. Major P.L. 480 
spending was for constructing, equipping and staffing the vector 
control laboratory. The report stated that a final budget state- 
ment was pending. 

Financial resources appear to have been prudently and expe- 
ditiously used with only a single revision during LOP: that of 
November 1989, resulting fiom the USC request for an exten- 
sion. Budget amendments to cover the extension period, by 
category, are detailed in Section III (Project Description) of this 
report. 

The impact of this project presupposes the long-term 
institutionahation of the s U s  used in selecting, developing, 
assessing and implementing cost-effective vector control mea- 
sures that fit the malaria and dengue risk in the DR. Indeed, 
institutionalization is the stated purpose of the project: "to 
establish an institutional capacity in the DR specifically for 
malaria and dengue. " 

The project named UCMM and SNEM as the DR. institutions 
through which development would be focused under the cooper- 
ative agreement between USAID/Santo Dorningo and the Uni- 
versity of South Carolina (USC). WSC's responsibilities were to 
provide technical assistance and training to UCMM and SNEM. 
In turn, UCMM was to conduct operational research and 
SNEM was to field-test vector control interventions jointly 
developed. 



Planned EOP outputs aimed at institutionalization were 
Specific and are listed under Section El (Project Description) of 
this report. A summary with the EOP status is given below: 

Planned EOP Objectives EOB Status 

1. A functional vector control Completed 
laboratory at UCMM 

2. UCMM faculty capacity in Accomplished 
vector control (3 faculty trained -- 1 

master's completed and 1 
faculty member completed 
course work at USC) 

3. UCMM capacity to train Completed 
agriculture and tourism personnel 

4. SNEM capacity to apply new Completed 
vector control techniques (one UCMM faculty 

employed by SNEM) 

5. SNEM capacity to apply 
operational protocols 

Completed 

6.  A permanent f nk between Completed 
UCMM and SNEM for vector- (as institutional 
control research plan signed between 

UCMM and SNJF.M) 

7. Recommendations for a follow-on UCMN seeking funding 
national project. 

At EOP, UCMM has a well-functioning laboratory that can 
conduct malaria vectorabiIity studies. The UCMM laboratory 
also has a computer. SNEM can conduct malaria and dengue 
surveillance and control activities -- singly or in collaboration 
with UCMM, and has limited access to a computer capability 



through SESPAS. Collaboration between UCMM and SNEM 
appears to be close and effective. At midterm, the relationship 
was in a project-threatening state. 

Documents provided by USC s;lould promote institutional 
capacity in the DR eker the PACD. Appendices to the USC 
Final Report include a dengue stratification plan (methods to 
determine and define control targets by priority); a dengue 
research matrix (guideline for decision making); a malaria 
stratification plan; and a malaria research matrix. 

Although no specific document has recommendations for a 
follow-on national project, the USC Final Report does refer tc 
the "new cooperative agreement between SNEM and UCMM" 
and provides recommendations for malaria control in the DR 
(App. X3), as well as a document on the emergency manage- 
ment of dengue in the DR (App. 7). 

A review of institutional responsibilities and contribufions 
under the institutio&ation plan for the project indicates that 
the respective entities -- USC, UCMM and SNEM-adhered 
closely to the plan's provisions. In spite of delays, setbacks and 
a slow start-~p in some areas and an early lack of harmony 
between UCMM and SNEM, project participants seemed to 
have done "what they could, when they could and how they 
could" to get the job done. 

Expected EOP outputs reflected an overall high level of 
compliance with the insti tut ion~tion plan. 

7.  Constraints 

From the start, the project was plaglred by constraints. 
However, goal-impeding hindrances during LOP should have 
been expected. Indeed, predictable constraints were a major 
reason for the project. The early pages of the PP are replete 
with statements of GODWSNEM inadequacies in vector con- 
trol, from administration to the spray tank - statements crafted 
to justify the project in the DR. 



Thus, the project was implemented in an atmosphere of con- 
straints, resulting in unrealistic assumptions. 

It was unrealistic to impose rigid deadline on elucidation of 
biological phenomena; to require that a set number of interven- 
tions be developed and tested; to promise a major reduction in 
malaria and dengue incidence through a research project, and 
to require that dengue and malaria investigations be conducted 
in the same locale. It was also unrealistic to expect smooth 
management, a stable or rising budget, timely release of funds, 
expeditious purchasing, shipping and delivery of comindities, 
and expert maintenance. Yet the project operated under d of 
these expectations. 

Other constraints were more specifically identified and 
discussed in earLier reports and evaluations: 

o There was a project-threatening lack of collaboration at 
midterm between SNEM and USCAJCMN. At EOP, this 
situation seems to have been corrected. 

o The extension assessment team recognized a difficult fiscal 
and personnel environment at SNEha engendered by staff 
turnover and declining funding. Progress had been made 
in personnel at EOP, but lack of adequate funding and the 
eroding value of Iacal currency continues to plague 
SNEM. 

o The assessment team also noted that SNEM-owned com- 
modities were poorly maintained. The USC Final Repot 
indicated that SNEM vehicle and equipment problems 
were directly responsible for two projects not being com- 
pleted (evaluation of local fogging for malaria reduction 
and the determination of optimal insecticide rates for 
dengue control). That these problems occurred late in the 
project suggests that they persist at EOP. 



o The extension assessment team noted that UCMM input 
was hindered by the shared-duty nature of university 
staff. This problem w~ufd  have affected project opera- 
tions more than institutional capacity. At EOP the 
resource is there. 

In spite of the many constraints, the project has met most of 
its stated outputs and EOP objectives. Postproject activities or 
follow-on projects are not likely to be immune to constraints 
experienced during LOP. 

Technical 

4 .  Background 

The project plan listed three basic components to meet tech- 
nical objectives: 1) the collection of baseline data on malaria 
and dengue vectors, 2) research in control techniques and 3) 
field-testing and evaluation of six control interventions, three 
each in malaria and dengue. Although projected for specific 
periods, or phases, in actual practice, these activities over- 
lapped- 

2. Baseline data and research 

Essential baseline data had to be collected before developing 
and testing interventions. Basic research, therefore, had to be 
done during the LOP. Activities included the delineation of 
vector densities and distribution; elucidation of larval habitats, 
adult resting, biting and flight habits, and the propensity of 
vectors for human contact; and insecticide susceptibility/- 
resistance determinations. Although most baseline studies were 
programmed for the first year of the project, data were accumu- 
lated throughout the LOB. 



Enough baseline daa were generated to do the laboratory 
and field research necessary tl, select, test agd evaluate several 
inkme~~.csns agzimst malaria ar dengue. 

3. Field-testing of interventions 

Two malaria control intewe~tiom (hviciding with B. t. i. and 
thema1 fogging) were tessted and evaluated. Tests using other 
methodology, which are not considered interventions in the 
strict. sease (far example, insecticide resistance testing), were 
completed. 

For dengue, six clear-cut interventions were tested: truck- 
mounted ULV spraying, thermal fog spraying, residual spray- 
ing of curtains in domiciles, aerial spraying, predatory fish, and 
community participation in source reduction. 

4. Project results 

EOP projections were geslerally met, or exceeded, in techni- 
cal areas. The lack of stratificatidn (vector control targeting by 
priority) of the DR might be considered a project shortcoming. 
However, this objective was probably unrealistic for the LOP 
and its incompletion is largely mitigated by the presence of 
stratification documefits in the USC Final Report (dengue, App. 
2; malaria, App. 11). These guidelines should pznnit SNEM to 
do stratification in the future. 

Project activities in the technical area (baseline data collec- 
tion, research and field testing) for both malaria and dengue are 
tabulated md summarized, with comments in Table 1. 



Table 1. USAID Vector Control Project Research Activities, Malaria, EOP 

Activity EOP Status Comments 

Baseline Data Collection 

AnopheIism determined by 
species for two areas -- 
Dajabon and Barah~na. 

Anopheles breeding places 
defined. 

lndoarloutdoor resting and 
biting habits of females 

Overall, An. albimanus -- Conceatration on An. a l b i ~ n u s  indicated, 
98.2 percent An. vestiripennis -- monitor others; in Barahona, An. cnscians is 
t0.1 percent, An. crucians -- 1.5 more prevalent than An. vestitipennis, showing 
percent An. grabhamii -- 0.1 percent. the importance of studies by locale. 

Dajabon -- mainly in rice Differing breeding places strengthen need 
fields and animal watering for studies by locale, necessary for 
holes; in Barahona - sugar stratification. 
cane irrigation canals. 

Outdoor resting and 
feeding. 

Outdoor habits diminish the effect of indoor 
spraying. 

24-hour (diel) resting and Main biting activity is out Defines optimum time for adulticiding with 
biting habits defined, doors from evening to abollt ULV and fogging; information contributes 
established. I 1  pm, with n peak fiom 8 to to malaria transmission pattern and 

10 pm. An. vestitipennis Iess selection of control strategies. 
attracted to light than An. 
~lbimanus. 





Activity EOP Status Comments 

Research, Testing and 
Evaluation of Interventions: 

Source reduction. 

Limited testing of 
biological control 
agent (B. t. i.) against 
anopheline larvae. 

I)eridomicilliary thermal 
fogging tests completed 
(Barahona) . 

Malaria controI 
recommendations. 

None planned. 

Effective against Short activity period would require frequent 
anophelines, but with short applications, but still might be indicated 
residual action. in environmentally sensitive situations. 

Malathion sprayings had 
immediate impact on 
anopheli nes. 

Method employs a "safe" insecticide with 
spatio-temporal efficacy. 

Recommendations for malaria Recommendations minimize the importance 
control made an the basis of of indoor spraying, maximizes aItenative 
baseline data and control methodology, an important step toward a 
research. horizontal program. Recornmeridations are 

detailed in  Appendix 13 of the USC final 
report. 



Activity 

USAID Vector Control Project Research Activities, Dengue, EOP 

EOP Status Comments 

Baseline Dab Collection: 

Defined populations and 
breeding sites in 3 study 
areas in Santo Domingo. 

Concrete-tined, 55-gallon 
drums dominant breeding 
sites in most areas. 

Defined mosquito densities. Average of 800 larvaeldn~m; 
one drum estimated to produce 
60-plus 1arvaeIdayJprernise 
(80 percent from drums) = 10 
n~osqui toes/person/day . 

Stratification. Stratification not 
accomplished, because of 
lack of correlation between 
larval and adult densities, 
serological data and so 
forth. 

Without piped water, drum: as water 
containers are essential to populace. 

Correlation between high numbers and dengue 
transmission is unknown. Extension 
assessment noted that analysis combined 
with serological studies would be useful, 
Data correlating larval and adult densities 
is lacking. 

Though not accomplished, the USC final 
report gives a guide to stratification 
(App. 2) and a dengue research mab-mix 
(APP. 3). 



Activity EOP Status Comments 

Baseline Data Collection: 

Insecticide susceptibility 
tests conducted. 

Recommendations indicated 
by baseline data. 

Larvae resistant to temephos 
(Abate), but not to 
malathion; adults highly 
resistant to DDT, with 
relatively high rates to 
other candidate compounds. 

Factors portend future 
serious dengue epidemics, 
without appropriate 
interventions. The USC 
final report warns that 
insecticide use should 
be careful and limited 
to peri-focal treatment 
of dengue-positive houses/ 
premises, or to epidemics. 

Resistance to Abate poses a serious problem 
because of its extreme safety and efficacy 
-- continued use could increase resistance 
that might render it useless in emergencies. 
Susceptibility results are in Appendix 4 
af the USC Final Report. 

Baseline data are excellent, and given the 
level of resistance, the recommendations 
fostered by them should be taken seriously. 



Activity EOP Status Comments 

Research, Testing and 
Evaluation of Intervcrtions: 

Testing of vehicle-mounted 
ULV and thermal fog space 
spraying. 

Results of 30 applications: 
female mosquito mortality as 
high as 95 percent with 3 
successive applications ~f 
malathion at ULV rates; 
mortality as high as 81 per- 
cent in bioassay cages 
under beds. 

Aerial spraying for the Less than 50 percent mosquito 
emergency control of dengue. mortaIity; compares 

unfavorably with ground 
applications in coverage, 
penetration and mortality. 

Method offers promise in conjunction with 
Jarviciding for localized control. Results 
are detailed in the USC Final Report 
(APP. 5). 

Low mortalities might have been due to 
low rates of insecticide. Might be a 
necessary intervention in epidemics 
(with possible higher rates). Resdts 
are detailed in the USC Final Report 
(App. 6) .  



Activity EOP Status Comments 

Baseline Data Collection: 

Pilot comnlunity 
participation 
program was conducted using 
larvivorous fish and cloth 
drum covers. 

Two species of predatory 
fish were introduced to 
water storage drums, 

Use of nylon sacking 
material as drum covers. 

Use of a fungal agent 
against larvae in drums. 

One-time project. 

Difficult to maintain the 
fish in drums, multipte 
reasons; a third (bottom- 
dwelling) species was more 
persistent. 

When conscientiously 
employed, an effective tool. 

Mainly served to educate householders on 
origin of mosquitoes and to test the 
effectiveness of community participation. 
Use of fish and drum covers offers an ideal 
community participation project. 

Probably an effective intervention potential 
with good coverage and community 
participation. 

CIoth covers have a cost advantage over 
heavier types, but any type wilI require 
substantial education. 

Results erratic, from 100 Opposed by local health authorities, 
percent infection rates, in development and testing hindered. 
some drums, to 0 in others. 



Activity EOP Status Comments 

Baseline Data Collectian: 

Use of permethrin-treated 
curtains. 

Emergency control of dengue. 

Ineffective. 

Document completed. 

Probably should be re-evaluated by SNEM. 

A contingency plan for the emergency control 
of dengue is given in the USC Final 
Report (App. 7). 



5. Applicable Interventions 

The project was to test, under operational conditions, six 
methods of vector control during the EOB -- three against the 
anopheline vectors of malaria and three against the Aedes 
vectors of dengue. Several test areas were to be selected on the 
basis of disease endemicity, potential for oiitbreaks and the 
diversity of ecological conditions and vector populations. 

For malaria tests, the district of Dajabon (in the Province of 
Dajabon) on the northwest fiontier of Haiti was selected for the 
following reasons: it was identified by SNEM as an area least 
responsive to malaria control efforts; it offered a diversity of 
ecological habitats; and it had a history of insecticide resistance 
among the Anopheles populations. Some additional work was 
done in Barahom, in southwestern DR, as well as in Eli= 
Pifia, Haina and Santiago. 

Dengue study sites were selected on the basis of available 
records from SFEM land preliminary surveys conducted by 
project staff. The principal study sites were Ensanche Espaillat 
(in Santo Domingo), which was representative of many older 
middleclass communities of the city. A second site, Mejora- 
miento Social, with similar characteristics, was chosen to 
compare Ae. aegypti indices and control interventions. A third, 
poorer barrio, Gualey, contiguous with E. Espaillat, was alsn 
selected for comparative studies, 

Among the various tests conducted (Table I), the following 
appeared to offer the most promise for further testing and 
farture applicability to SNEM vector control operations. 

Malaria. Applying B. 8. i. granules to ditches cona&ag 
Anopheles larvae reduced larval populations. Newly hatched 
larvae were noted within 48 hours, however, indicating the 
need for frequent treatments at recommended rates. The non- 
chemical nature (produced from bacteria) of B.t.i. - with its 
characteristics of target specificity, safety and absence of resis- 
tance -- might dictate its future operational use. 



Peridormiciliary thermal fogging tests in Barahona using 
malathion immediately reduced adult anophehe popul~t;ms. 
Because project studies show that malaria transmission is large- 
ly outdoors in the early evening hours, and available candidate 
compounds (malathion and catbamates) have shown no resis- 
tance problems, the methodology is promising for future opera- 
tions. This method would be an ercepticndljj esefi~! z-rc8ch 
during epidemics or during periods of high endemicity at the 
community level. 

Dengue. Results of vehicle-mounted 'CTLV (ultra-low-volume) 
anst thermal fog space-spraying (aerosols) at a maximum rate of 
8 oz per acre were impressive, with reductions of mopheline 
populations up to 95 percent. This technique, together with 
1arvici&ng, holds promise for localized dengue control, but, as 
with ail  candidate methods, efficacy must be determined for 
each target locality. 

P r e ? l i r n i q  aerial spray trails using ULV malathion were 
less impressive (<50 percent mortality) than those obtained 
when the same chemicals and rates were applied by ground 
equipment. However, given the absence of a continuing Ae. 
aegypti control program in the DR, aerial spraying would 
probably be employed in emergency situatinns requiring rapid 
action over large areas with dense populations. 

A pilot community participation study was conducted to help 
educate residents to increase awareness that the community 
produces, and might develop the capacity to control, its own 
A& pspu1ations. In essence, residents were taught to place 
predatory fish in water-storage tanks, which produce 80 percent 
of the Ae. aegypti in some barrios, and to cover the tanks with 
project-issued cloth sacks. With proper orga.nization, education 
and participation, this intervention could have a high impact. 

Aside from the community participation trials, which incfud- 
ed the use of fish and nylon sacking, these methods were tried 
in separate tests. Both interventions might find use in future 
operations, especially in conjunction with other methodobgy. 
Again, effixtiveness depends on community cooperation. 



During the time that this project was operational the Vecto;. 
Biology and Control Project (MSCI)/USAID p r e p d  a contin- 
gency plan for the emergency control of dengue in the DR, at 
the request of the mission. This timely document is available 
in both English and Spanish (see Annex C). 



7 .  End-of-Project Status 

Realizations 

The project, aimed at the institutionalization of UCMM and 
SNEM, expended 100 percent of planned financial input fkom the 
host country and 95 percent of A.I.D. allocations. Most of the 
planned EQPs were reached 1) establishing a vector control re- 
search facility at UCMM, 2) developing a faculty capability at 
UCMM to conduct vector control research germane to malaria and 
dengue interventions, 3) developing a UCMM capability to provide 
vector control training, 4) developing a SNEM capability to apply 
new vector control techniques, 5) developing an ability at SNEM to 
apply operational research protocols, and 6) encouraghg the 
development of an institutional plan, s i ~ e d  by both institutions, to 
establish a lasting link between UCNM and SNEM. A final EOP 
objective, not realized because of lack of funding, was the develop- 
ment of a fo l lmv-~~  national project. UCMM, however, has taken 
the lead in seeking funds for that purpose. 

EOP realizations were accomplished through 1) the provision of 
14 in-country short courses, 2) the in-country training of 302 
people, 3) compIetion of a master's degree for one UCMM faculty 
member and partid completion for one SNEM vector control 
specialist, 4) the out-of-country pdciparion training of 16 profes- 
sional staff members of UCMM and ShXM, 6) the construction 
and equipping of the UCMM laboratory with PL 480 funds and the 
establishment of insectaries at both UCMM and SNEM. 

The USC Final Report contains a number of project-developed 
guidelines and vector control strategies as appendices. These 
documents will be useful to SNEM in developing future protocols 
and responding to both routine and emergency vector control needs. 
Principal documents are referenced in appropriate sections of this 
evaluati~n report. 



Outlook 

SNEM employs the services of a vector control specialist, Lic. 
Carlos M a ,  who participated in many of the project activities, 
interspersed with resident trairing toward a master's degree at 
USC. He was a UCMM employee working very closely with the 
project coordinator until the EOP and during the extension period. 
His presence in SNEM bodes well for the future. However, it is 
important that he complete the training plamed under the project. 

SNEM seems to have the capacity and willingness to do its job 
well, as well as the legal mandate and responsibility to conduct 
vector control activities in the DR, but fiscal problems and being 
given low priority are likely to remain as major constraints. 

The UCMha faculty and administration seem determined to 
maintain their gains under the project. Although the project ended 
in May 1990, pmject-trained faculty conducted extensive insecticid- 
al tests in the fall of 1990, and an agenda has been developed for 
January - May 1991. The plans include seminars, course offerings, 
printing and distribution of pertinent documents, maintenance of the 
insectary colony of Ae. ampti ,  cooperative work with "The 
Wedge " (USC) , additional insecticide evaluations and promotion of 
vector control topics among medical students at UCMM. These 
activities, and the issuance of a quarterly repart for 
the period ending in December 1990, indicate ongoing activity at 
UCMM. 

Tfie postproject outlook must consider the premise that UCMM's 
vector control development under the project represents a voluntary 
involvement that, if not internally fostered and externally suppod ,  
could end. SNEM, on the other hand, will c~ntinue to be the DR 
institution with the mandate and responsibility for preventing and 
controlling vector-borne diseases in the country. Thus, it is impor- 
tant that SNEM be able to function singly -- as it can at EOP -- or 
in collaboration with UCMM, as it does at EOP. 



According to the USC Final Report, a cooperative agreement 
was prepared and signed by both SNEM and UCMM to assure their 
postproject coordination in operational research. Evidence indicates 
that a relatively good relationship exists between the two institution- 
al beneficiaries of the project. 

The project has contributed research facilities, provided a cadre 
of people trained in vector control and developed some applicable 
malaria and dengue interventions, but it was a research project and 
it has ended. Meanwhile, the vector control component of SNEM 
continues to be plagued by the same fiscal, operational and rnainte- 
nance constraints that existed before the project. The new knowl- 
edge and metfiodology will not be translated into action without 
purpose and resources to employ the gains. What is different at 
HOP is a state of awareness and capacity, which was not there 
before, to recognize vectsr control needs in disease control and 
respond with appropriate interventions. Postproject support will be 
needed mainly in commodities. Technical assistance and training 
residuals from the project shodd endure for the foreseeable future. 
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8. Recommendations 

Recommendations resulting from the final evaluation of this 
project are as follows: 

1. Major project ~bjective~, mt realized at EUP, should be 
completed to the extent possible: a) SNEM should try to 
accomplish s+ntification (establish control priorities on &e 
basis of disease endemicity, environmental factors and 
epidemic potentid) of one city for dengue and one prov- 
ince for malaria as an exercise toward national stratifica- 
tion, b) UCMM should complete plans for a follow-on 
national project, c) SNEM should make every effort to 
support, or solicit support, for the completion of the mas- 
ter's degree requirements by Carlos Pefia. 

2. Given the presence of multiple dengue seratypes in Santo 
Domingo, the epidemic potential of the disease, economic 
constraints and incipient insecticide resistance, the GODR- 
/SNEM should seriously heed the advice of the project 
coordinator (WSC Find Report, page 4, last paragraph) to 
reserve insecticide applications against Ae. aegypti, p d c -  
ularly with temephos (Abate), to the perifocal treatment of 
dengue-positive houses or to more extensive application in 
epidemic situations. 

3.  SNEM and UCMM should not consider A.I.D. the only 
source of outside assistance. These institutions, perhaps 
through SESPAS, should seek donor assistance, where 
appropriate, from such groups as PAHO (training and 
TA), regional banking institutions (for example, commodi- 
ties to support vestor control interests in tourist develop- 
ments), and other governments, such as Japan or Israel 
(insecticides). This type of assistance is not without prece- 
dent in the region. 



4. USAX1DISanto Domingc. ~ho-dd consider including vectox 
control intementions as components of larger projects, 
especially in child survival, community health, and con- 
struction programs that result in topographic changes 
(reservoirs, channeling, drainage, road or airport construc- 
tion) that foster vector production. 

5 .  USAID/Santo Domingo, should be receptive to well-justi- 
fied future DR requests for vector control assistance, 
especially isn the area of commodities, TA and emergency 
assistance. TA and erriergeacy assistance to help maintain 
the gains that have been made under the project would be 
available to the Mission thrcugh S&T/Hedth and the LAC 
Bureau. 



Annex A. Biodata of Evaluator 

Samuel Breeland, born 1926; U.S. citizen; B.S. U. Georgia (Zool- 
ogy 1950); M.S. N. Carolina St. (Entomology 1953); Ph.D. U. 
Tennessee (Entomology 1957); positions held include 1980-84 
Supervisor, Mosquito Control Section, Florida Department of 
Health; 1979-1980, Director, Florida Medical Entomology Lab; 
1973-78 Chief, Medical Entomology Branch, CDC; 1967-1972, 
Research EntomoIogist, Centra: American Malaria Research Sta- 
tion, CDC, El Salvador; 1958-1960, Medical Entomologist, C a d  
Zone Health Bureau, Panama; Chairman, Section D-Medical Ento- 
mology, Entomological Society of America; Consultant to PAHO 
and other organizations; multiple publications and monographs, 
mostly dealing with biology and control of Anopheles in the Ameri- 
cas, resistance to insecticides, and control of m-. Dr. Brland 
speaks Spanish. 



Annex B. Contracts and Itinerary 

Saturday, February 9 Arrival in DR 
Monday, February 11 Meeting with Jack Thomas, Deputy 

General Development Officer, 
USAIDlSanto Domingo; and Sara 

George, Project Officer, 
USAPD/Santo Doaningo. 

W&nesday, February 13 Safety briefing, U.S. Embassy, with 
Chris Lion, Security officer. 

Monday, February 18 Meetings with Dm. Jacqueline 
Mdna,  Dkctor; and Lic. Carlos 
Peiia, Medical Entomologist, SNEM. 

Tuesday, February 19 Traveled to Santiago and returned. 
Meetings with Dr. An&& Pedta, 
Assistant to the Rector for Institu- 
tional Affairs, UCMM; Dra. Rosario 
Granados, Director, Vector Control 
Research Laboratory, UCMM; and 
Lic. Zoiia Rojas, Coordinator of 
Community Participation and Stu~ent 
Coordinator, W M .  

Wednesday, February 20 Meeting with Sara George to discuss 
progress work p b ,  USAD/Santo 
Domingo. 
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Annex C. Referenced Documents 

Vector Control Project Paper, Dominican Republic (5 17-0235) 
August 1986. 

Midterm Evaluation Report, Vector Control Project, August 
1988. 

Assessment of Vector Control Project, May 1989. 

USAD/Santo Domingo Files 

Institutional Plan 
Computerization of SNEM 
Project Identification Document 
Conditions Precedent (agreements) 
Project Asst. Closing Doc. (PACD) 
Project Activity Log 
Project Status Reports 
USC Progress Reports 
Midterm Evaluation 
Moserf Arata Assessment 

Progress Reports October 1986 - June 1987 
October 1987 - December 1987 
January 1988 - March 1988 

Annual Report September 1987 
A m a l  Report September 1988 
Find Report May 1990 

Education SanitarialIntervencion Cornunitaria. Gordon, Rojas 
(UCMM) and Tidwell, 28 pp. 



Contingency Plan for Emergency Management of Dengue and 
Dengue Hemorrhagic Fever in the DR (Tom and Waterman). 
October 1989, rev. May 1998 (VBC stafP). 

SESPAS 

Plan de accidn para el control del Aedes aegypti a corto plazo 
(Medina, Mercedes and Vatldez) . 
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Annex D. Abbreviations and Acronyms 

Bacillus thm'ngiensis israelensis, 
a mosquito larvicide of bacterial origin. 

DR Dominican Republic 

EOP End of Project 

Government of the Dominican 
Republic 

HC Host Country 

LOP Life of Project 

MSCI 

PACD 

Medical Service Corporation 
International, USA 

Project Assistance Completion 
Date 

PP Vector Control Project Paper 

SESPAS Seaetaria de Estado de Salud 
Pliblica y Asistencia Social 

TA Technical Assistmce 

UCMM Universidad Cat6lica Madre y 
Maestra 

USAID/Santo U.S. Agency for International 
Doming0 Development Mission in the 

Dominican Republic 

USC The University of South Carolina 

WHO World Health Organization 


