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EXECUTIVE SUMMARY 

The methodology of the 2000 round of HIV sentinel surveillance 
(HSS) for selection of study sites, members of sentinel groups, etc. 
and the data collection and blood sped men procedures were the 
same as for the 1999 HSS, except that all clusters were numbered so 
that they could be classified as prOvincial/capital/remaining area for 
the analysis. The spedfic subgroups of indirect sex workers were 
also identified to permit subgrouping in the analysis. 

The analyses indicated that the prevalence of HIV infection had 
declined across all but one of the many groups surveyed, and that 
methodological biases were unlikely to be responsible. The decline 
was likely due to a combination of increased deaths in people with 
HIV infection and a slowing of the rate of newly infected people, 
probably due, in part, to reductions in risk behaviour. 

Careful examination of the available HIV and behavioural 
surveillance data was undertaken to determine a consistent 
approach for estimating the number of people living with HIV in 
Cambodia. The resulting estimates were 72 000 adult women and 97 
000 adult men living with HIV in 2000. Using these estimates, it was 
calculated that the number of adults (15-49 years) living with HIV in 
Cambodia fell steadily from 210 000 in 1997 to 169000 in 2000. 

The proportion of Cambodians with HIV infection declined in 2000 
compared with the previous two years. That decline was observed in 
all the sentinel groups except beer promotion girls, in whom the 
prevalence remained steady. A decline was also observed in the 
general population, most significantly among 15-19 year olds. This 
decline most likely resulted from the fact that each year more 
people are dying of AIDS than are becoming newly infected. 
Nonetheless, the national prevalence of HIV infected individuals 
remains the highest of any country in Asia. The number of reported 
AIDS cases also rose sharply, with an increasing demand for AIDS care 
and treatment. 

Although the data indicate some success in prevention efforts to 
increase condom use, 25% of men engaging in commerdal sex still do 
not always use condoms. Vigorous efforts, including continued 
funding assistance and extension of the intervention programme 
nationwide, are needed to sustain and further accelerate the decline 
in the number of HIV infections. 
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A series of recommendations were offered for consideration in the 
planning of the next round of HSS: conducting an integrated analysis 
of both HSS and behavioural surveillance surveys (BSS) after separate 
analysis; excluding TB cases and hospital in-patients as sentinel 
groups for future HSS; conducting ad hoc behavioural and serological 
surveys in female factory workers and construction personnel, and 
with younger age groups, to assess if they merit future inclusion as 
sentinel groups; optimizing the sensitivity of serological testing and 
following appropriate quality control procedures; applying analytical 
epidemiological studies and models to provide further insights into 
the dynamics of HIV transmission, including husband/wife and 
mother/child transmission; and reporting, as well as analysing AIDS 
cases in further detail, such as by age, sex, transmission mode and 
presenting diagnosis. 
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INTRODUCTION 

Human immunodeficiency virus (HIV) has been spreading steadily in 
the Kingdom of Cambodia. The first HIV'positive case was reported 
to the National Blood Transfusion Center in Phnom Penh in 1991. At 
the end of 2000, the number of adults aged 15-49 years infected 
with HIV in Cambodia was estimated to be about 170 000. 

In 1992, the National AIDS Programme, with support from the World 
Health Organization (WHO), conducted an unlinked, anonymous sero
prevalence survey of selected risk groups in Phnom Penh. The 
proportion of commercial sex workers (CSW) who tested positive for 
HIV antibodies was 9.2%, and the proportion of sexually transmitted 
infection (STI) patients who tested positive was 4.2%. In 1994, the 
Cambodian National AIDS Programme decided to initiate an active 
annual HIV / AIDS surveillance programme with the support of WHO. 
Two goals were identified for the programme. The first was to 
gather and analyse additional HIV and AIDS epidemiological 
information. The second was to elucidate the extent of the HIV 
epidemic in selected areas and among selected population groups. 

HSS rounds of over the years have included the following 11 target 
groups: 1) direct sex workers, 2) beer promotion girls, 3) freelance 
sex workers, 4) the police, 5) women attending antenatal clinics, 6) 
tuberculosis patients, 7) hospital in-patients, 8) community males 
and females, 9) deminers, 10) the military, and 11) military police. 
However, different groups have been included in different years and 
not every group was covered in every province, usually because 
there were not enough individuals in the target population or 
because of limited resources. 

ANC women were not included in 1998 when this group was 
temporarily replaced by married women of reproductive age. ANC 
are the main source of data used to construct the national estimated 
number of infected women of reproductive age, and, therefore, 
were re-instituted in the 1999 and 2000 HSS. Hospital patients were 
surveyed in only 3 provinces. The household HIV prevalence survey in 
1999 was carried on a pilot basis in five provinces only. 

Consensus workshops on the HIV / AIDS situation were held in 
Cambodia in 1999 and 2000. The workshops were held during the 
visit of several consultants to assess the data to date and to make 
recommendations for the sentinel surveillance for the next three to 
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five years. The 1999 workshop was attended by the staff of the 
National AIDS Programme, provincial health personnel responsible 
for implementing sentinel surveillance, and representatives of 
concerned United Nations agencies, bilateral donors, and 
nongovernmental organizations. At the end of the consensus 
workshop, a mid-term plan entitled "Midterm National Strategy for 
Surveillance of HIV I AIDS and STDs and Related Behaviour - Midterm 
Plan 1999-2001"' was finalized and has been used since. 

In April 2000, the Ministry of Health in Cambodia invited external 
advisers, with the support of FHI/USAID and WHO, to Phnom Penh to 
work with NCHADS on the analysiS and interpretation of the 2000 
round of HIV sentinel surveillance (HSS). 

OBJECTIVES OF THE 2000 HIV 
SENTINEL SURVEILLANCE 

The objectives of the 200 HSS were: 

1. to report the current prevalence of HIV infection in selected 
sentinel population groups by prOvince in 2000; 

2. to report the prevalence of HIV infection in selected young 
populations (female sex workers and police) as a surrogate 
for incidence; 

3. to estimate the number of people living with HIV infection in 
2000, and the national prevalence among adults 15-49 years 
of age in recent years, based on data available in 2000 and 
taking into consideration newly available information and 
past experience; 

4. to understand the dynamics of the epidemic so as to guide 
future prevention and care programming; and 

5. to evaluate the impact of current interventions and to inform 
future planning of prevention and care efforts. 
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METHODOLOGY OF THE HIV 
SERO-SENTINEL SURVEILLANCE 

The 2000 round of the HSS was the seventh in a series of annual 
surveys that have taken place in Cambodia since 1994. The surveys 
have been undertaken by the Cambodian Ministry of Health, through 
the National Center for HIV / AIDS, Dermatology and STDs (NCHADS) 
and supported financially and technically in various years by WHO, 
USAID (through Family Health International), UNICEF, French 
Cooperation and the Cambodian Disease Control and Development 
Project, Ministry of Health. 

SURVEY DESIGN 

A cross-sectional design was used to obtain repeat prevalence 
measures to determine HIV trends. Blood samples were drawn in an 
anonymous fashion, specifically for the purpose of testing for HIV. 
Subjects were informed of the content of the survey, and oral 
consent was obtained from each subject prior to drawing blood. 
Sentinel surveillance samples were stripped of identifiers so that the 
result could not be traced back to an individual. Study sites and 
subjects were randomly selected using probability methods wherever 
possible. 

SENTINEL GROUPS : 

Six sentinel groups were selected: 

1. Female direct commercial sex workers (DCSW); 
2. Female Indirect commercial sex workers (IDCSW), including beer 

promotion girls, bar women and women working in karaoke 
lounges and massage parlours); 

3_ Male police; 
4. Pregnant women attending antenatal clinics (ANC women); 
5. Tuberculosis patients; and 
6. Hospital inpatients (in three provinces only). 

In 1999, beer promotion girls were sampled as a separate 
surveillance group from freelance sex workers, who were defined as 
women working in bars and karaoke lounges. These groups were 
separated in 1999 in order to determine whether there were any 
differences between the groups in terms of their HIV prevalence. It 
was also thought that there might be some overlap between beer 
promotion girls and freelance sex workers. These subclassifications 
were included in 2000, permitting grouping and/or subgrouping of 
the data. 
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SENTINEL PROVINCES AND SENTINEL SITES: 

For DCSW, IDCSW and Police, 21 provinces were included in the 
surveillance. These were: Banteay Meancheay, Battambang, 
Kampong Cham, Kampong Chhnang, Kampong Speu, Kampong Thom, 
Kampot, Kandal, Koh Kong, Kratie, Pailin, Phnom Penh, Preah 
Vi hear, Prey Veng, Pursat, Rattanakiri, Siem Reap, Sihanouk ville, 
Steung Treng, Svay Rieng, Takeo. The sampling frames for all three 
of these groups included both provincial capitals and remaining 
districts in the whole prOvince, although, for DCSW and IDCSW, most 
of the sites where the women were accessible were in urban areas. 
For all 21 provinces (with the exception of Battambang), the 
sampling frame for 2000 covered both provincial capitals and 
remaining districts. 

Although inclusion of the whole province was intentional, this 
change made the data from 1999 inconsistent with previous years. 
The decision to include the whole province was made in the interest 
of obtaining more representative surveillance data. However, the 
fact that cluster numbers were not recorded in the 1999 data meant 
that it was not possible to separate the urban data from the data of 
remaining districts, which would have allowed the urban data to be 
compared with previous rounds. This problem was rectified in the 
2000 surveillance by keeping track of which clusters were urban and 
which were from remaining districts, so that the data could be 
analysed separately. One difficulty that presented itself in 1999 was 
the difficulty of reaching some of the sites in more remote areas of 
the prOvinces. In 2000 this problem was dealt with by excluding 
those districts which were inaccessible. 

For the group of hospital inpatients, the same three provinces as in 
the 1999 surveillance were selected to participate in the survey: 
Battambang, Kampong Cham and Phnom Penh. 

In sentinel provinces, DCSW, IDCSW, and police were recruited from 
randomly selected sites, while ANC women, TB patients and hospital 
inpatients were recruited from specially selected sentinel sites. 

SAMPLING STRATEGY FOR HSS 

DIRECT COMMERCIAL SEX WORKERS 

In provinces where the total number of direct commercial sex 
workers did not exceed the required sample size of 150, the 
provinCial teams were asked to sample ail direct sex workers in the 
province. 
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In provinces where the estimated number of sex workers was 
significantly higher than 150 (e.g. 200 or more), cluster sampling was 
done. All sites were listed prior to conducting the survey. It was 
not required that a measure of size (number of women working in 
brothels) be obtained before the survey. The Provincial Surveillance 
Team randomly selected a sample of 30 brothels (with equal 
probability), and then visited each one. On the day the brothel was 
visited by the surveillance team, five women were selected and 
invited to participate in the survey. Another randomly selected 
woman from the site replaced each woman who refused to 
participate. After obtaining informed consent, the field teams drew 
blood and completed the specimen information sheet. 

INDIRECT COMMERCIAL SEX WORKERS 

Indirect commercial sex workers were defined as women working as 
beer promotion girls or as bar, karaoke or massage girls. They were 
sampled from a list of all beer companies hiring beer promotion 
girls, as well as bars, karaoke lounges and massage houses. Any 
existing lists were validated and updated during the mapping. 

The sample size for this group was planned to be 150 in provinces 
where the prevalence had been greater than 5% the previous year. 
In those provinces where it was estimated that the total number of 
indirect sex workers was less than 150, a "take-all" sampling 
approach was used. In provinces where the number of sex workers 
was larger than 150 (Phnom Penh, Battambang, Siem Reap and 
Kampong Cham), the national team assisted the provincial team in 
selecting a random sample. This was achieved by using the list of 
beer companies, bars, karaoke lounges and massage houses to select 
a random sample of 20 sites, and then selecting a random sample of 
10 women from each site. Although only 150 women were required, 
extra clusters were chosen in case it was not possible to get 10 
women from each cluster. Additional randomly selected eligible 
respondents in the cluster replaced women who refused to 
partici pate. 

After randomly selecting women and obtaining informed consent, a 
blood sample was taken and a specimen information sheet was 
completed. A cluster information sheet was also completed for each 
beer company included in the sample, detailing the name and 
geographic location of the company, its cluster number, the total 
number of women working for the company as beer promoters, the 
number of women appearing on the day of the blood collection, the 
number of women who were invited to participate in the survey, the 
number of women who refused, and the number of specimens 
obtained from that beer company. 
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For karaoke lounges and massage houses, the team visited the 
selected sites during the day and selected a random sample of ten 
women, following the same procedure and completing all the same 
forms as at the beer companies. 

For bars, the procedure was slightly different. Since the women 
working at these sites are not "fixed", but different ones may be 
working on different days of the week and in different 
establishments, for each bar that was selected in the sample, the 
team randomly chose which night of the week to visit. Each bar was 
visited only once. On the chosen night, the team arrived at the site 
for one hour, beginning at 8:00 p.m. and ending at 9:00 p.m., and 
randomly selected ten women to give blood. The same procedure of 
obtaining informed consent, completing the specimen information 
sheets and the cluster information sheets was followed for each bar. 

POLICE 

For police, the sampling frame consisted of a list of bureau offices 
within districts, obtained from Provincial Surveillance Teams, under 
the supervision of the Provincial AIDS Manager. The bureau offices 
include all non·military police, including immigration, anti·drug 
trafficking, anti-crime, logistics and justice police. Districts that 
were inaccessible or accessible only with great difficulty were 
excluded from the sampling frame. It was the responsibility of the 
Provincial AIDS Manager to document which districts were excluded 
from the sampling frame. 

For provinces where the sample size was 300 (HIV prevalence < 5%), 
30 clusters were selected at random. For each selected cluster 
(bureau office), the provincial team randomly selected 10 
policemen. The same procedure as for other groups was followed. 
For provinces where the sample size was 150 (HIV prevalence> 5%), 
15 clusters were selected at random. 

ANC WOMEN 

The sites to be used were the same sites as those used in the 1999 
HSS. Only pregnant women who were present at sentinel sites for 
prenatal visits were eligible for the HSS sample. The women were 
recruited consecutively, meaning that women were recruited into 
the sample in the order in which they appeared at the sentinel sites. 
No woman was included in the sample more than once. 

For each woman recruited into the sample, clinic staff were 
responsible for obtaining informed consent before drawing blood, 
and also for recording the relevant information on age, education, 
nationality, town of origin, and date when the sample was collected. 
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TB PATlEHTS 

Staff of the selected TS centres underwent training by the Provincial 
AIDS Manager. TS patients were recruited among newly diagnosed TS 
patients from both provincial referral centres and local health 
centres capable of diagnosing sputum smears. Staff from the sentinel 
sites were responsible for keeping track of newly diagnosed patients, 
making sure they were recruited into the sample in consecutive 
order and that no one was recruited into the sample more than 
once. 

HOSPITAL iHPA TIEHTS 

The same hospitals, in Kampang Cham, Phnom Penh and 
Sattambang, that were used in the 1999 surveillance were chosen 
again for the 2000 surveillance. After receiving training, hospital 
staff were requested to sample 100-150 patients from the medical 
wards and 250 patients from the surgical wards for HIV-testing. 
Sampling was consecutive, in the order that the patients were 
admitted to the hospital. Informed consent was obtained from the 
patients before drawing blood. 

TRAINING OF PERSONNEL 

Training for the 2000 HSS was conducted at several levels. 

1. There was a presurveillance training workshop for three days in 
Phnom Penh just before the start-up of data collection. 

2. In each prOvince, the Provincial AIDS Manager was responsible 
for establishing a Provincial Surveillance Team, and conducting 
training for that team. The Provincial Surveillance Team had 
primary responsibility for conducting the survey among DCSW, 
IDCSW and the Police. Their training covered the topics of 
mapping, eligibility criteria, sampling, informed consent, 
specimen collection, processing and transport of specimens, 
and record keeping, including how to complete the specimen 
information sheet and the cluster information sheet. 

3. Separate training was conducted for sentinel site staff of ANC 
clinics and TS clinics. This training covered eligibility criteria, 
the consecutive sampling technique for sentinel sites, informed 
consent, and the procedures for specimen collection and 
handling. It also covered completion of the specimen 
information sheet. 

4 • A training session was held for hospital staff responsible for 
surveillance activities in the three provinces where hospital 
inpatients were included as a sentinel group. 
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SPECIMEN COLLECTION AND TESTING: 

The WHO recommended protocol for HIV surveillance followed. For 
sentinel groups with high HIV prevalence (10% or greater) the 
particle agglutination assay (Serodia HIV 1 1 Fujirebio-Japan ) was 
used to screen all samples. Samples that were positive on the first 
test were considered HIV-positive. Those that were negative on the 
first test were considered HIV-negative. For sentinel groups with 
lower HIV prevalence (less than 10%), the same particle 
agglutination assay (Serodia HIV 1 1 2). Samples that were positive 
on the first test were confirmed by enzyme-linked immunosorbent 
assay (Genelavia mixt HIV 1/2, Sanofi Pasteur-France). The testing 
was conducted in the central laboratory at the Preah Bat Norodom 
Sihanouk Hospital in Phnom Penh, beginning about one month after 
the start of the survey. During the process, quality control of the 
laboratory was strictly maintained in collaboration with the National 
Institute of Public Health in Cambodia. 

STORAGE OF SERA AND TRANSPORT OF SPECIMENS TO THE 

LABORATORY AT SIHANOUK HOSPITAL 

Five ml of blood was drawn into a blood tube without anti
coagulated substance from each subject for HIV-testing, using 
universal precautions (disposable syringes, gloves, cotton, alcohol, 
bleach, etc.). After separation of cells, 2 ml of sera were 
transferred to a cryotube for storage and testing. All the specimens 
were accumulated, processed and temporarily stored at the district 
level until the required sample size was reached - if a cold chain was 
available. Otherwise, specimens had to be stored in coolers and sent 
to the provinCial laboratory within 24 hours for processing. The 
specimens were picked up by the supervision team or were sent to 
the national laboratory to be rechecked and stored for testing. The 
same code number was marked on the blood tube, the cryotube and 
the data sheet. 

DATA MANAGEMENT AND ANALYSIS 

Data were entered into a computerized database using Epi-lnfo, a 
software programme with which NCHADS staff is familiar. They 
were responsible for aSSigning unique cluster numbers to each 
cluster in each province, and also calculating the correct sampling 
weight for each cluster within each province. Each individual 
computer record included the appropriate cluster number and 
sampling weight, so that cluster analysis and weighted analysis could 
be performed if necessary. 
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TIME FRAME FOR HSS 2000 

Data collection was completed within the three-month time frame 
between November, 2000 and January 2001. Data collection for 
DCSW and IDCSW took approximately two weeks in each province. 
For police, the data collection took approximately one month, due 
to the need to travel within provinces. The recruitment period for 
ANC, TB and hospital inpatients was three months. 

QUALITY CONTROL PROCEDURES 

1. To ensure the quality of the laboratory tests and procedures, a 
subset of specimens was sent to the National Institute of Public 
Health (NIPH) laboratory in Cambodia for quality-control testing 
according to the following procedure: 

~ For groups where the prevalence of HIV was less than 10% 
(i.e. TB patients, Police and ANC), all samples that tested 
positive for HIV at the Sihanouk Hospital laboratory, plus 10% 
of all negative samples, were sent to the NIPH laboratory. 
All specimens were returned to NCHADS. The Sihanouk 
Hospital Laboratory provided the study identification code for 
the positive samples to NCHADS. NCHADS then generated a 
random list of study identification codes from among the 
remaining negative samples, and sent all the positive 
specimens, plus the selected negative samples, to the 
reference laboratory for retesting. The study identification 
code corresponded to the "assigned" cryotube numbers. 

~ For groups where the prevalence of HIV was expected to be 
greater than 10%, (i.e. DCSW, IDCSW and Hospital Inpatients), 
NCHADS generated a random list of study identification codes 
for 10% of all specimens. They then sent the chosen 
specimens to the reference laboratory for restesting. 

~ The performance of the Sihanouk Hospital laboratory was 
judged by NCHADS based on the degree to which their results 
were the same as those of the reference laboratory. Sihanouk 
Hospital laboratory also used standard controls to verify the 
results of their testing. 

2. Those attending the pre-surveillance workshop in Phnom Penh 
were requested to conduct training sessions at the provincial 
level (as outlined in the section above on Training of Personnel) 
for the ANC and T6 center staff, as well as for the Provincial 
Surveillance Teams. This training included sampling and data 
collection procedures for HSS, as well as proper completion of 
forms and proper storing of specimens. 

3. When National Supervisory Teams visited the province, they 
conducted additional training for TB and ANC staff. 
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4. A schedule of supervisory visits by the national team was 
prepared ahead of time, and extra attention was focused on 
those provinces that had been particularly problematic in the 
past. 

METHODOLOGY FOR THE ESTIMATION OF 
NUMBER OF HIV INFECTIONS IN CAMBODIA 

Estimating the number of infections requires close examination of 
the available data sources and careful analysis of the changes in 
those data that occur from year to year. Each year, a careful 
analysis of all data collected is undertaken and attempts are made 
to improve the estimation procedure. While a large amount of HIV 
data is collected in the HIV sentinel surveillance system, many of the 
sentinel groups are at higher risk of contracting HIV than the 
population in general, and thus cannot be used for estimating the 
number of infections in the overall Cambodian population. Estimates 
for the population at large must be based on those sentinel 
populations that are more representative of the population as a 
whole. 

For women, antenatal clinic attendees provide the closest 
approximation available to the prevalence of HIV among women of 
reproductive age. However, they differ from women at large 
because, (a) not all pregnant Cambodian women receive antenatal 
care at government clinics, (2) they are more likely to be sexually 
active than the female population at large, and (3) their age 
distribution differs from the age distribution in the overall female 
population. Despite these differences, an examination of the 
prevalence data in five provinces from the 1999 household HIV 
testing, compared with the corresponding prevalence from antenatal 
clinic attendees, showed no consistent relationship between the ANC 
prevalence and the household values, which would be more 
representative of the overall population prevalence and could, 
therefore, be used to adjust the population estimates. In some 
provinces ANC was higher; in others the household survey value was 
higher. This variability results from the statistical imprecision 
created by the small sample sizes and low prevalence among 
antenatal clinic women. Therefore, in the absence of convincing 
evidence to the contrary, the prevalence among ANC women was 
used to approximate the prevalence in reproductive age women at 
large. The number of infected women between 15 and 49 years of 
age can then be calculated as the number of women in the 15 to 49 
age range multiplied by the HIV prevalence among antenatal women. 
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In 1999, the approach involved using the ANC rates and populations 
at the provincial level. However, direct application of this 
methodology to the data in 2000 produced extreme and unrealistic 
drops in the number of infections (a decline of almost 40 000 people 
living with HIV between 1999 and 2000). This number was too 
extreme to be epidemiologically plausible, given the duration of the 
Cambodian epidemic. Further analysis revealed that the reduction 
resulted almost entirely from two large population provinces that 
had substantial drops in ANC prevalence among women. A closer 
examination of the provincial ANC rates and their change over time 
revealed that the statistical fluctuation in ANC rates at the 
provincial level is quite large from year to year - making provincial 
level estimates unstable. Applying the ANC prevalence at the 
national level produced more stable and plausible estimates over 
time. Thus, the total number of existing infections among 
Cambodian women (15-49 years of age) in 1997, 1999 and 2000 was 
calculated by multiplying the crude national ANC prevalence (3.2% 
2.6% and 2.3%, respectively) by the population of females 15-49 
years old for each year. The population was assumed to grow at a 
constant rate, determined from the 1998 adjusted census and the 
population projections for 2001 produced by the National Institute of 
Statistics. Because the 1998 surveillance sampled married women 
instead of ANC women, it could not be used directly for estimation 
of a comparable value. Instead the number of infections in 1998 was 
calculated by interpolating the surveillance data from 1997 and 
1999. 

For men, there are currently no groups in the sentinel system that 
can be considered representative of the male population at large. As 
a result, male infections were estimated in a manner similar to the 
previous year's approach - by taking the ANC prevalence and 
mUltiplying it by a male-to-female ratio to reflect the fact that men 
are more heavily infected with HIV in Cambodia than women. A 
fixed ratio of 1.5 was used for the calculation. This value was 
decided upon after close examination of the male and female data 
from the 1999 household survey and the male-to-female ratios in 
hospital in-patients, tuberculosis patients and blood donors. This is a 
somewhat lower male-to-female ratio than is estimated in 
neighbouring Thailand, and probably reflects differences in the 
transmission dynamics between the two countries. The number of 
male infections was then calculated as the male population in a 
given year multiplied by the ANC prevalence multiplied by the male
to-female ratio. 
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METHODOLOGY OF BEHAVIOURAL 
SURVEILLANCE SURVEYS 

Between 1997 and 2000, NCHADS also conducted behavioural 
surveillance surveys (BSS), a series of repeat cross-sectional surveys 
conducted annually in occupational groups. The goal was to monitor 
high-risk sexual behaviour on a regular and systematic basis. The 
measures in the questionnaire focused on the main modes of 
behaviour that put people at risk for HIV infection. Cambodia's BSS 
sentinel groups included police, military, mototaxi drivers, brothel
based direct female sex workers (DFSWs) and indirect female sex 
workers (IDFSWs) in five provindal capitals (Battambang, 
Sihanoukville, Kompong Cham, Phnom Penh and Siem Reap). 

HSS data suggested that the Cambodian HIV epidemic had begun to 
shift to the general population, suggesting a need to measure the 
extent of high-risk behaviour in the general population, compared 
with the sentinel groups. This was especially an issue for BSS male 
sentinel groups because the assumption was that military and police 
were at higher risk than other urban men. Therefore, in 2000 the 
BSS was a household survey of adult males, rather than selected 
occupational groups, providing a comprehensive description of 
sexual behaviour among men in Cambodia. 

The 2000 household survey was conducted in the five provinces 
where BSS had been done annually. The sample covered urban and 
rural areas: each of the five provinces contained one urban district 
(the provincial capital) and three rural districts. It employed a 
multistage cluster sample of household men 15-49 years of age. The 
number of respondents for each group was determined based on the 
estimated level of key risk behaviour (the percentage always using 
condoms in commerdal sex from the 1997 BSS data on working 
menlvocational students) and the degree of confidence required to 
detect a significant change in behaviour over time in this population. 
Sample sizes were also estimated to be large enough to detect cross
sectional differences between sub-popuLations (i.e. rural men vs. 
urban men). Therefore, a sample size of 3166 men was collected 
across the five provinces to produce a sample of 250 rural and 250 
urban men per rural and urban area in each province. 
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RESULTS 

The results of the 2000 HIV sentinel surveillance are reported in 
Tables 1-7 and Figures 1-12. National HIV prevalence was lower than 
in 1998 and 1999 in all the sentinel groups except beer promotion 
girls. Cambodia is only one of a few developing countries to have 
been able to document such a decline. 

Table 1 gives the list of sentinel sites and sentinel groups included in 
sentinel surveillance since 1992. Surveillance was conducted in 21 
of the 24 provinces. Sentinel surveillance was not conducted in Keb 
ville, Otdar Mean Chey, and Mondul Kiri because of the small 
populations in those three provinces and the difficult access to 
remote, mountainous areas in two of them. The sentinel groups 
included in the 2000 HSS were direct commercial sex workers 
(DCSW), police, pregnant women attending antenatal clinics (ANC), 
newly diagnosed tuberculosis patients, hospital inpatients in both 
medical and surgery services (three provinces only) and indirect 
commercial sex workers (IDCSW). The indirect commercial sex 
workers included beer promotion girls, bar girls, karoake workers 
and masseuses and, thus, represented a much broader group than 
that included in the IDCSW category prior to 1999. 
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Table 1. Changes of the sentinel sites and groups of the HIV Surveillance System in 
Cambodia, 1992 - 2000 

YEAR 
1992 1993 1994 1995 1996 1997 1998 1999 2000 

PNP No PNP PNP PNP PNP PNP PNP PNP 
survey BMC BMC BMC BMC BMC BMC BMC 

BTB BTB BTB BTB BTB BTB BTB 
SHY SHY SHY SHY SHY SHY SHY 
SRP SRP SRP SRP SRP SRP SRP 

KDL KDL KDL KDL KDL KDL 
KHK KHK KHK KHK KHK KHK 
PST PST PST PST PST PST 
RTK RTK RTK RTK RTK RTK 

KCM KCM KCM KCM KCM 
II KCN KCN KCN KCN KCN 
" .5 KPT KPT KPT KPT KPT .. KRT KRT KRT KRT KRT J! KSP KSP KSP KSP KSP 

PVG PVG PVG PVG PVG 
STGSVG STGSVG STGSVG STGSVG STGSVG 
TKO TKO TKO TKO TKO 

KEP KTH KTH KTH 
KTH PAL PAL 
MDK PVH 
PVH 

-DCSW -DCSW -DCSW -DCSW -DCSW -DCSW -DCSW -DCSW 

t -TB -TB -TB -TB -TB -POL -TB -TB 

~ 
-POL -POL -POL -POL -POL -MWRA -POL -POL 
-MIL -MIL -MIL -MIL -MIL -IDCSW -ANC -ANC 

"U -ANC -ANC -ANC -ANC -ANC -HIPN -BEG -IDCSW :§ 
a -SID -IDCSW -HIPN -FRL -HINP .. 

-HIPN ." 

-HH 

NOTE: 

• DCSW: Direct CClIJIJJIBrcial Sex Work.rs 

• 
• 
• 

TB: Tub.rculo.i. patients 
POL: Polic. p.r.onnel 
MIL: Mili tary personn.l 

l'--. 

] 
ANC: Antenatal Clinic Attendee. 
STD: Sexually Transmi tted 

• 
• . l:: 

D1.. •• a ••• ~ 

• 
• 
• 
• 
• 

pati.nt 

IDCSW: Indir.ct CClIJIJJIBrcial Sex Worker. 
MWRA: Married WOIII8Il of Reprociucti ve Age 
HIPN: Hospital In-Patient. 
FRL: Fr •• lanc.r 
HH: Households 

BMC: Banteay Mean Chey 
BTB: Battambang 
KCM: Kampong Cham 
KCN: Kampong Chhnang 
KSP: kampong Speu 
KTH: Kampong Thom 
KPT: Kampot 
KDL: Kandal 
KHK: Koh Kong 
KRT: Kratie 
PAL: Paylin 
PNP: Phnom Penh 
PVG: Prey Veng 
PST: Pursat 
RTK: Rattanakiri 
SRP: Siem Reap 
SHY: Sihanouk Ville 
STG: Stung Treng 
SVG: Svay Rieng 
TKO: Takeo 
PVH: Preah Vi hear 

\...) 

~ 
.S! 
l:: 
~ 
~ 
f:S ..... 
~ 

§ 
~ 
N 

~ 
I:: 
C 

~ 
~ 
~ 

~ 
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The refusal rates for direct commercial sex workers, indirect commercial sex 
workers and police in each of the provinces is given in Table 2. The 
proportion refusing to participate ranged from a low of 0% in several groups 
to as high as 58% among police in Pailin. Generally higher refusal rates were 
observed among the police and indirect commercial sex workers. 

Table 2. Refusal rate among target populations, Cambodia, HSS 2000 

No Province,lYiIle DCSWs IDCSWs Police 

1 Banteay Meanchey 2.0% 9.1% 0.7% 
2 Battambang 9.7% 16.8% 8.2% 
3 Kampong Cham 5.7% 32.3% 7.1% 
4 Kampong Chhnang 0.0% 4.8% 0.0% 
5 Kampong Speu 5.6% 9.0% 1.6% 
6 Kampong Thom 13.7% 32.0% 19.6% 
7 Kampot 13.6% 16.9% 15.3% 
8 Kandal 18.0% 25.0% 23.0% 

9 Kohkong 6.0% 19.0% 0.0% 
10 Kratie 0.0% 7.5% 7.1% 
11 Pailin 6.0% 14.0% 58.0% 
12 Phnom Penh 0.0% 0.0% 0.0% 

13 PreyVeng 0.7% 0.0% 0.0% 

14 Pursat 0.0% 20.3% 0.0% 

15 Rattanakiri 0.0% 0.0% 1.0% 
16 SiemRiep 4.5% 2.6% 4.1% 
17 Sihanouk V ilIe 0.7% 3.3% 1.7% 
18 Stung Treng 4.0% 13.0% 18.0% 

19 Svay Rieng 12.5% 4.9% 3.8% 
20 Takeo 1.0% 4.6% 4.8% 
21 Preah Vihear 0.0% 15.2% 6.7% 

Total 4.9% 11.9% 8.6% 

Figure 1 presents HIV prevalence among the sentinel groups. The prevalence 
was highest in direct commercial sex workers (31.1%) and lowest among 
pregnant women attending antenatal clinics (2.3%). The prevalence among 
indirect commercial sex workers (16.1%) was almost half that in direct 
commercial sex workers. Police had a prevalence of 3.1%. 
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The prevalence of HIV in the sentinel groups in the 21 individual 
provinces is shown in Table 3. The prevalence of HIV among hospital 
inpatients was determined only in Battambang, Kampong Cham and 
Phnom Penh. The sample sizes achieved in the various sentinel 
groups in the individual provinces varied widely and underscores the 
unstable prevalence derived from them. Results were not obtained 
from Pailin for tuberculosis patients. The summary prevalence for 
each of the sentinel groups was not weighted by the relative size of 
the population of the province. 

Tables 4 provides HIV prevalence by province and by age group for 
pregnant women attending antenatal clinics in 2000, in both 
provincial capital (PC) and remaining districts (RD). 

Table 5 shows HIV prevalence rates among sentinel groups in 
Cambodia from 1992 to 2000. 

Figures 2-7 give the national trends in HIV prevalence for antenatal 
women, direct commercial sex workers (by age group), police in 
urban areas (by age group), beer promotion girls, tuberculosis 
patients and blood donors for the last three to four years. Trends 
among indirect commercial sex workers were determined only by 
beer promotion girls because they are the only subgroup for which 
data was consistently collected from 1998-2000. Only police in 
provincial capitals are included for the same reason. The data point 
for 1998 among the pregnant women attending antenatal clinics is 
interpolated because antenatal women were not included as a 
sentinel group in 1998. There was a downward trend in each of 
these groups except for the beer promotion girls who remained at 
essentially the same level. The lower prevalence of HIV among 
tuberculosis patients in 2000 is difficult to explain as the proportion 
would be expected to increase as more HIV infected individuals 
progress to clinical AIDS and because tuberculosis is probably the 
most common opportunistic infection in Cambodia. It should be 
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noted, however, that, over the last several years, there has been an 
expansion in the number of rural health centers with the capadty to 
diagnose tuberculosis. Thus, the mix of patients diagnosed at the 
provindal referral centres and at the rural health centres has 
changed. An increase in the proportion of milder cases, perhaps 
more likely to have been diagnosed at the rural health centres, 
would have decreased the observed prevalence of HIV among TB 
patients, as patients with both HIV and tuberculosis are more likely 
to have advanced disease. 

In each province (data not shown), from 1992 to 2000, while the high 
prevalences of HIV among the DCSWs are relatively stable, the 
prevalences of HIV among the other groups (in which the HIV 
prevalences are lower) fluctuate greatly due to the small sample 
sizes relative to HIV prevalence level. Thus, it is difficult to evaluate 
the prevalences in these groups at the provindal level. 
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Table 3. HIV Seroprevalence rates among target populations in Cambodia, 2000 

Police TB patients I ANC 
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Table 4. HIV Seroprevalence rates among ANC women by age groups and site, Cambodia, 2000 

No. I ProvinceNiIle 

Note: PC-Provincial Capital 
RD-Remaining Districts 
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Table 5. HIV Seroprevalence rates among sentinel groups, Cambodia, 1992 - 2000 

. Year 

Target groups 1992 1994 1995 1996 1997 1998 

N. tested % N.tested 1% N. tested % N. tested % N. tested % N. tested % 

DCSWs 207 9 213 \39 1007 38 1859 40.9 1132 39.3 2284 42.6 

~ubercuIosispatients N/A N/A 602 2.5 1826 3.9 1035 5 N/A 

Police personnel 240 0 N/A 954 8 1775 5.5 1325 6 2650 6.2 

Military J)e1'sonel 200 0 N/A 1013 5.9 1429 5.9 1249 7.1 N/A 

lANe Attendees 195 0 N/A 870 2.6 3429 1.7 5003 3.2 N/A 

STDs patients 805 4 1072 I 9 N/A N/A N/A N/A 

IDeSWs N/A N/A 549 25.3 N/A N/A 1358 19.1 

Hospital in patients N/A N/A N/A N/A 1155 6 1173 12.2 

MWRA N/A N/A N/A N/A N/A 8879 24 

Household Male N/A N/A N/A N/A N/A N/A 

Househols female N/A N/A N/A N/A N/A N/A 

1999 

N. tested % 
2259 33.2 

2166 7.9 

4141 4.7 

N/A 

5397 2.6 

N/A 

1488 18.6 

1061 11 

N/A 

3069 1.8 

3066 1.2 

2000 

N. tested % 

2180 31.1 

2739 6.0 

4711 3.1 

N/A 

6562 2.3 

N/A 

1799 16.1 

1016 10.0 

N/A 

N/A 

N/A 
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FIB 2. HIV trend amont antenatal women 

Cambodia, 1997· 2000 
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Fllure 4: Trend of HIV Seroprevalence amonl Polkemen In Urban Ar .. s by AI. 
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Figure 6:Trend of HIV Seroprevalence among TB Patients 
Cambodia, 1995-2000 
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Figure 7: Trend of HIV Seroprevalence among Blood Donors 
Cambodia, 1991-2000 
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The results of the calculations to estimate prevalence for men, 
women and the entire adult population are given in Table 6 and 
Figure 8. They show a steady decline in the number of people living 
with HIV, from an estimated 210 000 in 1997 to 169 000 in 2000. 
This decline is believed to result from more people dying of AIDS 
than becoming infected with HIV every year. While new infections 
do continue, prevention efforts have substantially reduced the 
number of new infections each year, dropping it below the number 
of people dying annually. Thus, the number of infections in the 
population at large is decreasing over time. 
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Table 6. Estimates of HIV infection in Cambodia 1997-2000 - National Aggregate Data 

Year Fem Male ANC MlFRatio FemHIV+ Ma/eHIV+ 
15-49 15-49 

1996 2,753,015 2,374,283 0.017 1.5 46801 60544 
1997 2,841,352 2,476,983 0.032 1.5 90923 118895 
1998 2,932,524 2,584,124 0.029 1.5 85043 112409 
199~ 3,026,621 2,695,900 0.026 1.5 78692 105140 
2000 3,123,73S 2,812,510 0.023 1.5 71846 97032 
2001 3,223,971 2,934,165 

NOTE: 
- Populations were available for 1998 (adjusted for under-enumeration and migration) and 2001 
from population projections. These were used to determine the growth rate in the 15-49 population. 
This rate was then used to interpolate the 1999 and 2000 populations and applied backwards to 
produce the 1997 population 
- The figures on this page are derived at the national level using aggregate national data. They assume 
that HIV prevalence among ANC women is a good approximation to the HIV prevalence among general 
population women. Male figures are then calculated by upward adjusting this number by a male 
to female ratio, which can vary over time (aHhough kept fixed here). Populations are adjusted upward over 
time at the growth rate specified (using 1998 population as the base). 
- Calculation of Population Growth rates: 

1998 

2001 

adjusted pop 

projected pop 

Growth rate 

Males 

2,584,124 

2,934,165 

0.043254806 

Females 

2,932,524 

3,223,971 

0.032087 

TOTAL 

107345 
209818 
197453 
183832 
168878 
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Figure 8: Estimated Number cI Adults Ale 15-49 Living with HIV Cambodia, 
1997-2000 
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ALthough the behavioural surveillance survey (BSS) was conducted 
separately from HlV sentinel surveillance it is useful to include some 
behavioural data from the 2000 BSS among men in the general 
population and the earlier BSS among the sentinel risk groups from 
1997-1999. 

Figure 9 provides data on the use of condoms for the individual 
sentineL groups. It is clear that the proportion of men using condoms 
rose dramaticaLLy from 1997 to 1999. OveraLL 13% of men have had 
sex with a direct female sex worker in the past year (19.4% urban vs. 
10.9% rural). 

Figure 10 provides data on the locale where men encountered the 
last sex worker they had sex with. It shows that more than 50% of 
men had sex with a female sex worker in a brothel, illustrating that 
men still go primarily to brothels for commercial sex. Although 
there is a wide range of places where men can find sex workers, no 
one venue predominates after brotheLs. 
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FltJre 9: Consistent condom use with con. I II!! dal sex parb1ers 
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Figure 10: Percent of men in general population 
visiting FSWs In the last year, BSS IV 

CantIodia, 2000 

With brothel * 12.7% 

With non brothel** 7.4% 

*May also have had sex with brothel sex workers 

**Non brothel include h~l, street, massage, dancing 
bar, beer, karaoke girl and women at festival 
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DISCUSSION 

The proportion of Cambodians with HIV infection is declining in all 
the sentinel groups except beer promotion girls, in which the 
proportion has remained stable. The estimated number of people 
with HIV in the general population of Cambodia is also declining, and 
appears to have declined most among 15-19 year olds. However, the 
national prevalence of HIV in Cambodia remains the highest of any 
country in Asia and the number of reported AIDS cases is rising 
sharply. 

Consistent use of condoms in commercial sex has risen in all groups, 
including the general male population. However, many men remain 
at significant risk. Thirty percent of Cambodian men still do not use 
condoms during commercial sex. Only 12% of Cambodian men have 
ever been tested for HIV. 

As Cambodia's epidemic progresses, more people are dying from 
HIV I AIDS than are becoming infected, thus the overall number living 
with HIV is declining. However, the number of new HIV infections 
each year has also dropped, particularly among young people, as 
prevention strategies take effect. 

CONCLUSIONS 

These data indicate a decline in HIV that could be explained by the 
success of prevention efforts to increase condom use. The number 
of people developing AIDS and dying continues to rise rapidly, 
creating a rapidly increasing demand for AIDS care and treatment. 
For this reason, continued vigorous efforts, including continued 
funding and extension of prevention and care programmes 
nationwide, are needed to accelerate the decline of HIV infections 
and provide for the needs of those living with HIV and AIDS. 
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PROGRAMMATIC IMPLICATIONS 

There is an urgent need to continue prevention activities targeted to 
sex workers and their clients. Married men, in particular, need to be 
targeted for promotion of condom use during commercial sex. There 
is also a need to increase prevention activities targeted to the general 
population (e.g. husband/wife and mother/child transmission). Future 
estimates of the number of HIV-infected persons in Cambodia need to 
account for HIV-infected newborn infants. 

The health care system in Cambodia needs to respond to the 
increasing demands for care and treatment for HIVIAIDS. Access to 
voluntary testing and counselling (without risk of disclosure) must be 
increased. Stigmatization of HIV-infected people and the major risk 
groups remains a major barrier to effective HIV prevention and care 
and needs to be forcefully addressed. 

RECOMMENDATIONS ON FUTURE SURVEILLANCE 
BY THE SURVEILLANCE WORKING GROUP 

The Surveillance Working Group (external surveillance advisors and 
NCHADS staff) met on May 3, 2001 to discuss future plans for HIV 
surveillance. As the surveillance system in Cambodia improves over 
time, new data shed light on current and past trends of the 
epidemic, allowing for a more refined interpretation each year. 
However, since every country has its own unique epidemic patterns, 
inevitably new questions arise, and new information is needed to 
improve the understanding of observed patterns. The surveillance 
system needs to be stable to monitor trends over time, yet it also 
needs to be adaptable to changing epidemic patterns. Because of 
this, the SWG looked at potential supportive research activities, 
related to surveillance, that could help answer some of the 
outstanding questions. They outlined a series of recommendations, 
taking into account information gaps that were identified during the 
process of making the estimates and preparing to do projections for 
the year 2000. The most important gaps influencing the 
recommendations are outlined below: 

• HIV prevalence among young people, both male and female 
aged 15-24, and how this changes over time. (Prevalence 
among young people can serve as a proxy for HIV incidence, 
since they represent relatively new infections). 
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• The ratio of HIV infected males to females and how it has 
changed over time. (This information is critical for making 
national estimates, and there is not much data available to 
help make the determination) 

• The changing nature of sex work. Is there a shift in the 
women who are selling sex or in the locations where sex is 
sold? (This information is needed to gauge whether there is 
more indirect sex work than before). 

• The way men and women define sweethearts, and how it has 
changed since the last qualitative research was done in 1995. 
(This information is also needed to gauge possible changes in 
indirect sex work). 

• The risk behaviours of other indirect sex workers (besides 
beer promoters) and their clients. (This information is 
needed to guide prevention programmes and evaluate 
changes over time, if there are in fact more indirect sex 
workers, or new groups of indirect sex workers). 

• Given the very short reported duration of sex work 
(approximately one year), what happens to sex workers after 
they stop selling sex? Do they marry and start families, or 
continue to sell sex in other venues? (This information is 
needed to help determine why the male/female ratio 
appears to be so low. It is possible that many of the ANC 
women who are currently HIV-positive were infected through 
selling sex). A corollary to this is the question of where 
female sex workers come from. 

• Given rapidly changing social and socioeconomic patterns and 
patterns of mobility, are there new groups at risk of HIV? (An 
assessment of this is needed to so that the surveillance 
system does not overlook potential pockets of new infection). 

The recommendations for future surveillance and related research 
are described below, taking into account the noted information 
gaps. 
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1. RECOMMENDED SENTINEL GROUPS FOR HSS 2001 

Time/rame 

Planning to begin in August 2001 
Data Collection: October-December, 2001 

The consensus was that for HSS 2001, most of the same groups 
included in the 2000 surveillance should be kept, to allow for the 
continued monitoring of trends. However, it was thought that some 
new groups should be added to account for potential shifts in 
patterns of related high risk behaviour and sex service (from direct 
to indirect) as well as new patterns of migration and mobility, 
related to socioeconomic patterns. It was also suggested that some 
of the sentinel surveillance groups be dropped, since they were no 
longer providing useful information. The recommended groups for 
2001 are: 

HSS Sentinel 
Inclusion Criteria Sample Size 

Special 
GroUJlS considerations 

ANC Pregnant women • 300 PC per province The survey 
age 15-49 in • 300 RD per province should not 
Provincial plus over-sample of young age exceed three 
Capitals (PC) and groups: months (Oct-Nov, 
remaining • 15-19: 50 PC per province 2001) even if 
districts (RD) • 15-19: 50 RD per province the oversample 
for all provinces • 20-24: 50 PC per province targets are not 

• 20-24: 50 RD per province achieved 

Police Keep as is • 300 for provinces where 
most recent estimate of 
prevalence was 5% or less 

• 100-150 for provinces where 
most recent estimate of 
prevalence was > 5% 

DSW Keep as is 100-150 per province Measure duration 
of sex work to 
help determine 
whether the 
prevalence data 
can be used as a 
proxy for 
incidence 

Indirect Keep combined • 300 for provinces where Measure duration 
sex workers sample of beer most recent estimate of of sex work (do 

and karaoke girls prevalence was 5% or less pretesting among 
only (drop • 100-150 for provinces where sex workers to 
massage and bar most recent estimate of find out how to 
girls since they prevalence was > 5% ask about this 
represented a 
small portion of 
the sample in 
2000) 

Hospital Drop 
In-patients 
TB Patients Drop 
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2. RECOMMENDED SENTINEL GROUPS FOR BSS V - 2001 

Time/rame 

Planning to begin in October 2001 
Data Collection: November-December, 2001 

The consensus was to skip the groups who were included in the 2000 
STD prevalence survey (DCSW, Police, Military), because there are 
behavioural data for them in 2000. Therefore, the suggestion was 
to repeat only mototaxi drivers and and beer promotion girls in BSS V 
and consider and add some new groups, potentially to include 
karaoke as a new indirect sex work group, and other groups 
potentially at risk because of shifting socio-economic factors and 
mobility. An assessment should be conducted to determine who 
these new groups should be (details are below). 

Sample size needed to detect 
BSS Sentinel 

Inclusion Criteria cbange of 10% plus design 
Groups effect (xl)* 

Mototaxi • 292 x 2 = 584 
Drivers 

Beer Girls • 338 x 2 = 676 

This group • 338 x 2 = 676 
NEW GROUP has been 
Karaoke proposed so 
Girls that other 

forms of 
indirect sex 
work are 
examined more 
closely 

• All sample sizes were calculated to detect change of 10% from 1999 
assuming two-sided test, alpha 0.05, power 80% with a design effect 
(x2). 

··Sample sizes for Karaoke workers (assumed to be IDFSW) were 
calculated to be large enough to detect a difference in condom use 
during commercial sex from beer promoters (other IDFSWs) in 1999. 
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Special 
considerations 

117 per 
provincial 
capital 
(584/5) 
135 per 
provincial 
capital 
(676/5) 
135 per 
provincial 
capital 
(676/5) 
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3. NEW HSSlBSS SENTINEL GROUPS 

There is concern that regional epicentres (such as Poi pet and Koh 
Kong), as well as other high risk groups, such as mobile/migrant 
populations, are not being adequately addressed in the surveillance 
system. It is, therefore, proposed that exploratory qualitative 
research be undertaken to assess potential new groups for 
surveillance. This research should identify demographic, 
behavioural and biomedical factors associated with increased 
potential for exposure to HIV. The research should first examine 
secondary sources of migration information (census, DHS, etc.), and 
any other related research, to help determine the extent and 
characteristics of mobile populations, as well as geographic and time 
trends. Once a comprehensive list of potential populations has been 
compiled, a rough assessment of the risk situation in several 
potential communities should be conducted. This assessment should 
be drawn from a combination of key informant interviews: in-depth 
interviews with members of the community in question; focus group 
discussions; and observations. The purpose of the assessment will be 
to provide enough information to determine which groups should be 
added to the HSS/BSS system. Ideally this research should be 
conducted during the summer of 2001, so new groups can be 
included in the 2001 round of HSS and BSS. Some potential 
migrant/mobile populations that have been suggested already are 
male construction workers and female factory workers. These are 
potential internal migrant groups. There may be other internal 
migrants, as well as external migrants that could be part of the 
assessment. 

4. RESEARCH TO SUPPORT SURVEILLANCE AND ADDRESS 
INFORMATION GAPS 

In addition to HSS and BSS, the following research activities are 
proposed to supplement existing information and provide further 
insights into the dynamics of the epidemic. 

• Conduct secondary analysis of past and present AIDS case 
reporting by age and sex to help determine the sex ratio, and 
ensure that the system provides this information in the future. 

• Assess the mode of transmission among people currently infected 
with HIV, identified through several sources including hospital 
patients, people tested at VCT and mother-to-child transmission 
sites, and through home-based care programmes. Among other 
things, this research will help address the question of what 
happens to sex workers after they stop selling sex. Conduct 
secondary analysis of the BSS to look further into the question of 
where sex workers come from. 
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• Study discordant couples (presumably identified through 
MTCT studies) to explain more about the source of infection 
for women (i.e. were they former sex workers, or did they 
become infected from their husbands or regular partners), 
and also to determine the proportion of female positive/male 
negative couples. 

• As maternal to child transmission programmes come online, 
and testing for HIV among pregnant women becomes routine, 
set up reporting so the results are fed into sentinel 
surveillance. This will greatly reduce the difficulties due to 
statistical fluctuations resulting from low prevalence and 
small sample sizes in the current ANC samples, which will in 
turn help with producing more stable national estimates. 

• Add questions to the BSS for both males and females to look 
at occupation of sexual partners. This will help with 
understanding potential shifts in sex work, and give insight 
into whether there are new groups of females (such as 
factory workers) engaging in indirect sex work. Such 
research would also provide additional information on 
occupations of men who are most likely to visit sex workers. 

• Undertake a qualitative study to look at changes in sex work, 
including different types of women who work in sex and 
updated information about the definition of sweethearts, sex 
workers and regular clients. 

• Update research inventory on all HIV / AIDS related 
behavioural and biomedical research done by government 
institutions, local and international NGOs and other national 
and international research partners so that all available data 
can be drawn upon for helping with interpret of surveillance 
data, and planning for future surveillance needs. 
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s. AsiAN EPIDEMIC MODEL 

The Cambodian epidemic has evolved quickly - HIV prevalence rose 
rapidly in the early and mid-1990s, but is now showing evidence of 
falling slowly in most populations. This is not often seen in 
developing countries. In most countries, prevalence rises to a high 
level and then settles into a fairly high and stable level. However, 
the Cambodian pattern is not unprecedented. Neighbouring 
Thailand has followed a similar pattern of rapid epidemic growth, 
followed by slow prevalence decline in surveillance populations. 

The trends in HIV prevalence observed in Thailand and Cambodia are 
NOT those of an HIV epidemic evolving naturally - they are instead 
the patterns of epidemics in which behavioural changes have 
significantly altered the epidemics' natural histories. Epidemics in 
which sex work dominates in the early phases, as in many places in 
Asia, where female sexual contacts outside of marriage tend to be 
very limited, are particularly sensitive to increases in condom use 
between sex workers and clients. In both Cambodia and Thailand, 
condom use in sex work rose rapidly in response to prevention 
efforts. This can be expected to produce rapid declines in the 
number of new infections over time. 

To address this, the Asian Epidemic Model (AEM), which has been 
able to fit 10 years of epidemiological and behavioural data in 
Thailand, is planned to be applied to the time series of 
epidemiological and behavioural data in Cambodia, resulting from 
careful analysis of the HSS and BSS data. 

The model contains six major population sub-groups: general 
population males and females; male clients of sex workers; direct 
and indirect sex workers; and injecting drug users (which will not be 
used in Cambodia). The size of each population and behavioural 
time trends (condom use, frequency of intercourse, etc.) will be set 
from analysis of existing behavioural studies in the country. The 
transmission parameters (e.g., HIV transmission probabilities, STO 
cofactors, circumcision cofactors) will then be adjusted to obtain a 
fit to time trends in epidemiological HIV data in the country. 
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ANNEX 

UST OF PARTICIPANTS OF THE INFORMATION DISSEMINATION MEETING 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Name 

Dr Chhum Vanarith 
MrSin Eap 
DrKuy Sok 
Dr Lay Vithiea 
MrSom Yem 
Dr Chhun Lypich 
Dr Sek Sokhoeun 
Mr Lim Lean Ngoun 
MrYou Pisey 
Mr HoutThan 
Mr Houn Thin 
Dr Thouch Sokha 
MrSok Sambo 
Dr Kek Tean Orn 
Dr Chhun Huor 
Dr Leng Veng Se 
Dr Cheam Saem 
Dr Samuth Lima 
DrSeng Ran 
Mrs Keo Kunthea 
Dr Koeut Meach 
Mr Mam Sophal 
MrOukOeung 
Mr Uch Sophy 
Dr Khlem Sokun 
DrSor Hong 
Mr Sin Son Lay 
Dr Eng Kun Vuth 
Dr LyTung 
Dr Kros Sarath 
Mr Kiv Bun Sany 
Mr Kim Sitha 
Dr Heng Nhoeu 
Dr Meas Tha 
Dr Yin Samuth 
Ing Seng Kang 
DrUm Sokhan 
MrKem Ley 
Mr Mok Sambath 
Dr Khun Sophorndara 
Mr Men Sothy 
Mr Heng Sophat 

Institution 

Banteay MeanChey 
Banteay MeanChey 
Battambang 
Battambang 
Kampong Cham 
Kampong Cham 
Kampong Chhnang 
Kampong Chhnang 
Kampong Thom 
Kampong Speu 
Kampong Speu 
Kampot 
Kampot 
Kandal 
Koh Kong 
Koh Kong 
Kratie 
Kratie 
Paylin 
Paylin 
Phnom Penh 
Phnom Penh 
Prey Veng 
Prey Veng 
Pursat 
Pursat 
RattanaKiri 
RattanaKiri 
Siem Reap 
Siem Reap 
Sihanouk Ville 
Sihanouk Ville 
Stung Treng 
Stung Treng 
Svay Rieng 
Svay Rieng 
Takeo 
Takeo 
Preah Vi hear 
Preah Vihear 
Kep 
Kep 
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LIST OF PARTICIPANTS OF THE INFORMATION DISSEMINATION MEETING 

43 Mr Khek Yaden Mondulkiri 
44 Mr Kuch Vanna Mondulkiri 
45 Mr Kham Samphos Oddor Mean Chey 
46 HE Mum Bun Heng Ministry of Health 
47 Dr Mean Chhi Vun National Center for HIV/AIDS, 

Dermatology and STDs (NCHADS) 
48 Dr Hor Bun Leng NCHADS 
49 Dr Seng Sut Wantha NCHADS 
50 Dr Ly Penh Sun NCHADS 
51 Dr Chhoun Samrith NCHADS 
52 Dr Lim Yi NCHADS 
53 Dr Kaoeun Chetra NCHADS 
54 Dr Theng Thithara NCHADS 
55 Dr Mun Phalkun NCHADS 
56 Miss Tep Samnang NCHADS 
57 Mrs Kao Chantha NCHADS 
58 Mrs Seng Sopheata NCHADS 
59 Dr Sau Kessana NCHADS 
60 Dr Seng Sopheap NCHADS 
61 Dr Lan Van Seng NCHADS 
62 Dr Kim Bunna NCHADS 
63 Dr Prom Phanit NCHADS 
64 Dr Chan Vicheth NCHADS 
65 Dr Phlang Sowaddana NCHADS 
66 Dr Mok Sokuntheary NCHADS 
67 Dr Nong Kanara NCHADS 
68 Dr Meas Vuthy NCHADS 
69 MrTean Chay NCHADS 
70 Mrs Em Sophon Ministry of Social Affaire Labor 

Vocational Training and Youth 
Rehabilitation 

71 MrKim Sanh Ministry of Education Youth and 
Sport 

72 Mr. Sia Phirum Ministry of National Defenses 
73 Dr Hy Sameth Ministry of Interior 
74 Dr Kou Sothea Ministry of Woman Veteran Affaires 
75 DrOuk Rim Ministry of Rural Development 
76 Dr Mam Sophin MHD 
77 Dr Sinath Oukspphea Communicable Disease Control, 

MOH 
78 Dr So Phat National Institute of Public Health 
79 Dr Team Bak Khim Centre National Anti-Tuberculeux 
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81 
82 
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84 
85 
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88 
89 
90 
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92 
93 
94 
95 
96 
97 
98 
99 
100 

101 

102 
103 

104 

105 
106 

Mrs Kruy sun Lay 
Dr Philippe Glaziou 
Ros Thoeun 
Dr Nou Sovann 

Suntaknamorychhum 
Motoko Seko 
Etienne Poi rot 
Loun Monil 
Saro Nam 
Pok Panhavicheth 
Dr Chhim Sarath 
Dr Chhim Sopheakro 
Saiko Chiba 
Jans Janssen 
Jan de lind van wijngaarden 
John Deidrick 
Ngudap Paljor 
Kono Satoko 
Peter Godwin 
Dr Oscar Barreneche 
Prof Roger Detels 

Prof John Kaldor 

Dr Tobi Sa ide I 
Dr Tim Brown 

Dr Pam ina Gorbach 

Dr Wiwat Peerapatanapokin 
Dr Nguyen Thi Thanh Thuy 

Pasteur Institute in Cambodia 
Pasteur Institute in Cambodia 
World Vision International 
Reproductive and Child Health 
Alliance 
UNFPA 
UNFPA 
UNICEF 
Innthanou 
UNAIDS 
Khmer HIVIAIDS NGO Alliance 
Khmer HIVIAIDS NGO Alliance 
ADB 
World Food Programme 
FHIIIMPACT 
FHIIIMPACT 
Population Services International 
USAID 
JICA 
NCHADS/ADB 
WHO/Cambodia 
FHIIUniversity of California in Los 
Angeles, USA 
WHO/University of New Soth 
Wales, Australia 
FHIIAsia Regional Office 
FHIIEast West Center (EWC) , 
Hawaii, USAIUNAIDS 
FHIISan Diego State UniverSity, 
USA 
FHIIEWC 
WHOlWestern Pacific Regional 
Office 
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