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BACKGROUND 

Each year the Ministry of Health conducts sentinel surveillance for HIV infections at ante-natal 
clinics throughout the country. These data provide information on trends in HIV prevalence among 
pregnant women attending antenatal clinics. In 2004 a national household survey (Botswana AIDS 
Impact Survey, BAIS II) provided a good estimate of HIV prevalence in the population aged 18 
months and above at that time. This report describes the use of the sentinel surveillance data and the 
BAIS II to estimate national prevalence in Botswana today and the implications of that estimate for 
other indicators of interest, such as the number of people infected, the annual number of new 
infections and the number of people in need of ART. The estimates presented here were developed 
through a collaborative process involving NACA, ACHAP, Ministry of Health, Central Statistics 
Office, and the University of Botswana. Funding has been provided by ACHAP.  
 
A national estimation workshop was held in Gaborone on February 5-6, 2008 to prepare the initial 
estimate. A list of participants in that workshop is provided in Appendix A. Those results were further 
refined after the workshop once each of the participating agencies had reviewed the data they 
provided to the estimation process and reviewed the draft of this report. A final review workshop was 
held on June 9, 2008. This report updates a previous study on the demographic impact of AIDS in 
Botswana, but the conclusions regarding demographic impact are similar.1  
 

PURPOSE 

 
The purpose of this activity was to provide up-to-date information for policy development, 
programme planning and monitoring by utilizing the latest surveillance and programme statistics to 
estimate the level and trend of adult prevalence and its consequences. The future implications of these 
trends are included to assist with future planning and programme implementation.  
 

DEMOGRAPHIC ESTIMATES AND PROJECTIONS 

The demographic estimates and projections were prepared using the Spectrum projection package. 
Spectrum contains a full-featured demographic projection module called DemProj, which estimates 
the future population by age and sex based on trends in fertility, non-AIDS mortality and migration.2 
The demographic projection for Botswana includes a decline in the total fertility rate from 6.2 in 1980 
to 2.9 by 2008, a slow decline in mortality due to causes other than AIDS and a small amount of net 
immigration. The details of the projection assumptions are provided in Appendix B. The result is a 
population that grows from 1 million people in 1980 to just over 2 million people by 2008. The adult 
population (aged 15 and over) is estimated at 1.3 million in 2008. 
 

                                                      
1 Dorrington RE, Moultrie TA, Daniel T (2006). The Demographic Impact of HIV/AIDS in Botswana. 
Gaborone: UNDP and NACA, Botswana. 
2 Stover J, Kirmeyer S. DemProj: A Computer Program for Making Population Projections. Washington, DC: 
USAID | Health Policy Initiative, January 2008.  
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The EPP model was applied to the 
surveillance and survey data for Botswana.6 
Figure 1 shows the results for the urban 
population. Adult HIV prevalence grew 
rapidly during the early 1990s, and then 
reached a plateau of around 26% in 2000 
before declining to 24% by the time of the 
Botswana AIDS Impact Survey in 2004 and 
to about 21% in 2007. The projection 
beyond 2007 shown in the figure illustrates 
the consequences of extending the current 
trend; it is not intended as a forecast of what 
will happen. The dashed lines show the 
range around the trend. 
 

Figure 1. Estimated trend in urban adult HIV 
prevalence 
 

 
Figure 2. Estimated trend in rural adult HIV 
prevalence 

 
 

 
Figure 2 shows the results for the rural 
population. These results suggest that the 
rural epidemic followed a pattern similar to 
the urban epidemic reaching a peak of 28% 
around 2000. The data indicate that rural 
prevalence has remained relatively constant 
in the last few years, declining only slightly 
to just over 27% in 2004 and just under 27% 
by 2007. 
 

Figure 3 shows the national estimate created 
by combining the urban and rural data. These 
results indicate that national prevalence among 
adults 15-49 peaked at 27% in 2001 and has 
since declined somewhat to 23% (range 
22.5%-24.5%) in 2007.  
 

Figure 3. Estimated trend in national HIV prevalence 
 

 

                                                      
6 The EPP fit to the urban data is based on generating 200,000 curves with the following a priori parameter 
distributions to: 1970-1975, r: 0.5-150, fo: 0.3-0.7, phi: mean of 0 scale of 50. The fit to the rural data is based 
on 50,000 curves using the default a priori parameter distributions of to: 1970-1990, r: 0.5-150, fo: 0-1, phi: 
mean of 100 scale of 50. 
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Figure 4. Inputs, outputs and process of the demographic and AIDS modules in Spectrum 
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Figure 8. Percentage of children infected with HIV at birth surviving by age 

 
 

NUMBER RECEIVING TREATMENT 

Botswana has an extensive program of treatment with anti-retroviral drugs that has achieved coverage 
rates that are among the highest in the world. The program also provides co-trimoxazole for children 
to prevent opportunistic infections. The estimated number of people receiving treatment by year is 
shown in Table 2.  
 
 
Table 2. Number of People Receiving ART by Year Reported by the MOH 

Year  
Adults Receiving 

ART 
Children Receiving 

ART 
Children Receiving 

Co-trimoxazole 

2000 932   

2001 1,865   

2002 2,811   

2003 10,346   

2004 31,449 2,142 5,475 

2005 51,661 3,503 8,115 

2006 81,874 5,564 8,830 

2007 85,497 7,435 9,858 
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AIDS DEATHS 

The number of AIDS deaths each year is determined by the number of new HIV infections in the past, 
the rate of progression from infection to death and the coverage and effectiveness of treatment. In 
Spectrum we assume that the median time from infection to AIDS death without treatment is 11 years, 
but that ART reduces mortality to produce 91% survival of those on ART for the first year and 99% in 
each subsequent year. 
 
The resulting estimate of the number of AIDS deaths is shown in Figure 9. The number of adult AIDS 
deaths probably peaked in 2003 and has declined by half since then as a result of the rapid expansion 
of ART. The slight increase in 2007 is due to the slower rate of increase in the number of people on 
ART as coverage has grown toward universal access and the number of people newly needing ART 
remains high. 
 
According to these estimates the expansion of the ART coverage has averted about 50,000 adult 
deaths through the end of 2007. The number of lives saved in the future will depend on prevention 
efforts today and their effect on new infections. But for the next few years the number of people 
newly needing ART is already determined by past infections. If we assume that the coverage of ART 
remains high, we can expect ART will avert over 130,000 deaths through 2016.  
 
The large number of AIDS deaths shown in Figure 9 has changed the overall mortality pattern 
significantly. Figure 10 shows the estimated number of deaths from all causes by age for 2007. The 
dashed line shows the number of deaths from causes other than AIDS while the solid line shows the 
total number of deaths. It is apparent that AIDS has caused mortality to increase substantially among 
adults between the ages of 20-60 and has had a smaller effect on the death rate among young children.  
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Figure 9. Estimated number of adult AIDS deaths 

 
 
 
Figure 10. Annual deaths by age with and without AIDS - 2007 
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The increased mortality due to AIDS has affected the most commonly used indicators of mortality as 
shown in Table 3. Life expectancy is estimated to be about 10 years shorter due to HIV but somewhat 
higher than the figure of 55.7 years estimated for 2001 from the census because the expanding 
coverage of ART has led to a rise in life expectancy after many years of decline. Infant mortality is 
not much affected by AIDS today because of the success of the program to prevent mother-to-child 
transmission of HIV. Figure 10 shows that AIDS significantly raised the child mortality rate before 
the advent of the PMTCT program, but that rapid expansion of that program has reduced AIDS deaths 
dramatically.  
 
 
Table 3. Mortality Indicators with and without AIDS, 2007 

Indicator With AIDS Without AIDS 

Life expectancy at birth 57 67 

Infant mortality rate 41 38 

Under five mortality rate 56 47 

 
 
 
 
Figure 10. Under five mortality rate with and without AIDS 
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PROJECTIONS TO 2016 

 
The methods employed to estimate the historical trend in prevalence can be used to extrapolate that 
trend into the future. However, such projections should be treated with caution since they assume that 
current trends will continue. While that may be largely true for the short term the longer term is more 
uncertain. Clearly we hope that prevention efforts will change the trend in new infections 
dramatically. Nevertheless some indicators will change slowly. Even if the number of new infections 
drops in the near future there will be a lag before it will affect the number of people newly needing 
ART.  
 
If the current trend continues HIV prevalence among adults would drop to 24% by 2016. The total 
number of people living with HIV would rise from 330,000 today to nearly 380,000 by 2016. If the 
coverage of ART remains high then the need for ART among adults would rise from 120,000 today to 
207,000 by 2016 while the number of adults on ART would rise to 154,000.  
 
With continued high coverage of PMTCT programs and treatment for children the number of HIV-
positive children would remain constant at just under 20,000 while the number of new infections 
would drop from 890 per year to 720 by 2016 and the number of AIDS deaths among children would 
drop from 790 to about 750. 
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Figure 11. New adult HIV infections and adult AIDS deaths 
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APPENDICES 

 

Appendix A. Participants in National Estimation Workshop, Gaborone, February 5-6, 2008 

 Name EMAIL ADDRESS Organization 

1 Dr E. Marowa evaristo.marowa@undp.org UNAIDS 

2 Mr B. C. Molomo bmolomo@gov.bw NACA 

3 Ms J. K. Shongwe shongwe@unfpa.org UNFPA 

4 Dr B. Fidzani bfidzani@gov.bw NACA 

5 Mr K. Thamuku kthamuku@gov.bw NACA 

6 Mr F. Phatshwane frank@bbca.org.bw 
Botswana Business Coalition 

on AIDS 

7 Mr R. K. Matlhare rmatlhare@gov.bw NACA 

8 Mr K. Sikwibele kelvin@achap.org ACHAP 

9 Mr L. R. G. Manthe leonard@achap.org ACHAP 

10 Ms R. M. Burton rburton@gov.bw NACA 

11 Ms E. Chigidi chigidie@mopipi.ub.bw University of Botswana 

12 Mr L. Busang lesego@achap.org ACHAP 

13 Mr W. Gill wgill@gov.bw NACA/UNAIDS 

15 Ms M. Mmelesi mtsiane@gov.bw MOH 

16 Dr G. Musuka godfrey@achap.org ACHAP 

17 Prof E. Lungu lunguem@mopipi.ub.bw University of Botswana 

18 Dr Stephane Bodika Bodikas@bw.cdc.gov BOTUSA Project 

19 Mr John Stover jstover@futuresinstitute.org Futures Institute 

20 Dr P. Ghys ghys@unaids.org UNAIDS 

21 Dr T. L. Moeti tmoeti@achap.org ACHAP 

22 Dr L. Nkinsi luke.nkinsi@gatesfoundation.org 
Bill and Melinda Gates 

Foundation 

23 Ms T. Monametsi tmonametsi@bonaso.org.bw BONASO 

24 Dr J. Puvimanasinghe jpuvimanasinghe@gov.bw Ministry of Health 

25 Mr S. Ketlogetswe sketlogetswe@gov.bw NACA 

26 Prof P. Krishnan krishnan@mopipi.ub.bw University of Botswana 

27 Mr T. Laletsang tlaletsang@gov.bw Central Statistics Office 

28 K. Johane kjohane@gov.bw Central Statistics Office 

29 Ms B. Kesetse bkesetse@gov.bw Central Statistics Office 

30 Ms T. V. Sebekedi vsebekedi@gov.bw CSO 

31 Mr P. Chibatamoto pchibatamoto@gov.bw NACA 

32 Ms J. Tlale jtlale@gov.bw PMTCT - MOH 

33 Mr G. Thomas thomasg@mopipi.ub.bw University of Botswana 

34 Dr J. Chambo jchambo@gov.bw Ministry of Local Government 

35 Dr O. Kaluwa kaluwao@bw.afro.who.int WHO 

36 Ms V. N. Adjah vajantingane@hotmail.com University of Botswana 

37 Ms K. Baeti kbaeti@gov.bw Ministry of Health 

38 Dr F Gomez fgomez@gov.bw Ministry of Health 
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Appendix B. Modeling Assumptions 

 

Demographic Inputs 

Year TFR Non-AIDS LE Immigration 

  Male Female  

1970 6.6 52.8 56.4 -800 
1971 6.6 53.3 56.9 -640 
1972 6.6 53.8 57.5 -480 

1973 6.5 54.4 58.1 -160 
1974 6.5 55.0 58.8 320 
1975 6.5 55.6 59.5 800 

1976 6.4 56.3 60.2 1,280 
1977 6.4 56.9 60.9 1,760 
1978 6.3 57.4 61.5 1,660 

1979 6.3 57.9 62.0 980 
1980 6.2 58.4 62.5 300 
1981 6.1 58.9 63.0 -380 

1982 6.0 59.4 63.5 -1,060 
1983 5.9 59.8 63.9 -1,240 
1984 5.7 60.3 64.4 -920 

1985 5.5 60.8 64.9 -600 
1986 5.4 61.2 65.3 -280 
1987 5.2 61.7 65.8 40 

1988 5.0 62.1 66.2 460 
1989 4.9 62.6 66.7 980 
1990 4.7 63.0 67.1 1,500 

1991 4.6 63.4 67.5 2,020 
1992 4.4 63.9 68.0 2,540 
1993 4.3 64.2 68.3 2,980 

1994 4.1 64.4 68.4 3,340 
1995 4.0 64.6 68.6 3,700 
1996 3.9 64.7 68.8 4,060 

1997 3.8 64.9 68.9 4,420 
1998 3.7 65.0 69.0 4,540 
1999 3.5 65.0 69.0 4,420 

2000 3.4 65.0 69.0 4,300 
2001 3.3 65.0 69.0 4,180 
2002 3.2 65.0 69.0 4,060 

2003 3.2 65.1 69.1 3,900 
2004 3.1 65.2 69.2 3,700 
2005 3.0 65.3 69.4 3,500 

2006 3.0 65.5 69.5 3,300 
2007 2.9 65.6 69.7 3,100 
2008 2.9 65.8 69.9 2,900 

2009 2.8 66.0 70.1 2,700 
2010 2.8 66.2 70.4 2,500 
2011 2.8 66.4 70.6 2,300 

2012 2.7 66.6 70.8 2,100 

Source: UN Population Division, World Population Prospects: The 2006 Revision. 
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HIV Epidemiology Inputs 

1. Progression from infection to need for ART: Normal pattern in Spectrum. This describes a 
progression with a median time from infection to need for ART of 7.5 years for adult men, 8.5 
years for adult women, and 2 years for children. 

2. Progression from need for treatment to AIDS death without ART (adults). Normal pattern in 
Spectrum which describes a progression with a median time of 3 years.  

3. Survival on ART (percent surviving to following year).  
a. Adult first year on ART: 91% 
b. Adult subsequent years: 99% 
c. Children under the age of one year: 80% 
d. Children over one in first year of ART: 90% 
e. Children over one in subsequent years: 95% 

4. Age distribution of HIV: The default pattern for generalized epidemics adjusted for the actual 
distribution in 2004 from BAIS II. 

5. Percent of HIV+ mothers receiving prophylaxis to prevent mother-to-child transmission 
Year  None SD NVP Dual ART Triple ART Total 
1998 100 0 0 0 100 
1999 93.4 6.6 0 0 100 
2000 86.8 13.2 0 0 100 
2001 80.2 19.8 0 0 100 
2002 73.6 26.4 0 0 100 
2003 67.0 33.0 0 0 100 
2004 52.1 24.8 20.8 2.2 100 
2005 37.2 16.7 41.4 4.5 100 
2006 22.4 8.6 62.2 6.8 100 
2007 7.6 0.4 83.0 9.0 100 
 

6. Percent of children born to HIV-positive mothers by type of feeding 

Year  Mixed Exclusive 
Breastfeeding 

Replacement 
Feeding 

Total 

1998 100 0 0 100 
1999 93 1 6 100 
2000 87 1 12 100 
2001 81 1 18 100 
2002 74 2 24 100 
2003 67 3 30 100 
2004 52 3 45 100 
2005 36 4 60 100 
2006 21 4 75 100 
2007 5 5 90 100 
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7. Probability of transmission of HIV from mother to child 

Prophylaxis Mixed 
Feeding 

Exclusive 
Breastfeeding 

Replacement 
Feeding 

None 34 24 27 
SD NVP 23 13 16 
Dual ART 13 2.8 6 
Triple ART 5 1.9 3 

 

8. Ratio of fertility of HIV infected women to the fertility of uninfected women 

Age Ratio 
15-19 1.50 
20-24 0.70 
25-29 0.70 
30-34 0.70 
35-39 0.70 
40-44 0.70 
45-49 0.70 

 

9. Number of adults receiving ART 

Year  First Line ART Second Line ART Total 
2000 932 0 932 
2001 1865 0 1865 
2002 2797 14 2811 
2003 10,264 82 10,346 
2004 30,600 849 31,449 
2005 50,044 1617 51,661 
2006 79,490 2384 81,874 
2007 91,780 2753 94,533 

 

10. Number of children receiving ART and Co-trimoxazole 

Year   ART Co-trimoxazole 
2004 2142 5474 
2005 3503 8115 
2006 5564 8830 
2007 6251 9858 
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Appendix C. Percentage of Pregnant Women HIV+ at Antenatal Clinic Surveillance Sites 
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Appendix E. Number of People Living with HIV and Need for Treatment  
by District for 2007 

District Number HIV+ Need for ART 

Barolong 8,160 3,280 

Bobonong 11,260 4,520 

C.Kgalagado.G.R 150 60 

Central-Boteti 7,420 2,980 

Chobe 4,430 1,780 

Francistown 21,420 8,600 

Gaborone 47,450 19,050 

Ghanzi 3,490 1,400 

Jwaneng 2,880 1,160 

Kgalagadi-North 2,510 1,010 

Kgalagadi-South 3,930 1,580 

Kgatleng 10,290 4,130 

Kweneng-East 31,600 12,690 

Kweneng-West 5,290 2,120 

Lobatse 5,280 2,120 

Mahalapye 15,530 6,240 

Ngamiland-Delta 630 250 

Ngamiland-East 12,860 5,160 

Ngamiland-West 7,100 2,850 

Ngwaketse-West 1,370 550 

North-East 6,960 2,800 

Orapa 1,780 710 

Selebi-Phikwe 15,300 6,140 

Serowe-Palapye 26,670 10,710 

South-East 11,190 4,490 

Southern 11,850 4,760 

Sowa-Pan 670 270 

Tutume 18,890 7,580 

Total 296,360 119,000 

 
Note: These estimates are based on the national estimate of number living with HIV and number in need 
of treatment distributed by district according to the estimated distribution of total infections in Dorrington 
RE, Moultrie TA, Daniel T (2006). The Demographic Impact of HIV/AIDS in Botswana. Gaborone: UNDP 
and NACA, Botswana. 
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Appendix F. Indicators for the Total Population 
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Appendix G. Indicators for Adults 15+ 
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Appendix G. Indicators for Adults 15+ (Cont.) 

 



 33 

Appendix G. Indicators for Adults 15+ (Cont.) 
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Appendix G. Indicators for Adults 15+ (Cont.) 
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Appendix G. Indicators for Adults 15+ (Cont.) 
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Appendix H. Indicators for Children 0-14 
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Appendix H. Indicators for Children 0-14 (Cont.) 
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Appendix H. Indicators for Children 0-14 (Cont.) 
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Appendix I. Orphans (Ages 0-17) 
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Appendix I. Orphans (Ages 0-17) (Cont.) 
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Appendix I. Orphans (Ages 0-17) (Cont.) 

 
 
 


