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研究成果の概要（和文）：HIVと結核はアフリカ及びアジアの一部において、深刻な課題である。本研究は新たな疫学
的手法にてHIVコントロールに関する政策を評価した。サハラ砂漠以南のアフリカ32カ国の2000～2012年の人口保健調
査データを用い、時空間回帰分析にてHIV検査実施率の推移及び新規HIV感染を2020年までに根絶するための目標検査実
施率との比較を行った。結果9カ国は2012年の目標検査実施率を達成し、3分の1は統計学的有意に下回った。これは新
規感染根絶の目標検査実施率からはるかに下回ることを示し、サハラ砂漠以南のアフリカにおけるHIVコントロール及
び新規HIV感染根絶にはさらに効果的な新たな方策が必要である。

研究成果の概要（英文）：HIV and tuberculosis remain a major public health challenge in parts of 
sub-Saharan Africa and Asia. This study used new epidemiological techniques to assess the strategies 
being used for HIV control in sub-Saharan Africa. Data from the Demographic and Health Surveys (DHS) for 
32 sub-Saharan African countries between 2000 and 2012 was analyzed using spatio-temporal regression to 
identify trends in HIV testing, and the trends compared against target rates of testing required to 
achieve elimination of new HIV infections by 2020. The study found that of the 32 countries, only 9 have 
exceeded the 2012 testing rate target, and one third of the countries are statistically significantly 
below this threshold, indicating that they are far below the level of testing coverage required to 
achieve HIV elimination. New and more effective strategies are needed in sub-Saharan Africa to achieve 
elimination and disease control goals.
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１．研究開始当初の背景 
 
Tuberculosis and HIV infection present 
a growing burden of disease globally, 
especially in sub-Saharan countries 
and in countries with fragile health 
systems (Corbett 2003). The growth of 
drug resistance presents profound 
problems for countries with HIV or 
tuberculosis epidemics, and especially 
where both diseases exist (Gler 2012)。  
 
Current treatment strategies for 
tuberculosis, such as DOTS, and 
treatment-as-prevention strategies for 
HIV such as highly active 
antiretroviral therapy (HAART) 
require complex interventions and 
robust health systems in order to both 
maintain their effectiveness and 
prevent the growth of drug resistance. 
Previous research has shown that 
testing-and-treatment strategies for 
HIV can be effective and cost-effective 
in epidemic environments such as 
China (Li 2012) and sub-Saharan 
Africa (Granich 2009) where health 
systems are still fragile and developing. 
 
Assessment of the progress of existing 
strategies and the development of new 
strategies to improve the effectiveness 
of these drugs is essential to continue 
to improve the global response to HIV 
and tuberculosis.  
 
 
２．研究の目的 
 
This project developed new models for 
the analysis of trends in prevalence and 
incidence of disease in high-prevalence 
countries. It used these models to 
assess the effectiveness of existing 
strategies against HIV and/or 
tuberculosis in these countries, and to 
assess progress towards disease control 
and /or elimination. 
 

３．研究の方法 
 
We used a repeated retrospective cross-
sectional survey design, using data 
from both male and female 
respondents to Demographic and 
Health Surveys (DHS). 
 
We used data from 32 sub-Saharan 
African countries that was publicly 
available between 2000 and 2011. 
Between one and four surveys were 
conducted in each country over this 
time period, giving a total of 69 
datasets from the 32 countries. The 
surveys covered a total of 832,932 
respondents. No surveys were 
conducted in any country in 2002, but 
there were between 3 and 8 surveys 
available for every other year in the 
data set. The outcome was self-
reported history of having ever had an 
HIV test, worded as follows: 
 

 I don’t want to know the results, 
but have you ever been tested 
to see if you have the AIDS 
virus? 

 
The proportion of survey respondents 
who indicated that they had ever had 
an HIV test, was estimated, adjusting 
for survey sample and clustering 
effects using the weights and survey 
structure information provided with the 
DHS data sets. A spatio-temporal 
smoother was then applied to the 
resulting data set to generate an 
estimated proportion for every country 
and year. 
 
The estimated values of the proportion 
of respondents ever tested in 2012 
were compared with the threshold 
coverages of testing assumed in the 
model of Granich et al. These 
thresholds in Granich were 50% 
coverage of testing in 2012, and 90% 
coverage by 2016. The spatio-temporal 
model cannot predict data outside of 



the input data range, but the estimates 
for 2012 give an understanding of how 
well these sub-Saharan countries are 
progressing towards the conditions 
required for elimination of HIV. 
 
４．研究成果 
 
Records were available for a total of 
1,040,048 respondents. The number of 
countries contributing data in each year 
ranged from 3 (in 2001) to 8 (in 2010). 
The largest number of data sets 
contributed was from Tanzania, which 
conducted five surveys over the period 
of the study. For all countries, the 
proportion of respondents ever tested 
was very low in 2000, as was the 
proportion reporting condom use. In 
the subsequent decade the proportion 
of respondents ever tested increased in 
all countries, with annualized 
percentage changes ranging from 
10.1% (Guinea) to 29.2% 
(Madagascar). Figure 1 shows the 
trend in proportions of respondents 
tested for each country, with the 
overall smoothed trend for all data (not 
country-specific) in red. All countries 
in the data set follow a similar upward 
trend, with evidence of an increasing 
rate of change in recent years. In 2012, 
9 of 32 countries (28%) passed a 
testing threshold of 50% in 2011, and 
22 of 32 countries (69%) had this 
threshold within the 95% confidence 
interval of their 2012 estimate. In 
contrast, the proportion of respondents 
reporting condom increased slowly 
over the same period, and in some 
cases declined. Annualized percentage 
changes in this outcome ranged from -
9.7% (Niger) to 14.1% (Rwanda). Four 
countries (Burundi, Mali, Niger and 
Sierra Leone) saw a decline in reported 
condom use over the decade, but there 
were no countries where the proportion 
of people ever tested declined. Trends 
in this outcome are more varied, with 
some countries showing a slow linear 

increase in reported condom use, and 
some showing a decline. For most 
countries, there is little increase over 
the time period. Some countries with 
only a single data point near the centre 
of the time period show unstable 
behavior as an artifact of the modeling 
process, and trends for these countries 
are probably not reliable.   
 
This analysis found a rapid and 
sustained increase in the proportion of 
respondents who reported ever having 
been tested for HIV over this time 
period, but no significant improvement 
in proportions of respondents who 
reported using condoms at their last 
sexual encounter. The outcome, ever 
having been tested for HIV, is a weaker 
condition for targeting HIV than that 
assumed for most test-and-treat 
strategies (which assume high annual 
testing rates) but provides an indication 
of progress towards the necessary 
coverage of testing required to sustain 
a test-and-treat strategy for HIV 
elimination. Given this caveat, this 
study found that two thirds of sub-
Saharan African countries are on track 
to reach the testing coverage required 
for HIV elimination, and these rapid 
recent increases in testing coverage 
suggest that countries are scaling up 
their efforts to achieve the necessary 
coverage rate within this decade. 
However, one third of countries are 
scaling up testing rates too slowly to 
achieve HIV control or elimination, 
and new strategies and interventions 
are required to prevent the continued 
growth of HIV in these countries. 
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