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Aim
To test two new trachoma survey methods to determine the need for mass drug administration (MDA) and surgical services for trachomatous trichiasis (TT).
Table 1: Prevalence of TF and need for MDA

Introduction

Results

•The recommended trachoma intervention unit is an administrative
district with approximately 100,000 people(1).
•In Kenya, the population of the endemic administrative
districts
Results
range from 80,000 to 1,000,000 people and trachoma is clustered.
•In the initial surveys conducted in large districts (>200,000 people)
survey clusters were widely scattered.
•Some endemic areas were missed and non-endemic areas were
included in MDA.
•The missed endemic areas may re-infect the treated areas.
•Treating non-endemic areas is a waste of resources. In Kenya the
cost of MDA is US$0.20 to $0.42 per person treated.
Methods
•The efficiency of trachoma surveys is reduced by the large TT
samples when the minimum age limit of >15 years is used because
the prevalence of TT is usually low young people.
Research question: How can one conduct effective and efficient
trachoma prevalence surveys?

Methods
The TSS method
•The “Trachoma Survey by Segment” (TSS) method was developed
to identify the areas that need MDA.
•Surveys were conducted in geographical areas (segments) with
100,000 to 200,000 people and having a similar risk of trachoma.
•The Kakuma Refugee Camp (63,000 refugees) in Turkana was the
only segment with <100,000 people (Figure 1).
•Segments with <10% prevalence of TF in children 1-9 years old
were excluded from MDA. Those with10%-30% received MDA for 3
years and with >30% for 5 years, followed by repeat surveys to
justify continuation(1).
•Key informant interviews were convened to assess the risk of
trachoma . The informants were health/eye care workers.
•Areas with a similar risk were aggregated in a segment to increase
the chance of either being included or excluded from MDA.
The TT40 method
•A TT40 method was also developed to improve the efficiency of
trachoma surveys by ensuring that data collection for TT and TF
was completed within the same time period.
•Data sets for 6 previously-conducted standard TT surveys were reanalysed and the age of >40 years identified as the optimum age
limit for TT surveys(2).
•Therefore, participants >40 years old were recruited and correction
factors used to extrapolate the prevalence in the whole population.
Study area and sample size
•The methods were tested in (Table 1, Figure 1): Turkana district
(543,199 people), Narok district (576,388 people), Upper Eastern
Kenya region (434,460 people), Transmara district (274,532 people)
and East Pokot district (133,189 people).
•Narok district had received three rounds of MDA. The rest were
baseline surveys to justify initiation of MDA.
•The minimum sample required to detect 10% prevalence of TF
(threshold for MDA) was 800 children 1-9 years old per segment.
For TSS the sample size was 600 adults >40 years per segment.
•The survey clusters had 40 children and 30 adults and the design
effect s for TSS and TT40 was 2.0 and 1.5 were respectively.
Cost comparison
•Cost of trachoma survey and MDA in a hyper-endemic (Turkana)
setting and a meso-endemic setting with clustered trachoma (Narok)
were compared.
•The cost for Narok was known but for Turkana it was estimated to
cost US$0.42 per person because it is a “hard to reach” district.
•The two districts were divided into 5 survey segments each but the
area of Turkana was larger than of Narok.

TSS
•In 2010 and 2011, trachoma prevalence surveys were conducted in 16
segments in 7 administrative districts in Kenya (Table 1).
•The prevalence of TF raged between 0.4% and 67.6%.
•Six segments were excluded from MDA,
•Four segments needed MDA for 3 years and 6 segments for 5 years.
•If the surveys were conducted by the administrative district method the
3 non-endemic segments in Narok and 1 in Transmara districts would
have been included in MDA. The districts had >10% prevalence of TF.
•In Turkana all the segments would have been treated for 5 years.
•The Marsabit segment would have missed MDA if the Upper Eastern
Kenya region was surveyed without segmentation.
Cost comparison
•MDA is more expensive than a trachoma survey (Table 2).
•A TSS is more expensive than a standard trachoma prevalence survey
but MDA by segments is cheaper than by administrative districts.
•In Narok (meso-endemic setting) the TSS reduced the future cost of
MDA by exclusion of 3 segments.
•In Turkana district (hype-endemic setting) all the segments needed
MDA for an initial 3 year period. Two segments may be excluded from
MDA after 3 years.
Selection of the age for TT surveys
•The prevalence of TT in people >40 years was approximately equal to
the 10% used to calculate the samples for TF surveys (Table 3). This
age limit determined 87% of the backlog and missed13% (Figure 2).
•The age of >50 years would miss 27% of the backlog.
•The correction factors to extrapolate the prevalence and backlog of TT
in the whole population using data from surveys with different age limits
were also determined (Table 3).
TT40
•The prevalence of TT ranged 0.2% and 19.0%.
•All the surveyed segments needed TT surgical services since they
had achieved the ultimate intervention goal.

>60
>50
>40
>30
>20
>15#

1.9
1.4
1.1
1.1
1.0
1.0

169 (53.5)
231 (73.1)
275 (87.0)
296 (93.7)
314 (99.4)
316 (100)

15.2
13.0
9.4
6.7
4.6
4.0

3.8
3.3
2.4
1.7
1.2
1.0

*Number of TT cases for age >15 years was divided by that for a specified age limit
^Prevalence for a specified age limit was divided by that for age >15 years
#Age cut-off of >15 years is the standard for TT survey
100
90
80
70
% of TT 60
cases 50
missed 40
30
20
10
0

96.2 98.7
88.9 89.9
70.9
61.7
46.5
37.5
26.9
21.2
0.0 0.6 2.5

6.3 8.9

13.0

15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Age of survey participants in years

Figure 2: Percentage of TT backlog likely to be missed
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Table 2: Comparison of the cost of a survey and 3 rounds of MDA
Activity

Cost in US$ (2009-10)
Turkana*

Narok^

28,905

26,125

MDA by administrative district

672,638

290,115

Total

701,541

316,240

40,610

31,917

MDA by segments

672,638

116,048

Total

713,264

147,965

TSS method (5 segments surveyed/district)

MONEY SAVED
-11,705
168,275
*Turkana = hyper-endemic district (all the segments needed MDA)
^Narok = meso-endemic (2 out of 5 segments needed MDA)

Discussion
•The TSS methods provided standardized population units for
surveys and interventions in districts with different population sizes
and clustered trachoma. This improved the efficiency to identify the
endemic areas in large districts.
•The minimum age limit for TT survey participants should be
reviewed regularly in line with the changing trends. Globally, the
number of people with TF is decreasing while the burden of TT is
increasing(3). In the areas where TF has been eliminated, TT is
found in people >40 years old(4).

Conclusion
•The “TSS” is an effective trachoma survey method to indentify the
areas that need mass antibiotic treatment.
•In hyper-endemic districts, either the TSS or standard survey
method can be used to justify short term (3 years) MDA.
•A “TSS” is required for long term MDAS.
•A “TT40” survey, with correction factors, is an efficient method to
determine the backlog of people with TT.

Backlog Prevalence Prevalence
Total
TT cases
examined (% of total) correction
of correction
factor*
(6 districts)
TT (%)
factor^
1,111
1,775
2,925
4,450
6,795
7,944

Children 1-9 years
Number % with TF
914
67.6
829
46.4
823
31.2
795
20.5
601
14.0
3,962
38.0
799
26.7
800
21.6
800
4.3
800
2.1
799
0.4
3,998
11.0
800
14.1
800
8.9
800
4.6
2,400
9.2
800
18.3
800
2.9
1,600
10.6
1,200
34.3
1,200
34.3

Survey by administrative district method

Table 3: Re-analysis of the previous TT survey data sets
Age of
subjects
(years)

Survey segments (numbered)
and administrative areas
1. Western Turkana
2. Northern Turkana
3. Southern Turkana
4. Central Turkana
5. Refugee camp
Turkana district
1. South Western
2. South Eastern
3. Central
4. North Eastern
5. North Western
Narok district
1. Marsabit district
2. Isiolo district
3. Moyale district
Upper Eastern Kenya region*
1. South Western
2.North Eastern
Transmara district
1. East Pokot
E/Pokot district
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