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ABSTRACT
Purpose: Based on health care records and trachoma rapid assessments, trachoma was suspected
to be endemic in Kaskazini A and Micheweni districts of Zanzibar. This study aimed to investigate
the prevalence of trachomatous inflammation–follicular (TF), and trachomatous trichiasis (TT) in
each of those districts.
Methods: The survey was undertaken in Kaskazini A and Micheweni districts on Unguja and
Pemba Islands, respectively. A multi-stage cluster random sampling design was applied, whereby
25 census enumeration areas (clusters) and 30 households per cluster were included. Consenting
eligible participants (children aged 1–9 years and people aged 15 years and older) were examined
for trachoma using the World Health Organization simplified grading system.
Results: A total of 1673 households were surveyed and 6407 participants (98.0% of those
enumerated) were examined for trachoma. Examinees included a total of 2825 children aged
1–9 years and 3582 people aged 15 years and older. TF prevalence in 1–9-year-olds was 2.7%
(95% confidence interval, CI, 2.7–4.1%) in Kazkazini A and 11.4% (95% CI 6.6–16.5%) in Micheweni.
Among people aged 15 years and older, TT prevalence was 0.01% (95% CI 0.00–0.04%) in
Kazkazini A and 0.21% (95% CI 0.08–0.39%) in Micheweni.
Conclusion: Trachoma is a public health problem in Micheweni district, where implementation of
all four components of the SAFE strategy (surgery, antibiotics, facial cleanliness, and environ-
mental improvement), including mass drug administration with azithromycin, is required. These
findings will facilitate planning for trachoma elimination.
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Background

Trachoma, a neglected tropical disease, is the most com-
mon infectious cause of blindness, responsible for visual
impairment in about 2.2 million people worldwide, of
whom 1.2 million are irreversibly blind.1 Elimination of
trachoma as a public health problem through the SAFE
strategy (surgery, antibiotics, facial cleanliness and environ-
mental improvement) is a global initiative that was
endorsed by the World Health Assembly in 1998.2,3 Prior
to SAFE implementation, baseline surveys of trachoma
prevalence are recommended to guide programs to deliver
appropriate interventions.4

In mainland Tanzania, trachoma endemicity is
well established. Surveys of trachoma undertaken in
2004–2006 showed that 43 of 50 districts included
had prevalences of trachomatous inflammation–folli-
cular (TF) ≥10%, and were thus eligible for imple-
mentation of the A, F and E components of SAFE.5

The situation in Zanzibar, however, has been less
clear-cut. A 1934 review of trachoma in the British
Empire reported that, in Zanzibar, external eye dis-
eases were very common, with 2–4% of school chil-
dren having been incapacitated by some form of
conjunctivitis.6 Madana Limbert reported that 1940s
immigrants from Oman into Zanzibar were not
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allowed access to the islands if they suffered from
trachoma, and were instead sent back.7 A rapid
assessment undertaken in 1998 suggested that overall
in Zanzibar, 15% of blindness resulted from corneal
scars due to trauma, corneal perforation, vitamin A
deficiency and/or trachoma; and that trachoma was
more prevalent in the north-eastern part of Pemba
and northern part of Unguja.8 These findings were
not supported by a rapid assessment of avoidable
blindness (RAAB) undertaken within Zanzibar in
2007, which did not identify a single case of tra-
choma-related blindness.9 The RAAB methodology
has limitations, however, in that it is not powered
to estimate the prevalence of trachomatous blindness.

More recent anecdotal evidence suggests that trachoma
is endemic in parts of Zanzibar. Health care records for
Micheweni district in 2009 reveal that 17 patients under-
went trichiasis surgery and 48 children were diagnosed
with active trachoma in that year. To confirm these
routine data, a trachoma rapid assessment (TRA)10 was
undertaken in Micheweni district in 2010 and showed
that trachoma was common: 32% of children examined
had TF and 14% of adults examined had trachomatous
trichiasis (TT).11 In 2015, a TRA done in Kaskazini A to
check if further surveys of trachoma were warranted,
reported that 20% of children aged 1–9 years had TF
and 10% of people aged over 15 years had TT (unpub-
lished data). The population-based prevalence surveys
reported here aimed to estimate the prevalence of TF,
TT and key water, sanitation and hygiene (WASH)

indicators in Kaskazini A and Micheweni districts of
Zanzibar.

Materials and methods

Study settings

Zanzibar is a semi-autonomous part of the United
Republic of Tanzania, and consists of two main islands,
Unguja and Pemba. Surveys were undertaken in Kaskazini
A of Unguja Island and Micheweni of Pemba Island
(Figure 1). TRAs were undertaken in each district to deter-
mine if a population-based prevalence survey of trachoma
was warranted. Neither TRAs nor population-based pre-
valence surveys were conducted in the other eight districts
of Zanzibar (three in Pemba and five in Unguja) since eye
care records from 2009 to 2015 showed that no cases of
trachoma had been reported from these districts.

Sample size estimation

To estimate the district-level prevalence of TF among
children aged 1–9 years, sample size was calculated
assuming an expected prevalence of 20% with an abso-
lute precision of ±5%, 95% confidence level, 5% level of
significance, a design effect of 4 and 10% non-response
rate. A minimum sample size of 1082 children aged 1–9
years was required in each district. Assuming that 30%
of the population was aged between 1 and 9 years, and
the average household included 4.8 persons,12 it was
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Figure 1. Map of Kaskazini A and Micheweni showing prevalence of (a) trachomatous inflammation–follicular (TF) in children aged
1–9 years, and (b) trachomatous trichiasis (TT) in people aged 15 years and older, Global Trachoma Mapping Project, Zanzibar, 2015.
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necessary to sample at least 721 households. The num-
ber of clusters per district was set at 25, therefore a total
of 30 households were to be sampled per cluster, in
order to reach the required sample size. Clusters were
defined as census enumeration areas (EA).

The sample size for TT was calculated assuming an
expected prevalence of 2%, with an absolute precision of
1%, 95% confidence level, 5% level of significance and 10%
non-response rate. Based on these parameters, a total of
1657 adults aged 15 years and older in each district were
required to be sampled. With 50% of the population esti-
mated to be aged 15 years and older and an average house-
hold size of 4.8 persons,12 a minimum sample of at least
663 households per district was needed in order to examine
the required number of adults for TT. Therefore, a sample
of at least 721 households was required to maximize the
probability of examining sufficient numbers of people to
adequately estimate prevalences of both TF and TT.

Sample selection

Selection of clusters
A multi-stage cluster random sampling design was
used. The list of EAs in each district was obtained
from the National Bureau of Statistics (NBS). In the
first stage, 25 EAs were randomly selected, with prob-
ability proportional to population size, using computer-
generated random numbers. Maps of selected EAs were
then obtained from the NBS.

Selection of households and participants
A household was defined as persons living together and
eating from the same pot. In the second sampling stage,
30 households were selected using the compact segment
sampling method. Using the maps obtained from NBS,
each EA was divided into segments of approximately 30
households. A single segment was then selected by
random draw. Within the selected households, all eli-
gible household participants (children aged 1–9 years
and people aged 15 years and older) were examined.

Household interviews

Household interviews on WASH indicators were
undertaken by trained interviewers using a standard
questionnaire.13 Heads of households were interviewed

on types of water sources, distance to water source and
type of sanitation facilities used by adults of the house-
hold; where the family reported using a latrine, the type
was verified through observation.

Trachoma grading

Graders participating in the surveys had obtained a kappa
for diagnosing TF of at least 0.7 in a formal inter-grader
agreement test (based on a sample of 50 children), com-
pared to a Global Trachoma Mapping Project (GTMP)
certified grader trainer.14 The eyelid, tarsal conjunctiva
and cornea of each eye were examined using a 2.5× mag-
nifying loupe and torch or sunlight, looking for signs of
active trachoma and its complications. For all eyes with
trichiasis, the tarsal conjunctiva was examined for tracho-
matous scarring (TS). TT was therefore defined as the
presence of at least one eyelash touching the eyeball and TS.

Data management and analysis

Data were collected electronically using Android tablets
and the LINKS system (https://gtmp.linkssystem.org/zanzi
bar) developed for the GTMP.13,14 Descriptive statistics
were used to examine the sample characteristics, the pre-
valence of trachoma signs and proportion of households
with key WASH indicators. Age- and sex-specific weights
were calculated based on the 2012 population census and
applied to standardize prevalence estimates by age and sex.

Ethical considerations

Prior to the survey, ethical clearance was provided by the
Zanzibar Medical Research Ethics Committee and the
ethics committee of the London School of Hygiene &
Tropical Medicine (reference 6319). Written consent (in
Swahili) was signed by the head of each household selected
to participate in this survey; informed verbal consent was
given by each participant or their parent or guardian.

Results

Survey population characteristics

Table 1 summarizes the characteristics of the popula-
tion by district. A total of 6407 participants (98.0% of

Table 1. Characteristics of survey population by district, Global Trachoma Mapping Project, Zanzibar, 2015.

Zone (Island) District Households sampled, n

Children aged 1–9 years People aged 15+ years

Examined, n Male, % Examined, n Male, %

Unguja Kaskazini A 854 1413 48.5 1885 33.3
Pemba Micheweni 819 1412 50.4 1697 35.0
Total 1673 2825 49.4 3582 34.1

414 F. J. OMAR ET AL.

https://gtmp.linkssystem.org/zanzibar
https://gtmp.linkssystem.org/zanzibar


those enumerated) in 1673 households from 620 clus-
ters in two districts were examined. The proportion of
male participants among children 1–9 years was 49.4%,
and among people aged 15 years and older was 34.1%.
The mean age (standard deviation) among children
aged 1–9 years was 4.8 (±2.5) years, and people aged
15 years and older was 35.7 (±16.8) years.

Prevalence of trachoma signs

The prevalence of trachoma signs is shown in Table 2 and
Figure 1. A total of 2825 children aged 1–9 years were
examined for TF, and 3582 people aged 15 years and
older were examined for TT. Prevalence of TF was 2.7%
(95% confidence interval, CI, 2.7–4.1%) in Kazkazini A,
and 11.4% (95% CI 6.6–16.5%) in Micheweni. Among
people aged 15 years and older, prevalence of TT was
0.01% (95% CI 0.00–0.04%) in Kazkazini A, and 0.21%
(95% CI 0.08–0.39%) in Micheweni. The prevalence of all
trichiasis (with or without TS) was 0.06% (95% CI 0.02–
0.25%) in Kazkazini A and 0.49% (95% CI 0.25–0.96%) in
Micheweni.

Prevalence of access to water sanitation and
hygiene

Table 2 summarizes key indicators on access to WASH.
The overall proportion of households that reported
using an improved drinking water source was 69.9%
in Kazkazini A and 50.2% in Micheweni. The propor-
tion of households reporting that their drinking water
source was in the household yard or within 1 km of it
were 89.2% in Kazkazini A and 92.4% in Micheweni.
Kaskazini A had a higher proportion of households
with access to improved sanitation facilities compared
to Micheweni (56.6% vs 31.4%; p < 0.001).

Discussion

To achieve trachoma elimination objectives, timely
baseline surveys of trachoma in suspected endemic
districts are vital for planning SAFE interventions.
These surveys revealed that the TF prevalence in

Micheweni district was above 10% and therefore imple-
mentation of at least three rounds of mass drug admin-
istration are needed before impact surveys are
undertaken.15 In addition, implementation of the F
and E components of SAFE will be a priority, given
the low coverage of sanitation facilities in Micheweni.

Before 2009, firm evidence of trachoma in Zanzibar
had not been recorded, however, trachoma was sus-
pected to be common in Kaskazini A and Micheweni
districts.8 The 2009 TRA undertaken in Micheweni
provided the first reliable evidence of trachoma in
Pemba Island.11 It is possible that trachoma is an emer-
ging disease in Zanzibar, but given the recorded cases
of TT surgery in Micheweni and our estimated TT
prevalence in adults of just over 0.2% in that district,
it is also possible that trachoma has been present for
many years and is now slowly disappearing. The lack of
consistency between our survey findings and the 2009
TRA findings in Kaskazini A is not too surprising;
people attending TRAs tend, to an extent, to be self-
selected, and the TRA methodology is known to be
optimally biased towards finding trachoma if it is pre-
sent in a population.16

The surveys reported here used methods recom-
mended by the World Health Organization for sampling
of populations and examination for trachoma. Recent
evidence from Ethiopia suggests that trichiasis is fre-
quently attributable to metaplastic or misdirected
eyelashes,17 not all of which are aberrant because of tra-
choma, therefore we defined TT as trichiasis with the
presence of TS. This resulted in much lower prevalence
estimates (compared to any trichiasis, with or without TS)
and is probably a more precise estimate for TT.
Participation among adult males posed a potential limita-
tion. Based on the 2002 population census, we expected
equal numbers of males and females to be enumerated
during the surveys.12 Therefore the proportion of males
aged 15 years and older examined was low compared to
females in the same age group. It is not clear if males were
systematically missing from households for reasons exter-
nal to the trachomamapping activities, or if they declined,
via purposive temporary absence, to participate. While
the relative paucity of adult males is a potential source of

Table 2. Prevalence of trachoma signs and proportion of households with key water sanitation and hygiene indicators, by district,
Global Trachoma Mapping Project, Zanzibar, 2015.

Zone
(Island) District

Prevalence of trachoma signs, %
(95% CI) Proportion of households, %

TF in children
1–9 years

TT in people 15
+ years

Using improved drinking
water source

Drinking water source in yard
or within 1km

With sanitation facilities
(toilet/latrine)

Unguja Kaskazini A 2.7 (2.7–4.1) 0.01 (0.00–0.04) 69.9 89.3 56.6
Pemba Micheweni 11.4 (6.6–16.5) 0.21 (0.08–0.39) 50.2 92.4 31.4

CI, confidence interval; TF, trachomatous inflammation–follicular; TT, trachomatous trichiasis.
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bias and might tend to overestimate the prevalence of TT
(given that TT is generally more common in women than
men),18 standardization of TT prevalence estimates for
age and sex was intended to minimize, but does not
completely eliminate, this bias.

We estimated key indicators of access to WASH,
including the proportion of households with an
improved drinking water source, the proportion of
households with a drinking water source in the house-
hold yard or within 1 km of it, and the proportion of
households with sanitation facilities. For Zanzibar, the
2010 Demographic and Health Survey reported that of
surveyed households, 79.5% used an improved source
of drinking water, 81.1% had a drinking water source in
the yard or within 1 km distance, and 50.5% had access
to an improved sanitation facility.19 In our data,
Micheweni had a lower proportion of households with
access to improved water sources (50.2% vs 79.5%) and
access to improved sanitation (31.4% vs 50.5%) than
the 2010 Demographic and Health Survey overall esti-
mates for Zanzibar.

The survey findings suggest that only Micheweni
district qualifies for mass drug administration with
azithromycin, in addition to specific attention to tar-
geted trichiasis surgery and district-wide implementa-
tion of the F and E components of SAFE for trachoma
elimination purposes. These findings will facilitate pro-
gress of Tanzania towards achieving elimination of
trachoma by 2020.
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