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Abstract
Rationale: We assessed whether implementation of a combination of interventions in
London tuberculosis clinics raised the levels of HIV test offers, acceptance and
coverage.
Methods: A stepped‐wedge cluster randomised controlled trial was conducted across
24 clinics. Interventions were training of clinical staff and provision of tailor‐made
information resources with or without a change in clinic policy from selective to
universal HIV testing. Primary outcome: HIV test acceptance amongst those offered a
test, before and after the intervention; Secondary outcome ‐ offer of HIV testing.
Additionally, the number and proportion of HIV tests among all clinic attendees
(coverage) was assessed.
Results: 1315 patients were seen in 24 clinics. The offer and coverage of testing rose
significantly in clinics without (p= 0.002 and p=0.004 respectively) and with existing
universal testing (p= 0.02 and p = 0.04 respectively) of policy. However, the level of HIV
test acceptance did not increase in 18 clinics without routine universal testing (p=0.76)
or the 6 clinics with existing universal testing (p=0.40).
Conclusion: The intervention significantly increased the number of HIV tests offered
and proportion of participants tested, although acceptance did not change significantly.
However, the magnitude of increase is modest due to the high baseline coverage.
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Introduction
Tuberculosis (TB) is a leading cause of illness and death in people living with HIV.1
Almost a quarter of the world’s two million HIV‐related deaths each year are associated
with TB2. Early identification of HIV infection in those with TB is essential, given the
overlapping risk groups, consequences of co‐infection and the improved prognosis of
TB in HIV positive individuals once antiretrovirals have been commenced.
Internationally, there is an increasing move from ‘opting in’ testing, where individuals
are tested who have specifically come to a service to find out their HIV status towards
‘opt‐out’ or universal testing where people are tested routinely unless they specifically
request not to be tested.3, 4 To our knowledge the only reports of universal HIV testing
of TB patients is from retrospective analysis of surveillance data, which demonstrates
that universal HIV testing of TB patients may be achievable through ‘opt – out’ HIV
testing.5

In 2008, HIV status was known for 22% of all notified TB cases of globally. 6 There is
wide variation in the extent to which universal HIV testing is implemented in TB clinics
between countries. In the United States, national guidelines take a proactive approach
to normalise the diagnosis of HIV infection 7 and it is recommended that all patients
commencing treatment for TB are screened for HIV infection. By contrast, many
European countries, have failed to take this proactive approach, and still have variable
policies for different groups: France, Germany and Spain routinely test TB patients for
HIV 8, while in Poland there is no similar recommendation.8 In the UK the
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recommendations are less clear. The British HIV Association advocate an approach
supported by the Chief Medical Officer (CMO) for England of an universal policy for HIV
testing in all high risk groups, including those with TB4, 9, 10 . However, the UK National
Institute for Health and Clinical Excellence recommends that all TB patients should
have a risk assessment and, if appropriate, testing for HIV.11 The offer of HIV tests in TB
clinics remains variable12; half of individuals are not offered tests despite high levels of
TB‐HIV co‐infection in London.13

Previous work in antenatal clinics demonstrated a change in policy from a selective opt‐
in to universal opt‐out HIV test.14 The provision of supporting information and training
to healthcare professionals has led to an increase in the uptake of HIV testing.15 This
has led to universal HIV testing of expectant mothers in antenatal care.15, 16 Based on a
systematic search of the literature, we found no randomised controlled trials
investigating ‘universal HIV testing’ in TB clinics. In view of this and the
recommendation to normalise HIV testing of TB patients, a universal HIV testing
policy9, 10 was implemented in London.

We report the results of a stepped‐wedge cluster randomised controlled trial of the
impact of implementing universal HIV testing, the provision of training and of tailored
information materials on the offer, acceptance and coverage of HIV testing among TB
patients.
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Methods
Study design
All TB clinics in London (31) were invited to participate in the study. Four clinics
declined. The intervention was introduced sequentially using a step‐wedge design in 27
TB clinics; two clinics subsequently merged and two dropped out. Therefore the trial
was completed in 24 centres (Figure 1).

Eligible participants included all patients seen and diagnosed with TB in participating
centres between September 2009 and March 2010 who were not already known to be
HIV infected. Participants seen at each clinic prior to the intervention served as the
control group; once the interventions were implemented they were considered as the
intervention group (Figure 2).

Interventions
The trial was designed to evaluate a complex intervention. Two types of centres were
eligible for participation: group A consisted of clinics using a selective HIV testing policy
and group B comprised clinics where universal testing had already been initiated. The
intervention consisted of three elements for group A: (i) a change in HIV testing from a
risk‐based selective approach to a universal offer of testing without detailed pre‐test
discussion (opt‐out), (ii) training of TB clinic staff and (iii) the provision of tailor‐made
information material for patients and healthcare workers in English, Farsi, French,
Polish, Gujarati, Hindi, Punjabi, Somali, Tamil, Turkish and Urdu (Supplementary
Material). The languages for translation were chosen based on a survey of the ethnic
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background of patients attending the participating clinics. Group B had the latter two
measures only. Identical information materials were used in all centres.

The implementation of a universal policy implies that HIV testing is a standard part of
medical care with all patients offered the test irrespective of age, ethnicity, religion or
risk of infection. Written consent is not required. Patients were informed that they
would be tested for HIV at the same time as other baseline blood tests. This was
recorded as an ‘offer’; however participants still had the right to opt‐out. The date the
HIV test was conducted was recorded and these patients were classified as having
“accepted” the test. This information was sent on a monthly basis from the TB clinics to
the study centre.

Information resources included a multilingual information card for a patient, which was
specifically designed to address all routine tests conducted in TB clinics. An information
leaflet for nurses and other healthcare workers provided guidance on the universal
policy. All clinics were also provided with a multilingual table top information display
(Supplementary Material).

Training involved providing members of the clinical team with a short didactic session
delivered by one of the study investigators, followed by a question and answer period.
The session lasted approximately 45 minutes in each centre and was undertaken in the
month coinciding with the initiation of other elements of the intervention. Clinicians
were requested to offer the test at the first opportunity during the diagnostic process.
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Outcome measures
The primary outcome measure was acceptance of testing, defined as the proportion of
eligible individuals tested amongst those who were offered a test (Figure 3
Supplementary Material). This was assessed before (control arm) and after the
intervention. The main, pre‐specified, secondary outcome measure was the proportion
of eligible individuals offered a test. In addition, we assessed “coverage” before and
after the intervention, which we defined as the proportion of individuals who were
tested, amongst all the study participants (whether offered a test or not). In this
analysis, patients who had not been offered a test and those who opted out were both
considered not having taken up the test.

Exclusion criteria
Individuals subsequently found not to have TB, patients diagnosed with TB at the post‐
mortem, those admitted to hospital at the time of study (study included TB clinics
only), and those managed by non‐TB units were excluded from the study (Figure 1).

Randomisation, masking and step wedge design
As the intervention would eventually be implemented in all clinics, a stepped‐wedge
design allowed randomisation. A cluster design with the clinic as the unit of
intervention was used. The intervention was sequentially rolled out to clusters of clinics
over the study period. The order was determined using a computer generated random
sequence (Figure 2). The persons randomising the clinics were blinded to their identity
and selected three clinics every month from group A to receive the intervention (18
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clinics) and one in group B (6 clinics) at time point zero. By the end of the study all
participating TB clinics received the intervention.

Data collection
We collected individual level data on the offer of an HIV test for each TB case, as well
as whether they were tested, from all participating clinics over the study period
(September 2009 ‐ March 2010). The control group comprised patients from clinics
who had not received the intervention (Figure 2). In addition information on age,
gender, place of birth, time of arrival in the UK (if foreign born) and episode start date
were collected from the London TB Register. Data on the characteristics of clinics and
anonymised information on patients/staff (staffing levels) were also obtained.

Statistical methods
Group A and group B clinics were analysed separately. HIV test acceptance was
compared in the control and intervention groups using χ2 tests, with adjustment for
cluster sampling.17 Possible confounding was assessed using mixed effects logistic
regression models, with intervention/control status, age, sex, country of birth, whether
seen in a TB clinic which also ran an HIV clinic, and the patient to : staff ratio (this was
coded as a four‐level categorical variable; 0‐19, 20‐39, 40‐79 and 80+ patients per :
staff member). These groupings roughly corresponded to the quartiles of the
distribution of patient: to staff ratios among group A clinics and were used as the fixed
effects with clinic as the random effect, to adjust for the cluster‐randomisation. All
covariates which were significantly associated (χ2 test adjusted for cluster sampling
p<0.01) with the outcome (acceptance of HIV test) were included in the final model,
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along with the pre‐intervention/post‐intervention variable to calculate adjusted odds
ratios and 95% confidence intervals. The adjusted proportions of individuals who
accepted HIV testing were estimated from this model. For group B clinics, the
prevalence of the outcome was near 100%, resulting in small cell sizes (or cell sizes
equal to zero), therefore exact, rather than mixed effect, logistic regression models
(including clinic as a fixed linear predictor) was implemented to obtain more
reasonable estimates for the odds ratios.

Similar models for all analyses were also constructed to examine whether the
secondary outcome, offer of a HIV test, was associated with the intervention. We also
estimated the effect of the intervention on the coverage of testing using similar
models.

The sample size calculation was based on preliminary data obtained from clinics in the
East London sector. In order to detect a 40% increase in HIV testing acceptance, with
80% power and a type I error probability of 5%, a total of eight clinics would be
required, assuming 100 attendees per clinic and a coefficient of variation (an indicator
of between clinic variations) of 0.1.

-9-

Results
A total of 1315 participants, 963 patients from 18 group A clinics and 352 in 6 group B
clinics, were included in this study (Figure 1). Table 1 shows the demographic
characteristics of the participants. The two groups were similar in terms of age, gender
and country of birth.

Overall, at baseline group A test acceptance was 84% (183/217), offer 76% (235/308),
and coverage 72% (221/308). Following the intervention these increased to 86%
(462/534), 87% (568/655) and 81% (534/655) respectively. Group B acceptance was
81% (91/112), offer 89% (125/141) and coverage 76% (107/141). Following the
intervention these increased to 87% (172/197), 96% (202/211) and 85% (180/211)
respectively.

Acceptance of testing

Group A: Age group and country of birth were significantly associated with acceptance
of HIV tests (χ2 test p <0.001 and 0.03 respectively) and were included in the adjusted
model (Table 2). Acceptance of HIV tests was 73% in those over 65 and 100% in
patients under 16 years. Non‐UK born patients had a higher acceptance compared to
the UK born. Receiving the intervention did not appear to be significantly associated
with a higher acceptance of HIV tests in the multivariable analysis (adjusted odds ratio
1.53 (95% CI 0.84, 2.81) χ2 test p =0.76) (Table 3).
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Group B: No covariates were significantly associated with the outcome, and
consequently only the pre‐ and post‐intervention variables were included in the final
model. There was no increase in the acceptance of HIV tests with the intervention:
adjusted odds ratio 1.40 (95% CI 0.67, 2.91) χ2 test p=0.4 (Table 3).

Offer of testing
Group A: Age group was the only covariate which was significantly associated (χ2test
p<0.001) with an offer of a test (Table 2) and thus was included in the final model for
this group, along with the intervention variable. Fifty three percent of persons under 16
years old were offered the test, compared to 81% in those over 65 years. The
intervention significantly increased test offer (1.67 (95% CI 1.07‐2.60) χ2 test p=0.002)
(Table 3).

Group B: After univariate analysis, three variables were considered significantly
associated with offer of HIV test, these were age‐group (χ2test p<0.001), patient
load/clinician (χ2test p<0.008) and whether a joint TB‐HIV clinic was held (χ2test
p=0.01). The two clinic‐level variables were co‐linear. Due to the small number of units
(6), the adjusted odds ratio was estimated with only age and intervention effects as
covariates and cluster as a fixed effect. In this group there was evidence of an
association between the intervention and the offer of an HIV test (3.76 (95% CI 1.31‐
12.25) χ2test p=0.02) (Table 3).
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Coverage of testing
Group A: Younger (> 16 years) and older age groups (< 65+), when compared with
young adults (25 ‐ 34), and UK born individuals (compared to non‐UK born) were less
likely to be tested. Therefore these two variables were included in the model. The
adjusted odds ratio for testing was 1.83 (95% CI 1.3 ‐ 2.71, Wald test p=0.004) (Table 3).
In the fully adjusted model younger persons (>16 years) and older persons (65 +) were
significantly less likely to be tested compared to 25 ‐ 34 years, while the association
with being born in the UK was no longer significant.

Group B: For consistency, the model included age group and country of birth as linear
predictors. This gave an odds ratio for coverage in the intervention compared to the
control group of 1.84 (95% CI 1.03, 3.29, Wald test p=0.04) (Table 3).
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Discussion
In this evaluation of a pragmatic public health intervention to improve HIV testing in TB
clinics in London, we found an increase in the proportion of people tested, and offered
testing, but not in the proportion that accepted the test when it was offered. Offers
and coverage increased from 76% to 87% and 72% to 82% in centres without pre‐trial
universal testing, respectively. In clinics with pre‐existing universal testing policies,
offer and coverage rose from 89% to 96% and 76% to 85%, respectively. The
demonstrated increase in coverage, even in a setting with a reasonably high baseline
level of offer, suggests that the intervention increased the proportion of individuals
tested but did not changed the acceptance rate.

Previous research suggests that HIV co‐infection is more likely to be missed with
selective testing18, compared to a universal approach to HIV testing in TB patients and
other settings19, 20. HIV testing in TB clinics in the past 10 years has made significant
progress in London and attempts are underway to integrate this into the routine
clinical management of TB. Nearly 50% patients with TB in 2003 ‐ 2004 in London21, 22
were not offered HIV testing. In 2007 the UK CMO 22 issued a letter to public health
professionals highlighting high rates of late diagnosis and poor outcomes in those
diagnosed late. Attempts to implement this recommendation appear to raise the
baseline for coverage by selective HIV testing in TB services from 50% to greater than
70%.

Within at group A where there was selective testing and subsequent universal testing
as result of this study, we successfully increased the offers and coverage of HIV tests,
but failed to increase acceptance among those offered a test. The lack of an increase in
acceptance was disappointing, but may reflect the reasonably high level of acceptance
at baseline (84% and 81% for groups A and B, respectively) and the complex nature of
measures required to change patient behaviour. Another potential explanation for the
lack of acceptance is ineffective dissemination of the informative material presented.
Qualitative information collected during the trial suggests that many health care
professionals did not always give the relevant materials to patients. Even with
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increased coverage of 10%, 15% individuals remain to be tested, so there is still room
to improve test acceptance.

In preparation for this study, we undertook a systematic review to identify the main
barriers to HIV testing plus interventions with proven efficacy in TB clinics. Barriers can
be broadly grouped into: (i) poor access to comprehensive services; (ii) lack of staff
training for offering or normalising testing; (iii) lack of awareness among providers and
patients regarding the benefits of early diagnosis of HIV; (iv) non‐implementation of
national TB programme policies and the (v) stigma associated with both HIV and TB.
There was little a priori evidence that any particular single measure would alter
behaviour and it is unlikely that a single measure will be used in practice. This informed
our choice of educational interventions to raise awareness, as well as to normalise
testing, thereby reducing stigma.
This study was not powered to compare the effect of universal testing versus
educational intervention; nevertheless a comparison of group A and B clinics shows a
similar magnitude and direction of effect. This suggests additional benefit of the
educational intervention beyond that due to implementation of universal testing.
Further, research in setting with low baseline coverage to confirm or refute our finding
would be useful.

Age was particularly associated with low acceptance; most patients in this study
accepted the test offered, except those in the over 65 year category.23, 24 Patients often
declined testing because they believed they were not at risk of HIV. Recent reports in
the UK suggest that there has been a three‐fold increase in the number of older
individuals accessing HIV care since 2000.25 New diagnoses among older adults more
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than doubled between 2000 and 2009, and accounted for 13% of all diagnoses in
200925. The disconnection between perceived and actual risk may reflect a patient’s
choice not to acknowledge their personal risk and a lack of knowledge about HIV
transmission.26

Although HIV testing is recommended for all children who are TB suspects or patients27,
this study showed that those under 16 years had the lowest offers of HIV testing. This is
consistent with the observation that most paediatricians were not keen to join the
study, reporting that they would conduct their own risk assessment to determine
whether the child should have a HIV test. Many children with TB disease have parents
who originate from high TB and HIV burden countries28, highlighting the need to
normalise HIV testing in this population. Therefore, further policy changes are required
to specifically ensure that all healthcare workers and patients are more aware of the
need for the HIV testing in all age groups. These results add to the argument for
universal HIV testing in all TB patients, rather than taking a selective approach based on
a potentially imperfect risk assessment.29. The cost effectiveness of universal testing in
TB settings should be investigated. Other research has shown that routine voluntary
testing, as recommended by the US Centres for Disease Control, is a cost‐effective
intervention30.

The limitations of our study include the allocation of the intervention at a cluster level
that potentially provided a chance of contamination between centres. The effect is
likely to be small due to minimal movement of patients between centres. A further
limitation is the high baseline level of offer and acceptance of testing, limiting the
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power of the study to detect the effect of the intervention. Nevertheless, we have
been able to show a significant increase in offers and therefore coverage of testing
using a randomised controlled trial. We were not able to mask allocation to staff
members or patients due to the nature of the intervention. Changes in centres, patient
population group and staff numbers over time may also affect the results of this study.
Characteristics of the clinics assessed over the study period suggest that these were
relatively stable. Finally, our study was investigating whether coverage of HIV testing
could be increased; we did not determine whether they had an impact on HIV
diagnosis. Nevertheless, wider testing would be expected to improve detection.

Conclusion:
This study has provided a pragmatic assessment of the efficacy of a combination of
interventions to improve HIV testing in TB clinics. The intervention led to an increase in
the number of offers of HIV tests and therefore the number and proportion of patients
tested, despite the lack of a significant effect on acceptance among those offered a
test. The implementation of a policy of universal testing, combined with supportive
information, has the potential to positively impact on the levels of testing in TB clinics,
thus increasing the health benefits associated with an earlier diagnosis of HIV infection.
Our findings provide a framework for improving testing in other settings31, 32 and
therefore to improve clinical outcomes.
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Table 1: Distribution of key variables in the dataset among pre‐intervention and post‐intervention groups
Variable

Post‐intervention( %)

Pre‐intervention (%)

2
χ test for equality of Post‐intervention( %)

Pre‐intervention (%)

*

*

proportions

Group A : Clinics introducing opt out testing and resources (total N=963)
Age group
<16

proportions
Group B: Clinics introducing resources only (total N=352)

0.45

0.45

29 (4.4)

12 (3.9)

16‐24

93 (14.2)

54 (17.5)

46 (21.8)

26 (18.4)

25‐34

203 (31.0)

85 (27.6)

68 (32.2)

37 (26.2)

12 (5.7)

10 (7.1)

35‐44

123 (18.8)

51 (16.6)

43 (20.4)

40 (28.4)

45‐64

125 (19.1)

71 (23.1)

26 (12.3)

18 (12.8)

65+

79 (12.1)

33 (10.7)

16 (7.6)

10 (7.1)

Missing

3 (0.5)

2 (0.6)

0 (0)

0 (0)

0.6

Country of birth

0.62

Outside UK

461 (70.4)

206 (66.9)

181 (85.8)

120 (85.1)

UK

141 (21.5)

70 (22.7)

21(10.0)

17 (12.1)

Missing

53 (8.1)

32 (10.4)

9 (4.3)

4 (2.8)

Male

380 (58.1)

164 (53.2)

124 (58.8)

77 (54.6)

Female

274 (41.8)

144 (46.8)

87 (41.2)

64 (45.4)

Missing

1 (0.2)

0 (0)

0 (0)

0 (0)

Gender

Seen in clinic with
joint HIV/TB clinic
Yes

2

χ test for equality of

0.1

0.46

0.41

0.06

324 (49.5)

120 (39.0)

129 (61.1)

38 (27.0)

No

331 (50.5)

188 (61.0)

82 (38.9)

103 (73.0)

Missing

0 (0)

0 (0)

0 (0)

0 (0)

Wilcoxon Signed Rank 35.1
test p<0.001
25

17.7

Patient load in clinic
Median

39.9

75.3

Inter‐quartile range

68.9

95.4

16.3

Wilcoxon Signed Rank
test p<0.001

*Excluding missing category. Standard errors have been adjusted for cluster sampling using method by Rao & Scott. **This category excludes those individuals who refused a HIV test. And those who
have had an HIV test prior to start of study (n=200 for clinics introducing opt‐out testing , n=43 for those introducing resources only).
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Table 2: Factors associated with acceptance and offer of HIV tests to all particpants (TB patients registered ) included in the study
Group A
HIV test acceptance

Characteristics

Country of
birth
Gender

Those accepted
test/total number of
p* value
participants offered
the test (%)

UK

126/155 (81)

non‐UK

470/549 (86)

Male

376/424 (89)

Female

269/315 (85)

Patient load 1st quartile

148/175 (85)

0.03

Group B
HIV test offered
Those who were
offered HIV
test/total number of p*value
participants in
category (%)
~168/210 (80)

0.07

568/667 (85)
0.17

461/544 (85)
341/417 (82)

0.14

HIV test acceptance
Those accepted
test/total number
p*value
of participants
offered the test (%)
~29/32 (91)

0.35

223/259 (86)
0.21

195/238 (82)

152/180 (84)
111/122 (91)

~34/37 (92)

0.17

187/198 (94)

141/143 (99)

2nd quartile

171/200 (86)

216/256 (84)

111/137 (81)

150/160 (94)

40/43 (93)

46/48 (96)

4th quartile
Joint TB‐ HIV
Yes
clinic
No

215/227 (95)

242/308 (79)

25/37 (68)

39/40 (98)

Age‐group

<16

372/413 (90)

0.21

273/326 (84)
9/9(100)

<0.001

456/519 (88)

0.22

132/162 (81)

0.08

0.12

180/183 (98)

131/140 (94)

147/164 (90)

21/40 (53)

7/12 (58)

13/19 (68)

16‐24

115/124 (93)

131/147 (89)

8/68 (12)

71/72 (99)

25‐34

211/228 (93)

254/288 (88)

87/95 (92)

102/105 (97)

35‐44

120/130 (92)

142/174 (82)

45‐64

128/155 (83)

161/196 (82)

61/71 (86)
31/37 (84)

0.08

0.83
0.008

101/116 (87)

347/443 (78)

<0.001

0.36

140/149 (94)

3rd quartile

0.55

p* ‐ value

281/297 (95)

107/125 (86)
91/97 (94)

HIV test offered
Those who were
offered HIV
test/total number
of participants in
category (%)

0.01

<0.001

77/82 (94)
41/43 (95)

59/81 (73)
91/112 (81)
17/19 (89)
23/26 (88)
65+
^LTBR = London TB Register; *Value calculated with correction for cluster sampling; ~difference in offered and acceptance in table is different as the study considers ‘prior test’ as
‘offer’ as health care professionals did investigate the HIV status of patient.
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Table 3. Outcome analysis of acceptance, offer and coverage of HIV testing among tuberculosis clinics in London from
September 2009 ‐ March 2010
Outcome

Control/intervention

Outcome

N for multivariable
analysis(%)

x2 test for equality
of proportions

Adjusted OR

0.76

1.53 (0.84, 2.81)†*

Group A: Clinics introducing opt out testing, training and resources
Test
accepted

Intervention

Test accepted

462(86.5)

n=534

Test not accepted
Test information missing
Test accepted
Test not accepted
Test information missing
Test offered
Test not offered
Offer information missing

69(12.9)
3(0.6)
183(84.3)
25(11.5)
9(4.1)
568 (86.7)
86 (13.1)
1 (0.2)

Test offered

235 (76.3)
73 (23.7)
0 (0)
534 (81.5)
121 (12.1)
0 (0)

Control
n =217
Test offered

Intervention
n =655
Control
n =308

Coverage

Intervention
n = 655

Control
n = 308

Test not offered
Offer information missing
Test coverage yes
Test coverage no
Test coverage information
missing
Test coverage yes
Test coverage no
Test coverage information
missing

221 (71.7)
87 (28.2)
0(0)

1

0.002

1.67 (1.07, 2.60)†∆

1

0.004

1.83(1.3, 2.7)†∆

1
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Table 3. (contd.)Outcome analysis of acceptance, offer and coverage of HIV testing among tuberculosis clincis in London from
September 2009 ‐ March 2010
Outcome

Control/intervention

Outcome

Group B : Clinics introducing training and resources only
Test accepted Intervention
Test accepted
n =197

Test offered

Test coverage

N for multivariable
analysis(%)

x2 test for equality of
proportions

Adjusted OR

172(87.3)

0.4

1.40 (0.67, 2.91) †*

Test not accepted

21(10.7)

Test information missing

4(1.5)

Control

Test accepted

91(81.3)

n =112

Test not accepted

18(16.1)

Test information missing

3(2.7)

Intervention

Yes

202(95.7)

n =211

No

6(2.8)

Missing

3(1.4)

Control

Yes

125(88.7)

n =141

No

14(9.9)

Missing

2(1.4)

Intervention

Test coverage yes

180(85.3)

n =211

Test coverage no

31(14.7)

Test coverage missing

0(0)

Control

Test coverage yes

107(75.9)

n =141

Test coverage no

34(24.1)

Test coverage missing

0(0)

1

0.02

3.76 (1.31, 12.25)†∆α

1

0.04

1.84(1.03, 3.29)†∆

1

†Adjusted for age group; *Model included only persons who had a test oﬀered to them and who had not previously had a test; ∆ model included all persons
with prior test; α adjusted odds ration obtained from exact logistic regression
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