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ABSTRACT
Objectives To evaluate the impact of a new clinic- based 
rapid sexually transmitted infection testing, diagnosis and 
treatment service on healthcare delivery and resource 
needs in an integrated sexual health service.
Design Controlled interrupted time series study.
Setting Two integrated sexual health services (SHS) in 
UK: Unity Sexual Health in Bristol, UK (intervention site) and 
Croydon Sexual Health in London (control site).
Participants Electronic patient records for all 58 418 
attendances during the period 1 year before and 1 year 
after the intervention.
Intervention Introduction of an in- clinic rapid testing 
system for gonorrhoea and chlamydia in combination with 
revised treatment pathways.
Outcome measures Time- to- test notification, staff 
capacity, cost per episode of care and overall service 
costs. We also assessed rates of gonorrhoea culture 
swabs, follow- up attendances and examinations.
Results Time- to- notification and the rate of gonorrhoea 
swabs significantly decreased following implementation 
of the new system. There was no evidence of change in 
follow- up visits or examination rates for patients seen in 
clinic related to the new system. Staff capacity in clinics 
appeared to be maintained across the study period. 
Overall, the number of episodes per week was unchanged 
in the intervention site, and the mean cost per episode 
decreased by 7.5% (95% CI 5.7% to 9.3%).
Conclusions The clear improvement in time- to- 
notification, while maintaining activity at a lower overall 
cost, suggests that the implementation of clinic- based 
testing had the intended impact, which bolsters the case 
for more widespread rollout in sexual health services.

INTRODUCTION
Sexually transmitted infection (STI) diag-
noses are increasing in England with more 
than a 10% increase in new infections 
between 2016 and 2019.1 Over the same 
period, a 19.2% increase in total consultations 

at sexual health services (SHS) was reported 
in England.2 Open- access SHS providing 
rapid treatment and partner notification 
can reduce the risk of STI complications and 
infection spread.3–5 Public Health England 
(now UK Health Security Agency (UKHSA)) 
recommends that local SHSs need to be 
available to both the general population and 
groups with greater sexual health needs.3 
Nevertheless, the central government’s 
public health grant, including SHS funding, 
has steadily decreased since 2015.6 7 Despite 
diminishing resources, continued provision 
of SHSs has been achieved through increased 
efficiencies at clinic- based services and intro-
duction of online services.8 9

Another approach to improving efficiency 
while ensuring quality could be the intro-
duction of near- patient testing (NPT) for 
chlamydia and gonorrhoea. That is, testing 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ We used controlled interrupted time series models 
with confounder adjustment to estimate the effect 
of the intervention distinct from any background 
changes and independent of other time- varying 
factors.

 ⇒ Model validity was bolstered by using a relatively 
long time series with good temporal resolution.

 ⇒ Data from both the main and control sites were 
derived from the same electronic patient record 
system.

 ⇒ There was a general consensus between main and 
sensitivity analyses.

 ⇒ Our study was limited by being non- randomised, 
having only one control site and the follow- up period 
for female patients being truncated by the impact of 
the COVID- 19 pandemic.
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where samples are taken at the time of consultation and 
results returned within a short timeframe (immediately 
or within hours). Potential benefits include earlier diag-
nosis and treatment, reduced risk of sequelae and onward 
transmission and reduction in unnecessary treatments as 
well as reduced costs and clinician time due to reduction 
in the need for gonorrhoea cultures (GCs), examina-
tions and follow- up visits.10–12 Although modelling studies 
suggest that NPT can be cost- effective, this remains to 
be demonstrated in practice.10–14 Research also suggests 
that reduced waiting times for STI test results may 
enhance patient acceptability15 16 and increase testing 
uptake.17 18 Importantly, patients have expressed prefer-
ences for earlier provision of results19 due to the stress of 
waiting.20

In November 2018, Unity Sexual Health (hereafter the 
intervention site), a UK specialist integrated SHS, imple-
mented a rapid nucleic acid amplification (NAAT) STI 
testing, diagnosis and treatment service for chlamydia 
and gonorrhoea, using the Hologic ‘Panther’ diagnostic 
platform in a clinic- based satellite laboratory.21 It can 
deliver results in 3.5 hours by eliminating sample batching 
and transit times associated with microbiology laboratory 
testing. Integrated SHS provide the full range of contra-
ception services in addition to STI and blood borne virus 
testing, treatment and management, and health promo-
tion and prevention.22

We used a quantitative approach to evaluate the impact 
of the new rapid testing process on service delivery and 
resource needs of the intervention site.

METHODS
Setting and design
The intervention site is a provider of integrated SHSs in 
the Bristol area of the United Kingdom, with about 40 000 
attendances annually. In addition to in- clinic services, 
self- testing kits for chlamydia, gonorrhoea, syphilis and 
HIV ordered online by patients are provided by post. 
This postal testing kit service was provided by the inter-
vention site for asymptomatic patients through its dedi-
cated website and used the same NAAT testing platform 
as the rapid STI service. This was in place prior to the 
intervention and was increasingly used throughout the 
study period.

This study is a quasi- experimental, controlled inter-
rupted time series (CITS) design that used routinely 
collected electronic patient record (EPR) data. The inter-
vention time points were defined differently for males 
and females: rapid STI testing was introduced on 12 
November 2018 for males and 29 May 2019 for females.

Rapid STI service model
Eligibility criteria and treatment pathways differed for 
males and females. A graphical overview of each pathway 
is provided in the supplement (online supplemental 
figures S1 and S2) with preintervention pathway included 
for reference. Additional changes were made to the SHS 

related to staff capacity. Rapid STI asymptomatic consul-
tations were reduced to 15 min, while the number of 
allocated patients per staff member for the walk- in clinic 
remained the same.

Rapid STI testing
The collection, processing and analysis of specimens with 
the Aptima Combo 2 (Hologic) NAAT at the interven-
tion site, which detects both Chlamydia trachomatis and 
Neisseria gonorrhoeae and the Aptima TV Trichomonas vagi-
nalis NAAT, followed the manufacturer’s instructions and 
national guidelines. Quality control measures were the 
same as those in the central UKHSA South West Regional 
Laboratory and complied with national standards. 
The testing was undertaken by a dedicated technician 
employed by UKHSA experienced in using the Hologic 
Panther platform (further details in online supplemental 
file 1).

Male patients
Male patients were eligible for the rapid STI pathway if 
they were asymptomatic or had urethritis symptoms. If 
asymptomatic, a brief history was taken prior to patient 
self- sampling for chlamydia and gonorrhoea and taking 
blood tests for HIV and syphilis. Men who have sex with 
men (MSM) were referred to a health adviser for health 
promotion, including discussion about testing for HIV 
and other STIs, and safer sex practices. Symptomatic 
males were asked to return 4 hours later when NAAT 
results were available. If positive, they received infection- 
specific treatment; if negative, a urethral smear was under-
taken to diagnose non- gonococcal urethritis. Contacts of 
patients with gonorrhoea or chlamydia outside a 2- week 
window were treated if NAAT positive. Swabs for gono-
coccal culture and sensitivities were only taken after a 
NAAT- positive result for gonorrhoea or if gonococcal 
treatment was administered prior to the NAAT result.

Female patients
Female asymptomatic patients without contraception 
needs were eligible for the rapid drop- off service. Females 
with abnormal vaginal discharge, not requiring bimanual 
or speculum examination to exclude pathology, self- 
swabbed and were treated on the results of microscopy 
and clinical findings at the time of visit and informed 
that chlamydia and gonorrhoea NAAT test results would 
be available within 48 hours. They were termed symp-
tomatic. For contraceptive needs, a clinical consultation 
was necessary to determine the need for examination. 
Trichomonas vaginalis (TV) culture was replaced with a 
more sensitive TV NAAT,23 also available within 48 hours. 
A gonococcal culture swab was only taken after a NAAT- 
positive result for gonorrhoea or if gonococcal treatment 
was administered prior to NAAT result.

Control site
Croydon Sexual Health, a similar integrated SHS in 
South London, was used as the control site to account for 
background changes unrelated to the intervention. This 
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site has similar patient throughput (about 32 000 annual 
attendances) and uses the same EPR system.

Data
Fully anonymised individual patient data extracted from 
the intervention and control site EPR systems23 comprised 
demographic information, sexual behaviour, mode of 
presentation and attendances to the clinic, diagnostic 
testing and treatment. Analyses were based on a census of 
attendance level records.

Time- to- notification was defined from the text message 
notification system.24 This included text message type for 
identifying test result messages, time stamps and anony-
mised patient identifiers. The number of NAAT postal 
testing kits was extracted from the intervention site’s 
records, while the control site did not implement these 
until after the study period.

Prior to analysis, data were checked for duplicates, 
implausible values and missingness. Individual vari-
ables were combined to generate indicator variables for 
complex cases, MSM, examinations and ethnic minority 
status. All time- related variables were derived from the 
date and time of each attendance.

For analysis, data were aggregated at weekly level over 
a 2- year period centred at the intervention. For females, 
data were excluded from the first UK COVID- 19- related 
lockdown (23 March 2020) due to changes in outcomes 
that could not be adequately accounted for in models. 
The study period for males was from 13 November 2017 
to 10 November 2019, and for females from 28 May 2018 
to 22 March 2020.

Statistical analysis
Their main study outcomes are detailed in table 1. CITS 
models within a generalised linear modelling framework 
were applied to each outcome separately for males and 
females: 10 models in total. Time was modelled as linear 
using consecutively numbered weeks, with time=0 at 
the intervention point. A binary variable (period) repre-
senting pre- intervention and post- intervention periods 
was defined by the respective male and female interven-
tion dates.

GC swabs per consultation, follow- up attendances per 
care episode, examinations per symptomatic attendance 
and staff capacity were modelled as rates assuming a 
negative binomial distribution. These models generate 
rate ratios, presented as percentage changes. For time- to- 
notification, a normal distribution was assumed and results 
were presented as differences in median time (days). This 
represents absolute measure of time, including weekends 
as opposed to working days only.

The main variables in the models were time, period and 
site (intervention vs control) along with all two- way and 
three- way interactions, as per a CITS approach for esti-
mating both a step change and slope change.25 26 Two 
key terms in the models represent intervention- related 
changes over and above any control- site changes. The 
period × site interaction captures a differential step change 

for the intervention site compared with control site. 
While the three- way interaction term time × period × site 
captures different degrees of pre–post trend change for 
the intervention site compared with control site (online 
supplemental figure S3).

Additional covariates were included in the models: 
proportions of complex patients, symptomatic patients 
and patients from an ethnic minority, plus mean patient 
age and calendar month. Since models of examination 
rate only analysed symptomatic patients, the proportion 
of symptomatic patients was excluded as a covariate. The 
proportion of MSM was only included in models for 
men. Complex cases were defined differently for males 
and females (see online supplement). This is based on 
the definition used by Mohiuddin et al12 designed to 
identify patients requiring longer and/or more involved 
consultations.

Data for staff capacity were only available for the inter-
vention site and were modelled as an uncontrolled inter-
rupted time series spanning the duration of available 
denominator data: 1 January 2018 to 22 December 2019. 
The denominator could not be separated by sex, so this 

Table 1 Definitions of main study outcomes for weekly 
aggregated data

Outcome measure Definition

1.Rate of gonorrhoea 
culture swabs per 
consultation

Numerator: the number of GC 
swabs, urethral for male and 
cervical for female
Denominator: the number of 
consultations where these were 
defined as attendances for new, 
rebooked or walk- in patients

2.Time- to- notification Median time from sample collection 
until the patient was notified of the 
test result via text message

3.Rate of examinations 
per symptomatic 
attendance

Numerator: the number of 
examinations of any type. This was 
based on a combination of variables 
used to record information about 
examinations (online supplemental 
table S1)
Denominator: all attendances where 
the patient was recorded as being 
symptomatic

4.Rate of follow- up 
attendances per 
episode of care

Numerator: the number of follow- 
up attendances occurring within 30 
days of an initial consultation
Denominator: the number of 
episodes involving at least one 
consultation

5.Staff capacity: rate 
of patients seen per 
4 hour clinic

Numerator: number of patient 
consultations (any new, rebooked, 
walk- in or follow- up attendance)
Denominator: number staff available 
for 4 hour clinics

GC, gonorrhoea culture.
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outcome was analysed for females and males combined, 
allowing two change points as per the respective interven-
tion dates.

Sensitivity analyses were conducted by fitting generalised 
additive models to account for potential non- linearity of 
trends. All analyses were conducted with the SAS System 
for Windows, version 9.4 (SAS Institute). Models were 
fitted using the GENMOD and GAM procedures.

Economic analysis
Postal testing kit data were combined with EPR data to 
estimate the total number of episodes per week (including 
those with negative postal tests and no clinic attendance). 
For estimating the difference in the mean number of 
episodes per week (1) negative postal test episodes were 
assigned to weeks pro rata with asymptomatic episodes 
that included clinic attendance and (2) the combined 
postintervention analysis used data for the first 43 weeks 
only. Episode costs were estimated using unit costs of diag-
nostic tests provided by the intervention site, and postal 
kit tests and staff time from the literature12 inflated to 2021 

values using a UK government gross domestic product 
deflator.27 Treatment costs were from the British National 
Formulary28 (online supplemental table S2). The cost of 
unreturned postal kits was allocated to episodes including 
a postal test result. CIs for differences in the number of 
episodes and cost per episode were calculated using the 
normal approximation method.

Patient and public involvement
Three members of the public who had used the interven-
tion site services as patients were involved in reviewing 
the proposed outcome measures and informed the study 
design.

RESULTS
In the EHR intervention site data, 48 776 attendances for 
females and 34 413 for males were recorded during the 
study period, representing 32 482 and 22 073 episodes of 
care involving a clinic attendance, and 29 573 and 19 083 
patients, respectively (table 2). Patients were symptomatic 

Table 2 Summary of population characteristics and outcomes by site, sex and time period based on EPR data

Intervention site Control site

Pre Post Pre Post

Males

  Total attendances, n 17 626 16 787 11 920 12 085

  Total episodes of care, n 11 445 10 628 7946 8021

  Total patients, n 9932 9151 6271 6335

  Symptomatic attendances, n (%) 7307 (41.5%) 7084 (42.2%) 4735 (39.7%) 4556 (37.7%)

  Complex attendances, n (%) 9869 (56.0%) 9259 (55.2)% 4458 (37.4%) 4940 (40.9%)

  Ethnic minority attendances, n (%) 2834 (16.1%) 3025 (18.0%) 7244 (60.8%) 7311 (60.5%)

  MSM attendances, n(%) 5300 (30.1%) 5418 (32.3%) 2529 (21.2%) 2849 (23.6%)

  Mean age, years 30.2 30.8 34.9 35.1

  Urethral GC swabs per consultation 0.18 0.11 0.08 0.07

  Median time- to- notification 10.90 6.73 4.51 4.95

  Examinations per symptomatic attendance 0.76 0.67 0.64 0.60

  Follow- up attendances per episode 0.40 0.36 0.50 0.37

Females

  Total attendances 28 487 20 289 20 931 16 910

  Total episodes of care 18 616 13 866 13 971 11 660

  Total patients 16 779 12 794 11 799 9902

  Symptomatic attendances 6312 (22.2%) 4929 (24.3%) 6860 (32.8%) 5561 (32.9%)

  Complex attendances 26 022 (91.3%) 18 173 (89.6%) 12 328 (58.9%) 11 221 (66.4%)

  Ethnic minority attendances 3979 (14.0%) 3067 (15.1%) 12 647 (60.4%) 10 107 (59.8%)

  Mean age 25.1 25.8 29.8 30.4

  Cervical GC swabs per consultation 0.20 0.04 0.03 0.03

  Median time- to- notification (median, IQR) 10.58 3.52 4.90 5.32

  Examinations per symptomatic attendance 0.73 0.70 0.58 0.60

  Follow- up attendances per episode 0.36 0.34 0.31 0.23

EPR, electronic patient record; GC, gonorrhoea culture; MSM, men who have sex with men.
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in just over 20% of female attendances and over 40% of 
male attendances. About 90% of female and 55% of male 
attendances were complex. Just over 30% of male atten-
dances were by MSM.

Males
For the rate of GC swabs, there was strong evidence of 
an adjusted step- increase for the intervention site relative 
to the control site (+89.1%, 95% CI +37.1% to +160.6%, 
p<0.001) (table 3 and figure 1A). However, this was not 
observed in the sensitivity analysis allowing for non- linear 
trends (−16.6%, 95% CI −30.1% to −0.5%, p<0.001, online 
supplemental table S3 and figure S4A). This was followed 
by strong evidence of an adjusted downward change 
in post- intervention trend of −3.2% per week (95% CI 
−4.3% to −2.1%, p<0.001). The long- term result of these 
two effects was an overall decrease from 35 to 50 swabs 
per week, pre- intervention, to below 10 per week at the 
end of the study period, translating to 849 swabs avoided 
over the postintervention period.

Time- to- notification increased by an estimated 3.6 days 
(95% CI 1.7 to 5.5 days, p<0.001) at the time of the inter-
vention, relative to controls, and a similar increase was 
observed in the sensitivity analysis. However, this was 
followed by an overall long- term decrease of −0.2 days 
of notification time per week (95% CI −0.3 to –0.2 days, 
p<0.001) through the postintervention period. That is, 
the preintervention weekly median of around 8 to 9 days 
dropped to around 2 days after the intervention had been 
in place for a year (figure 1B, online supplemental figure 
S4B).

We found no evidence of a meaningful change in rates 
of examinations or follow- up attendances associated with 
the intervention (table 3, figure 1C,D, online supple-
mental figures S4C and S4D).

Females
For females, there was evidence of a decrease in the rate 
of GC swabs: −40.8% (95% CI −61.6% to −8.8%, p=0.02) 
at the time of intervention, adjusted for control changes 
(table 3, figure 2A). This was followed by a decrease in 
trend through the postintervention period, with an 
adjusted change of −6.1% per week (95% CI −7.8% to 
−4.5%, p<0.001). These changes represent a decrease 
from an estimated 0.22 swabs per consultation (over 30 
swabs per week) immediately before the intervention 
to 0.14 immediately after (20 to 25 per week) and down 
to 0.01 at the end of the study period (less than five per 
week). Over the 43- week postintervention period, an esti-
mated 1542 swabs were avoided.

For time- to- notification, there was some evidence of 
a decrease of 2.1 days (95% CI −4.5 to 0.3 days, p=0.08, 
figure 2B) at the time of the intervention, adjusted for 
the control group. There was stronger evidence of a 
downward change in trend, estimated at −0.1 days per 
week (95% CI −0.20 to –0.0 days, p=0.01) over the postin-
tervention period. These results were confirmed by the 
sensitivity analyses (online supplemental figure S5). To Ta
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illustrate, the estimated median time- to- notification was 
8 to 9 days just before the intervention, but a year later 
notification time was around 1 day.

For rates of examinations and follow- up visits, we saw 
no evidence of intervention- related change (table 3, 
figure 2C,D).

Staff capacity
The main analysis of staff capacity showed evidence of a 
trend change at the time of the male intervention (−1.1% 
per week, 95% CI −1.7% to −0.5%, p<0.001) and a step 
change at the time of the female intervention (+14.3%, 
95% CI +3.4% to +26.3%, p=0.009) (figure 3). However, 
the sensitivity analysis showed step changes in the 

opposite direction to the main analysis (online supple-
mental figure S6), suggesting inconclusive evidence of 
change.

Episodes and costs
Overall, the intervention site experienced a substantial 
increase in the weekly number of asymptomatic nega-
tive episodes managed via postal test kits, particularly for 
men, while both asymptomatic negative episodes seen in 
the clinic and symptomatic episodes decreased (table 4). 
The mean cost per symptomatic episode increased by 
9.2% to £69.04, while this was outweighed by a decrease 
of 13.5% to £26.23 for costs per asymptomatic episode, 
resulting in a combined decrease of 7.5%. The total cost 

Figure 1 Modelled outcome estimates for males. ‘Panther’ indicates the intervention date representing the first week the 
Panther system was implemented for the male pathway: 12 November 2018. (A) Gonorrhoea culture swabs (urethral) per 
consultation, (B) median time- to- notification, (C) examinations per symptomatic attendance, (D) follow- up attendances per 
episode.

 on January 23, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-064664 on 11 January 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2022-064664
https://dx.doi.org/10.1136/bmjopen-2022-064664
http://bmjopen.bmj.com/


7Walter SR, et al. BMJ Open 2023;13:e064664. doi:10.1136/bmjopen-2022-064664

Open access

per week decreased by 4.7%, largely due to the reduction 
in both the number and cost of episodes for asymptom-
atic females who attended the clinic.

DISCUSSION
We have quantitatively evaluated the impact of a first- of- 
its- kind rapid STI testing system on service delivery in an 
integrated SHS. Previous NPT assessments have taken a 
mathematical modelling approach.11–13 The only other 
study directly assessing a chlamydia and gonorrhoea NPT 
approach in practice related to a rapid testing service 
model for asymptomatic patients without contraception 
provision.29 This is the first study to quantify the effect 
of rapid chlamydia and gonorrhoea NPT on GC swabs, 

time- to- notification, examinations, follow- up visits, staff 
capacity and costs.

The substantial long- term postintervention decrease in 
the rate at which gonorrhoea swabs were sent for culture, 
for both males and females, was expected to some extent 
since patients with negative rapid tests in the new pathway 
avoided the need for cultures. Adams et al11 identified 
reduced GCs as a key part of NPT- related cost reduction, 
although there has been no direct or simulated assess-
ment of expected change in the number of cultures.

The trajectory of the decline in GC swab rates following 
the intervention differed between males and females. 
The sensitivity analysis capturing non- linear trends 
suggested substantial decreases for males began more 

Figure 2 Modelled outcome estimates for females. ‘Panther for females’ indicates the intervention date representing the first 
week the Panther system was implemented for the female pathway: 29 May 2019. (A) Gonorrhoea culture swabs (cervical) per 
consultation, (B) median time- to- notification, (C) examinations per symptomatic attendance, (D) follow- up attendances per 
episode.
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than 6 months after the intervention, with the lowest rates 
at 1- year post- intervention (online supplemental Figure 
S4A). In contrast, rates for females appeared to respond 
to the intervention almost immediately and stabilise at a 
much lower level within about 6 months (online supple-
mental Figure S5A). The differing implementation time-
frames may reflect several barriers to implementation 
experienced with the initial rollout for males, including 
providing training to a large group staff with varying time-
tables exacerbated by understaffing and budget cuts; vari-
able application of eligibility criteria for the new service 
and iterative revision of the new system and pathway.30 
There may also have been some just- in- case culture 
testing in the early stages until staff confidence in the 
system was established. With these issues largely resolved 
when the system was implemented for females, the transi-
tion appeared both smoother and faster, and this concurs 
with staff experience.

The rate of gonorrhoea swabs at the control site was 
relatively low throughout the period due to a conserva-
tive approach, appropriate to local prevalence, in which 
samples for cultures were only taken for NAAT- positive 
patients or those with high likelihood of infection. In 
contrast, standard practice at the intervention site in 
the pre- intervention period was to take cultures from 
all symptomatic patients with symptoms and/or signs 
potentially consistent with gonorrhoea and from poten-
tial contacts in addition to a NAAT as recommended in 
national guidelines.31

We estimated that median time- to- notification 
decreased from more than a week down to 1 or 2 days 
over the postintervention period. However, given that it 
was not possible to separate out all rapid test results (eg, 
notifications labelled ‘all negative’) and that we estimated 

real time rather than working days, the median time 
was likely lower, particularly for positive results. This is 
broadly consistent with findings from Whitlock et al29 who 
reported an average time- to- notification of 0.27 days for a 
new rapid NAAT testing service compared with 8.95 days 
for an off- site testing service for symptomatic patients.

The temporary increase in median time- to- notification 
for males after the intervention may result from the 
implementation challenges outlined above30 in addi-
tion to a clinician- reported backlog in the early stages of 
transitioning to the new system. Once again, for males, 
the transition appeared to take place over the full post- 
intervention period, while the equivalent period for 
females appeared faster with the lowest post- intervention 
sensitivity estimates occurring 21 weeks after the new 
system was implemented (online supplemental figures 
S4B and S5B).

We observed no clear evidence of intervention- related 
changes in rates of examinations, follow- up visits or staff 
capacity. All three were necessarily constructed from 
combinations of variables as there was no dedicated data 
field for each in the data. Although we did not detect 
a positive change, it is important to note that there was 
no evidence of a deleterious impact of the rapid testing 
service on any of these outcomes.

Staff capacity showed some evidence of intervention- 
related change, although the rate of patients seen per 
4 hour clinic was at similar levels at the end of the study 
period as at the start. For asymptomatic patients, the 
provision of postal testing kits reduced the need for clinic 
attendance among those testing negative both for males 
and for females who did not have contraception needs. 
This combined with the introduction of shorter appoint-
ments more than likely increased staff capacity for this 

Figure 3 Modelled estimates of staff capacity for males and females combined.

 on January 23, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-064664 on 11 January 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2022-064664
https://dx.doi.org/10.1136/bmjopen-2022-064664
http://bmjopen.bmj.com/


9Walter SR, et al. BMJ Open 2023;13:e064664. doi:10.1136/bmjopen-2022-064664

Open access

Ta
b

le
 4

 
In

te
rv

en
tio

n 
si

te
 p

re
in

te
rv

en
tio

n 
an

d
 p

os
tin

te
rv

en
tio

n 
es

tim
at

es
 o

f m
ea

n 
nu

m
b

er
 o

f e
p

is
od

es
 p

er
 w

ee
k,

 m
ea

n 
co

st
 p

er
 e

p
is

od
e 

an
d

 m
ea

n 
co

st
 p

er
 w

ee
k

M
al

e
Fe

m
al

e
To

ta
l

P
re

*
P

o
st

*
%

 c
ha

ng
e

95
%

 C
I

P
re

*
P

o
st

†
%

 c
ha

ng
e

95
%

 C
I

P
re

*
P

o
st

†
%

 c
ha

ng
e

95
%

 C
I

M
ea

n 
nu

m
b

er
 p

er
 w

ee
k

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

A
sy

m
p

to
m

at
ic

19
0.

2
22

3.
1

17
.3

9.
5

25
.1

35
6.

2
35

0.
7

−
1.

5
−

7.
9

4.
9

54
6.

3
57

3.
4

5.
0

0.
0

9.
9

 
 P

os
ta

l n
eg

at
iv

es
70

.5
11

1.
5

58
.2

48
.7

67
.7

96
.3

12
4.

9
29

.7
22

.3
37

.0
16

6.
8

23
6.

2
41

.6
35

.7
47

.4

 
 O

th
er

‡
11

9.
6

11
1.

5
−

6.
8

−
13

.7
0.

2
25

9.
9

22
5.

9
−

13
.1

−
19

.2
−

7.
0

37
9.

5
33

7.
2

−
11

.1
−

15
.8

−
6.

5

S
ym

p
to

m
at

ic
92

.7
85

.0
−

8.
3

−
13

.9
−

2.
7

84
.4

77
.8

−
7.

8
−

14
.6

−
1.

1
17

6.
7

16
3.

4
−

7.
5

−
11

.8
−

3.
2

To
ta

l
28

2.
8

30
8.

0
8.

9
2.

6
15

.2
44

0.
2

42
9.

0
−

2.
5

−
8.

7
3.

6
72

3.
0

73
6.

8
1.

9
−

2.
5

6.
3

C
os

t 
p

er
 e

p
is

od
e 

(£
)

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 A

sy
m

p
to

m
at

ic
36

.4
7

30
.9

2
−

15
.2

−
19

.1
−

11
.3

27
.0

4
24

.2
3

−
10

.4
−

13
.3

−
7.

5
30

.3
1

26
.2

3
−

13
.5

−
15

.9
−

11
.0

 
 S

ym
p

to
m

at
ic

63
.0

9
69

.5
6

10
.3

6.
7

13
.8

63
.3

6
67

.6
5

6.
8

4.
3

9.
2

63
.2

2
69

.0
4

9.
2

6.
9

11
.5

 
 To

ta
l

45
.1

9
41

.5
8

−
8.

0
−

10
.8

−
5.

2
33

.9
8

32
.1

4
−

5.
4

−
7.

7
−

3.
1

38
.3

6
35

.4
7

−
7.

5
−

9.
3

−
5.

7

C
os

t 
p

er
 w

ee
k 

(£
)

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

R
es

ou
rc

e
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 P

os
ta

l k
it

38
2

59
2

55
.0

45
.9

64
.1

62
9

84
8

34
.8

27
.4

42
.2

10
10

14
37

42
.3

36
.5

48
.1

 
 In

 c
lin

ic
 d

ia
gn

os
tic

 t
es

t
19

62
18

86
−

3.
9

−
9.

8
2.

1
14

52
12

13
−

16
.5

−
22

.9
−

10
.1

34
13

31
55

−
7.

6
−

11
.9

−
3.

3

 
 C

on
su

lta
tio

n 
st

af
f t

im
e

74
97

73
49

−
2.

0
−

7.
3

3.
4

93
96

85
83

−
8.

7
−

15
.0

−
2.

3
16

 8
93

15
 9

59
−

5.
5

−
9.

5
−

1.
5

 
 Tr

ea
tm

en
t

30
24

28
96

−
4.

2
−

13
.1

4.
6

35
34

30
85

−
12

.7
−

20
.3

−
5.

1
65

58
60

14
−

8.
3

−
14

.4
−

2.
2

S
ym

p
to

m
 s

ta
tu

s
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 A

sy
m

p
to

m
at

ic
69

49
68

83
−

1.
0

−
8.

5
6.

6
96

73
84

48
−

12
.7

−
18

.9
−

6.
4

16
 6

22
15

 3
92

−
7.

4
−

12
.3

−
2.

5

 
 S

ym
p

to
m

at
ic

59
15

58
40

−
1.

3
−

7.
5

5.
0

53
38

52
80

−
1.

1
−

8.
7

6.
6

11
 2

53
11

 1
74

−
0.

7
−

5.
5

4.
0

To
ta

l
12

 8
65

12
 7

23
−

1.
1

−
6.

7
4.

5
15

 0
10

13
 7

28
−

8.
5

−
14

.4
−

2.
6

27
 8

75
26

 5
65

−
4.

7
−

8.
6

−
0.

8

*B
as

ed
 o

n 
52

 w
ee

k 
p

er
io

d
.

†B
as

ed
 o

n 
43

 w
ee

k 
p

er
io

d
.

‡I
nc

lu
d

es
 p

os
iti

ve
 p

os
ta

l t
es

t 
ki

ts
.

 on January 23, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-064664 on 11 January 2023. D
ow

nloaded from
 

http://bmjopen.bmj.com/


10 Walter SR, et al. BMJ Open 2023;13:e064664. doi:10.1136/bmjopen-2022-064664

Open access 

subgroup. Both also reduced the queuing time for walk- in 
clinics. Conversely, the reduced asymptomatic atten-
dances meant that case- mix in the walk- in clinics became 
more demanding, with patients more likely to be symp-
tomatic and/or complex,30 which may explain the lack 
of observed improvement in staff capacity during clinics. 
The lack of evidence for a capacity decrease through 
the implementation period despite a more demanding 
patient group and the growing numbers of asymptomatic 
patients being tested both suggest increased capacity of 
the SHS overall.

The change in management of asymptomatic clinical 
attendances, supported by the existing postal testing kit 
system, was a key component of the overall cost reduction 
following the introduction of the Panther technology, with 
decreases in both mean cost per asymptomatic episode 
(13.5%) and weekly asymptomatic costs (7.4%). Although 
the cost of symptomatic episodes increased, consistent 
with the reported increase in complexity of symptomatic 
patients in clinic, this was counteracted by a reduction in 
the number of weekly symptomatic attendances.

Strengths and limitations
We conducted a prospective real- time evaluation of a 
large integrated rapid STI service. We

used a CITS framework with both a control site and 
confounder adjustment to estimate the effect of the inter-
vention distinct from any background changes and inde-
pendent of other time- varying factors. This was bolstered 
by using a relatively long time series with good temporal 
resolution. The robustness of our analysis was supported 
by both sites using the same EPR system and the general 
consensus between main and sensitivity analyses.

In light of the target trial framework for natural experi-
ments,32 our study was limited by being non- randomised, 
having only one control site, relying on the construc-
tion of certain outcomes from multiple variables, and 
the impact of the COVID- 19 pandemic on the follow- up 
period for females. The unit costs were based on data 
provided by the intervention site and estimates from liter-
ature, and commissioners will need to assess their appli-
cability to their locality.

Implications and conclusions
Several studies have suggested that NPT benefits include 
earlier diagnosis and treatment, reduced risk of sequelae 
and onward transmission, reduction in unnecessary 
treatments, earlier partner notification and reduced 
anxiety.10 29

This quantitative assessment of the first UK implemen-
tation of rapid chlamydia and gonorrhoea testing within 
an integrated service revealed clear benefits, namely: 
reduced GC swabs and shortened time- to- notification. 
These improvements, while maintaining activity at a lower 
overall cost, suggest that the introduction of clinic- based 
rapid testing had the intended impact, and this is in line 
with previous NPT modelling studies.10 11 The qualitative 
evaluation of this rapid STI service also reported that 

patients valued faster results and avoiding unnecessary 
treatment, and that the better targeting of infection- 
specific treatment improved antimicrobial stewardship.30 
Although this was an evaluation of an integrated SHS 
providing contraception care in addition to testing, treat-
ment and prevention services, it is likely that the findings 
would be applicable to SHSs that do not provide contra-
ception care.

These results provide real- life evidence to support the 
benefits of a rapid testing service anticipated by model-
ling studies and strengthen the case for more widespread 
rollout in SHS.
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