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Background 

•  Mathematical models of chlamydia transmission can help inform disease control policy 
decisions, for instance when direct empirical evaluation of alternatives is impractical.  

•  We reviewed published chlamydia transmission models that have been used to address 
public health policy questions to understand the range of approaches used for policy 
analyses, and how the studies have responded to developments in the field. 

•  We reviewed models in the context of their publication year, and in the context of 
clinical trials published during the same period. 
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Conclusions and recommendations 

•  This study identified 47 publications covering transmission models since the first 
individual-based modeling framework for chlamydia was presented by Kretzschmar et al. 
in 1996. 

 
•  The earliest studies predicted potentially large benefits from national screening programs. 

Subsequent trials and further modeling analyses suggested the impact might have been 
overestimated. Partner notification has been increasingly evaluated in mathematical 
modeling, while behavioral interventions have received relatively limited attention. 

 
•  Future chlamydia models should explore a wider range of prevention strategies, including 

behavioral and educational interventions. We should aim to better understand the 
discrepancy between model predictions and results from clinical trials. 

Timeline of the transmission models 

•  Clinical trials (figure 3A) offer 
a contextual background for 
the modeling studies. These 
have been pragmatic trials 
and often underpowered to 
detect potential effects. 

 
•  Transmission models (figure 

3B) before 2009 examined 
national level screening 
programs (testing of 
asymptomatic individuals). 

•  Model comparison studies 
(2009, 2011) highlighted the 
impact of assumptions in 
sexual behavior and model 
specification in model 
predictions. 

•  Since 2009, models have 
examined potential 
mechanisms through which 
interventions may not achieve 
full success. 

 
•  There is increased interest in 

modeling partner services. 

Variable measured 
Number of studies  

(%) 
Modeling framework   

Deterministic compartmental, frequency 
dependent partner change 

25/45 (56%) 

Deterministic compartmental, pair 
formation explicitly modeled 

4/45 (9%) 

Deterministic compartmental, triple 
formation explicitly modeled 

1/45 (2%) 

Individual based model 21/45 (47%) 
Natural immunity included 17/45 (38%) 
Risk heterogeneity   

No risk stratification 9/45 (20%) 
Included risk groups 14/45 (31%) 
Included age groups 2/45 (4%) 
Included both risk and age groups 20/45 (44%) 

Outcome   
Chlamydia infection 38/45 (84%) 
Chlamydia sequelae 19/45 (42%) 
Costs 21/45 (47%) 
Quality adjusted life years (QALYs) 11/45 (24%) 

Sequelae incorporated   
In the dynamic model 10/45 (22%) 
Outside the dynamic model 11/45 (24%) 

Figure 1. Algorithm used to select chlamydia transmission 
models for the review. 
 
a Dynamic transmission models are mathematical models, in which 
transmission is determined endogenously. In dynamic models force of infection is 
defined by the size of the susceptible population, prevalence of infection and risks 
of transmission given contact between infected and susceptible persons.  
b Static models incorporate a fixed force of infection for a given state (such as in 
Markov Models) 
c Theoretical models are used to understand transmission dynamics, but the 
impact of an intervention at population level is not their primary aim.  

Figure 3. Timeline of publications: Publications are ordered  
by publication year and are named after the original model paper. 

Specification of the transmission models 

•  We identified 45 publications 
and two model comparison 
studies, which reported 
collectively on 29 distinct 
mathematical models.  

 
•  The studies were set in high-

income economies except of 3 
articles in Sub-Saharan African 
setting. 

•  The most common settings 
were the United Kingdom 
(n=10), the Netherlands (n=10) 
and the United States (n=8).  

•  Most studies examined 
intervention impact on infection 
(84%) with only 42% including 
chlamydia sequelae, which is 
the primary reason chlamydia is 
a public health concern. 

 

Table 1. Methodology used in the 45 publications (excluding the 
2 model comparison studies).  

Interventions employed in the transmission models 
•  Screening was the most 

common intervention, 
included  in 39/45 studies. 

•  Hypothetical prophylactic 
vaccine was investigated in 
three publications. 

•  Condom use was included in  
4 publications. 

•  Chlamydia interventions in 
low-income setting 
investigated  periodic 
presumptive treatment, 
syndromic management and 
condom use. 

Figure 2. Types of interventions examined in the 45 publications. 
 

PN: Partner notification;  MSM: men who have sex with men; FSW: female sex workers  

Methods 

•  We performed a literature review 
by searching Medline and Google 
Scholar (up to October 2015). 

•  We linked publications that 
described multiple applications of 
a model or some variant of the 
model, and defined an original 
model based on its introduction as 
a model in one publication and the 
citation of that publication in 
subsequent studies. 

•  Subsequent analyses include 
decision analysis using outputs 
from the dynamic transmission 
model re-parameterization to a 
different setting), or a variation 
(structural or key assumptions) of 
the original model.  

 
•  To assess the findings from this 

study against the empirical 
evidence base, we reviewed also 
published clinical trials.  
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