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Abstract

Introduction: Female sex workers are accounted as a key and vulnerable population of every
society. A significant proportion of these women begin sex and selling it at an early age and before
the age of 18, which may lead the person to develop sexually transmitted infections (STIs) and
HIV. Thus, this study seeks to identify the factors which influence the age of first sex and first sex
for sale among the Iranian female sex workers using survival analysis models. Proportional
hazard models include Cox semi-parametric model and also exponential and Weibull parametric

models that are common in survival analyzes. The main problem in the Cox model, is that entry



of interval censored data in to this model. interval censored data occurs when the exact time of the
event is not known and the only information we have is that the event occurred within a distance.
The aim of this study was to introduce a new method for entering interval censored data into Cox
model by a shape constraint called log-concave and then compare it with Weibull and exponential

parametric models.

Methods: In 2010, 872 FSWs from 21 centers in 12 Iranian provinces were selected through
multistage sampling and were interviewed individually by a standard questionnaire. Survival
analysis of interval censored data was used to investigate factors which influence the age of first
sex and age of first sex for sale. The collected data were analyzed using semiparametric cox
proportional hazard model and Parametric models including Weibull and exponential. The
hazard ratio was applied to report the impact of independent variables on the age of first sex and
age of first sex for sale. Finally, the three models were compared and the best model was chosen
based on the Akaike information criterion. The software employed in this study was R Version

3.4.2 and icenReg, logconPH packages was used.

Results : In the present study, the mean age of female sex workers was 31.65+9.04 .the mean age
of first sex and first sex for sale was respectively 16.49+3.5 and 24.94+7.34. That is, about 78%
experienced first sex and 22% experienced first sex for sale before the age of 18. For age at first
sex as dependent variable, based on Cox multiple regression model as best fit to data, education,
marital status , people living with female sex workers, duration of sex in city or village of
residence, drug abuse experience, and drug injection experience were significant. For age at first

sex for sale as dependent variable, based on weibull multiple regression model as best fit to data



,age, education, marital status, duration of sex in city or village of residence, alcohol consumption

experience, and drug injection experience were significant.

Conclusion : Inclusion of interval censored data into survival analysis models prevents bias in
results and improves model performance by reducing the bias and variance of regression
coefficients. Comparing the Cox model with the Weibull and exponentional parametric models,
a single model is not better than the other models in all conditions, and depending on the
conditions, each model can be used. In order to cope with the issue of first sex and first sex for
sale at an early age, the following strategies are suggested: providing necessary facilities for
education, building culture, offering necessary training on the dangers of alcohol consumption
and drug injections, facilitating marriage for young women and girls and combating sex

trafficking.

Keywords: Female Sex Workers, Selling Sex, Early Sex ,Cox, Parametic Models, Interval

Censore
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