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Introduction
Many fertility surveys now collect detailed information on the timing of events in an individuals life and are thus rich sources of data for the study of dynamic processes.  For example, Demographic and Health Surveys (DHS) collect complete birth histories and, in countries with high contraceptive prevalence, data on changes in contraceptive use over a five to six year period before the survey date.  In order to evaluate the impact of a family planning programme, it is important to study changes in fertility and contraceptive use over time.  Of particular interest is the extent to which the timing of changes in fertility and related behaviour is prompted by changes in characteristics of family planning provision.

The purpose of this chapter is to provide an overview of event history analysis as a tool for measuring the impact of family planning programmes on an individuals fertility and contraceptive use over time.  We begin with a description of the method and its strengths and weaknesses.  This is followed by a discussion of the type of data required in order to apply event history analysis and the limitations with data currently available.  To illustrate how the technique may be used in practice, three analyses are presented: parity progression in Tanzania, contraceptive adoption in Indonesia and contraceptive use dynamics in Morocco.  Each analysis utilizes event history data and service availability data collected under the DHS programme.  Finally, we discuss some extensions to the basic event history model, including models for repeated events, multilevel analysis and models for situations where a proportion of individuals never experience the event of interest.  

Event History Analysis


An event history is a longitudinal record of when events occur to an individual.  If the probability that an event occurs is believed to depend on time, a longitudinal analysis is required to reflect the dynamic nature of the process. In event history analysis, we model the length of time to the occurrence of some event of interest as a function of covariates.  Examples of events of demographic interest include the timing of first marriage, second birth, initiation of use of a contraceptive method and subsequent discontinuation of use.  In each case, the duration of interest is the time elapsed between some appropriate origin or reference point and the occurrence of the event.  The origin is usually taken as the time at which an individual is first exposed to the risk of experiencing the event.  For instance, appropriate reference points from which to measure the timing of first marriage, second birth, and contraceptive discontinuation could be, respectively, date of birth, the time of the first birth and the date of method adoption.  There are a number of origins from which the time to adoption of contraceptive use could be measured: possibilities are the date of marriage, date of birth of the last child or the time at which ideal family size was achieved.  

One characteristic feature of event history data which invalidates the use of conventional statistical techniques is the presence of censoring.  Censored observations, that is cases for which the time to the event of interest is not fully observed, can occur for a number of reasons.  For event histories collected retrospectively in a cross-sectional survey, the time interval may have been interrupted by the interview date, in which case it is not known if and when the event will occur in the future.  In prospective studies, some subjects may be lost to follow-up or the study may end before the event has been observed to occur.  These are examples of what is often termed right-censoring.  In each situation, all that can be observed is the time to censoring rather than the duration itself.  Discarding censored observations is not only wasteful, but is likely to lead to a selective sample with a tendency for individuals who experience events at longer durations to be omitted.  In demography, the life table approach is traditionally used to accommodate right-censored observations.  In this approach, each individual contributes information for the period for which they are observed and thus censored cases can be retained in the analysis.  However, if the aim of the analysis is to examine contrasts between subgroups of the population, the life table approach quickly becomes unwieldy.  Event history analysis can be thought of as a multivariate extension of the life table which allows the effects of a large number of covariates to be studied simultaneously.

Another characteristic of event history data which often needs to be incorporated into the analysis is the presence of time-varying covariates.  Since event histories are inherently longitudinal in nature, it is likely that the values of some of the covariates of interest will change over the observation period.  In an analysis of the time between the first and second birth, for example, one important predictor would be contraceptive use status which is time-dependent.  If the time to adoption of a contraceptive method after a birth is of interest, it is necessary to treat the womans postpartum amenorrheic status as a time-varying covariate. Time-dependent information is necessary for identifying causal processes.  If a change in the value of a covariate is closely followed by a change in the hazard rate, after controlling for other contributing factors, there are grounds for believing the relationship to be causal.  Causal inferences cannot be made from cross-sectional data.  For example, suppose we find that a woman living in an area with a family planning clinic is more likely to use contraception.  A necessary condition for causality is that the clinic was established before the woman adopted contraceptive use.  In order to determine whether a relationship is causal, longitudinal data and appropriate methodology are required.

One potential drawback of event history analysis is the reliance on retrospective survey data for longitudinal information.  It is well documented that data collected retrospectively are subject to reporting errors such as omission of events, heaping and telescoping.  Such errors may lead to biased estimates of the intervals between events.  Furthermore, the reliability of data is unlikely to be random across demographic and socioeconomic subgroups of the population.  A more detailed discussion of data quality issues with particular reference to DHS calendar data is given by Curtis in this volume.

As discussed earlier, event history analysis can accommodate right-censored observations.  However, there may also be a problem of left-censoring which arises when observation on an individual starts after their entry into the risk period.  In such cases the timing of the start of the duration interval is unknown.  Although left-censored observations are relatively rare in most other contexts, they are a feature of most contraceptive history data collected in DHS calendars; in recent DHS surveys, the start date of the first interval in the calendar is not known.  The simple approach to handling these observations is to exclude them from the analysis which tends to lead to a large decrease in sample size.  This strategy may also lead to an underestimation of hazard rates at longer durations since long-term contraceptive users who started use before the calendar period and continued use of the same method beyond the time of the survey would have been excluded.

Models for Event History Analysis
Event history analysis is a technique which allows both for censoring and the inclusion of time-varying covariates.  There is a large amount of literature on methodology for the analysis of event histories and therefore we restrict our discussion to those methods most commonly used in demography.  For a more complete review of the available techniques, see Kalbfleisch and Prentice (1980) or Cox and Oakes (1984).  In event history analysis, we model the instantaneous probability that an event occurs in a short time interval, given that the event has not already occurred.  This probability is known as the hazard function.  There are a number of parametric approaches which can be used; for example, the duration can be postulated to follow a continuous distribution such as the exponential, Weibull or log-logistic.  However, the most common approach is to use the semi-parametric Cox proportional hazards model (Cox, 1972).  The model can be written
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where hi(t) is the hazard at time t for individual i; h0(t) is an unspecified function of t; xi(t) is a set of possibly time-varying covariates; and  is the set of associated parameters.

A problem with continuous-time approaches is that they assume a zero probability that more than one event occurs at the same time point.   In most surveys, however, event times are recorded in reasonably broad time intervals such as months or even years.  Consequently, the data usually contain numerous ties which arise when two or more individuals experience an event at the same duration.  However, modifications can be made which allow for tied observations (e.g. Kalbfleisch and Prentice, 1980).  Most computer software use this approach and allow an option of including user-specified time-dependent covariates.   One advantage of the continuous-time Cox proportional hazards is model is that the underlying hazard function h0(t) is completely arbitrary.

An attractive alternative is to use a discrete-time formulation (Allison, 1982) where  time takes positive integer values.  Again, there are a number of possible specifications for the discrete-time model, but the most frequently used are the logistic and Poisson models.  For both models, the data need to be restructured so that there is one case for each discrete time point at which the individual is exposed to risk of the event.  The response variable is 

yit
= 1
if individual i experiences the event at time t
= 0
otherwise

and the hazard is hit = P(yit = 1).  Therefore, each individual contributes a series of responses consisting of a set of zeros for each time point at which the event has not yet occurred, followed by 1 if the event occurs or 0 if the individual is censored.  The total number of records in the restructured data set will be equal to the total exposure time for all individuals in the sample.

One approach is to view the {yit} as a set of Bernoulli trials and analyze the data using any technique suitable for binary response data.  The most common of these is the logistic model:
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where xit is a set of covariates with associated parameters , and t is some function of time.  t can be specified in a number of ways.  The simplest model would assume no time dependency, or a constant hazard, t = , which is analogous to an exponential model in continuous time.  Other choices include a linear function of time, t = 0 + 1t; a quadratic function  t = 0 + 1t + 2t2; or a log-linear relationship,  t = 0 + 1log(t).  Alternatively, a non-parametric approach could be adopted which at its most complex entails fitting a separate parameter for each time point.  However, it is often possible to group time points into wider intervals and assume a constant hazard within each interval.

Another discrete-time approach is to view the {yit} as count data: the count of events to an individual in a particular time interval, which in this case is either 0 or 1.  The standard technique for the analysis of count data is the Poisson model which can be written
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An advantage of the Poisson model is that an individuals exposure time can be included as an offset term (i.e. log(exposure) is included as a covariate with its coefficient constrained to equal 1).  This is useful if durations have been grouped into broader intervals than were actually recorded, a commonly used strategy in fitting discrete-time models to reduce the size of the data set.  For example, if duration is recorded in one month intervals, but grouped into three month intervals in the analysis, the number of months where the individual was exposed to risk in the three month interval can be incorporated as an offset.

The discrete-time approaches have several advantages.  First, it is straightforward to include time-varying covariates since there is one observation for each time point.  Second, since the duration is included as a covariate in the model, it is possible to test the assumption of proportional hazards.  Even if a covariate is constant over the study period, it is possible that its effect on the hazard rate varies across time.   By testing the significance of  interaction terms between the duration variable and covariates in the model, the validity of the proportionality assumption can be evaluated.  Finally, both the logistic and Poisson model can be fitted using standard software for generalized models.  A potential disadvantage is the size of the data set generated.  However, it may be possible to group durations into broader intervals or, if all covariates are categorical, to aggregate the data into contingency table form and analyze using loglinear models.  In the examples of event history analysis that follow, both the continuous-time Cox proportional hazards model and the discrete-time logistic model were fitted.  In these particular applications, although the data have a large number of ties due to dates being recorded in months, the two approaches gave very similar results.

Competing risks
In some situations, we may be interested not only in the timing of an event, but the type of event that occurs.  For example, a woman may discontinue use of a contraceptive method for any one of a number of competing reasons such as failure, wanting to get pregnant or side effects.  The approach used to model multiple event types depends on whether time is treated as a continuous or discrete variable, and whether one wishes to calculate gross or net rates from the estimated model.  The continuous-time formulation involves fitting a series of models for single events, one for each type of event of interest where all other types of event are treated as censored.  Thus no new methodology is required in the continuous-time case.  In discrete time, there are two alternatives.  The first is similar to the continuous-time approach and involves repeated application of a model for single events, such as the logistic or Poisson model discussed above.  This is a multivariate extension of the associated single-decrement life table and yields gross or independent rates.  The alternative is to extend the logistic model to a multinomial model.  This is analogous to the multiple-decrement life table and thus yields net or dependent rates.  Curtis discusses the choice between net and gross rates in this volume.  The multinomial model can be written:
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where hrit is the hazard of an event of type r at time t and hsit is the hazard that no event occurs (s is taken as the reference category).  Since the duration dependency and effects of covariates may vary across different types of event, a separate set of parameters  and  is estimated for each contrast of an event type with no event.

Interpretation
To aid interpretation, it is useful to convert the parameter estimates from the fitted event history model to cumulative probabilities that an event occurs before a given time point.  The cumulative probability can be expressed in terms of the hazard function which is estimated directly from the fitted model for a given combination of covariate values x.  For example, consider a discrete-time model where time is represented by a random variable T which takes non-negative integer values.  The cumulative probability that an event occurs before time t is
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A similar expression may be obtained for the continuous-time version of the model.

In the presence of competing risks, a cumulative probability can be calculated for each event type r using the estimated hazards from the multinomial model:
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where Sit 
=
P(no event occurs to individual i before time t)
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Frit is the net or dependent rate that an event of type r occurs before time t.

Previous Use of Event History Analysis to Study Fertility and Related Behaviour
Over the past decade, event history modelling of fertility and contraceptive behaviour has become relatively common, particularly in studies of birth intervals or parity progression.  Event history methods have also been used to study contraceptive use dynamics, such as the timing and influences of contraceptive failure.  It is likely that the increased popularity of these methods in demography can be attributed to the collection of suitable data, namely birth and contraceptive history data, and the development of appropriate computer software for model estimation.

Event history analysis is a natural method for examining covariates of parity progression and birth intervals using birth histories from demographic surveys.  For these analyses, covariates such as breastfeeding, postpartum amenorrhea, child mortality, contraceptive use and family planning programme characteristics can be treated as time-dependent if the appropriate data are available.  Trussell et al. (1985) examined the effects of contraceptive use, breastfeeding, previous birth interval and socioeconomic background on birth intervals in three Asian countries; Moreno-Navarro (1987) examined parity-specific fertility control of women in Latin American countries during the fertility transition; Rahman and DaVanzo (1993) examined the effects of gender preference on birth spacing in Bangladesh; and Choe et al. (1992) studied urban-rural differentials in the effects of child mortality, sex of surviving children, and living standards on parity progression in China to examine the impact of family planning programmes.

There are few published examples which use event history analysis to study the adoption of a contraceptive method.  De Wit and Rajultan (1991) examine the timing of sterilization among Canadian women using retrospective data.  They study the effects of demographic and socioeconomic background characteristics, taking the onset of a womans reproductive career at age 15 as the beginning of the exposure period.  Parity and the sex combination of children are treated as time-dependent covariates.  Short (1997) also uses event history analysis in a study of the impact of Chinas birth planning policy on the decision to become sterilized.  In this case, the duration of interest is the interval between the first or second live birth and sterilization adoption.

Most studies of contraceptive behaviour focus on current use.  In recent years, however, with the collection of contraceptive history data, it has been possible to examine the factors affecting an individuals pattern of contraceptive use over a period of time.  Such data enable  the evaluation of the effectiveness of particular methods, measured in terms of their failure rates. Although failure is clearly the reason for contraceptive discontinuation that has the most impact on fertility levels, the extent of discontinuation due to other reasons is also of interest; for example, a methods acceptability can be measured by its rate of discontinuation due to reasons such as side effects or health concerns.  A number of studies have used event history analysis techniques to examine the determinants of contraceptive failure.  Schirm et al. (1992) analyze the timing of failure using a Poisson model.  A similar approach is used by Hammerslough (1984) to study the overall rate of discontinuation.   Several authors have analyzed discontinuation in a competing risks framework.  Grady, Hayward and Florey (1988) use discrete-time methods to examine the rate of changing to another method relative to abandoning use altogether, while Bracher and Santow (1992) use a continuous-time approach to look study the correlates of discontinuations due to failure, side-effects and general dissatisfaction with a method.

Also of interest are the patterns of contraceptive behaviour after discontinuation and, in particular, the degree of switching to other methods or nonuse.  Of most concern are switches from modern methods to less effective methods or nonuse because of method-related problems experienced with the last method.  Again, event history analysis is the most appropriate tool for investigating such issues.  In this case, the duration of interest is the length of time between the start of a use interval and the occurrence of an event, marked by a transition to nonuse or use of another method.  Since there a number of different types of switches that may occur, a competing risks model is appropriate.   Among the relatively few studies of switching behaviour that use event history techniques are Grady et al. (1989) and Steele and Diamond (1996). 

Event history analysis is the natural choice as a technique for family planning programme evaluation.  Most of the outcome variables of interest in programme evaluation, such as births, adoption of a contraceptive method, and contraceptive discontinuation and switching, can be regarded as events in a womans reproductive career.  Since in most cases the occurrence of these events depends on the duration for which a woman has been exposed to the risk of experiencing the event, methodology which incorporates this time dimension is appropriate.  Of major interest for family planning programme evaluation is the extent to which any change in fertility and related behaviour can be attributed to improvements in service provision.  However, previous studies have tended to focus on the influence of a womans socioeconomic and demographic characteristics on the timing of events rather than the role of family planning programme indicators.  In order to properly evaluate the direct impact of a family planning programme on parity progression and contraceptive use, it is necessary to incorporate into the analysis some measures of the availability and quality of services.  In the illustrative analyses that follow, we study the impact of family planning indicators on parity progression and contraceptive use dynamics after controlling for individual-level characteristics.

Data Requirements
The basic data required for an event history analysis are the time at which an individual enters the risk period and the time at which an event occurs or, for right-censored cases, the timing of the end of the observation period.  In addition, information on any change in background characteristics is desirable so that appropriate time-dependent covariates may be constructed.  In an analysis of birth intervals, complete birth histories are required, including childrens dates of birth and durations of periods of postpartum amenorrhea.  Such information is collected in most fertility surveys.  For a study of contraceptive use dynamics, contraceptive histories, containing information on the methods used and durations of use, pregnancies and their outcomes, are necessary.  If the type of discontinuation or method switch is of interest, the reason for discontinuation for each use interval is also required.  For developing countries with relatively high contraceptive prevalence, a rich source of suitable data is collected in the DHS calendar.

In event history analysis, we are interested in the factors influencing an individuals behaviour over time.  In studies of the timing of fertility-related events, the impact of family planning programme factors is also of interest.  While information on a range of individual-level background characteristics can be obtained from most fertility surveys, however, sources for appropriate family planning indicators are more difficult to find.  Although some information on the availability of family planning can be found in individual-level surveys, it is of limited use for programme evaluation.  To illustrate a potential difficulty in their use, suppose contraceptive prevalence is found to be higher among women who report that there is a family planning clinic in their locality.  It is probable that women who use contraceptives are more likely to know of the existence of a clinic, leading to a problem of reverse causality.

Since family planning programmes are typically implemented at the village or neighbourhood level, areal-level data are required.  A simple approach would be to create aggregate measures from individual-level data.  For example, a common question in DHS surveys is whether a family planing worker has visited the womans household in the six month period prior to the survey.  To obtain a areal-level measure of service provision, responses to this question could be aggregated to give the proportion of women who have been visited in the area.  However, since some areas may contribute very small sample sizes, these aggregate measures may have large sampling errors.  Also, these measures suffer from the same limitations as the individual-level indicators from which they are created: they may be biased because women who are successful users of contraceptives are likely to be better informed about and report favourably about the family planning services in their area.

Ideally, data collected at the areal level should be used in the analysis.  For instance,  service statistics may be available from an external source.  Unfortunately, these tend to be fairly crude measures of service provision and are usually only available at the national or regional level.  The most useful source of data is a community survey carried out in conjunction with an individual survey.  Since 1986, the service availability module has been added to selected DHS surveys to collect community data.  Communities are defined by sampling clusters used in the main survey which correspond roughly to villages in rural areas and neighbourhoods in urban areas.  There are two main components to each survey: first, key informants are interviewed to obtain information on the community setting and general services, then family planning and health personnel at facilities identified by the informants are interviewed.  Service data is collected from those facilities located nearest to the cluster within a 30 km radius.  Further details of the service availability modules may be found in Wilkinson, Njogu and Abderrahim (1993).  There are variations in questionnaire content across countries, but the information collected typically includes the distance and travel time to stationary family planning outlets, the range of methods available and the distance to the source of specific methods.  

Family planning indicators can be incorporated in an individual-level analysis by linking the community-level data to the data collected in the survey of women.  However, a major problem for an event history analysis is that while the data on contraceptive use obtained from the calendar are longitudinal, the community data are cross-sectional.  Therefore, it is not possible to determine whether the services available at the time of the survey were available for the entire five to six year period for which calendar data have been collected. For this reason, it is difficult to establish whether any relationship found between family planning factors and use patterns is causal.  In recent years, DHS have begun to address this problem with the introduction of panel surveys.  In Tanzania, the service availability survey of 1994 was carried out in the same clusters as the 1991-92 survey (although no calendar data were collected in either survey).  The latest survey in Bangladesh has also been repeated in the same clusters as the previous survey in 1993-94.  This will provide community data for two time points which can be linked to the 1996 calendar data.  In Morocco, a sample of respondents from the 1992 survey were reinterviewed the 1995 panel.  Although no service availability data are available for 1995, it is possible to link community-level data from the 1992 survey to calendar data from the later survey.

Examples of Event History Analysis for Family Planning Programme Evaluation
Example 1: parity progression in Tanzania
This example illustrates the use of event history analysis to examine effects of family planning programmes on parity progression.  The 1991/92 Tanzania Demographic and Health Survey (TDHS) included a service availability questionnaire from which we can construct several variables related to family planning services in the community (Ngallaba et al. 1993).  The TDHS included 357 clusters (communities) and service data are available from 349 of these.  In 1994, the Tanzania Knowledge, Attitudes, and Practices Survey (TKAPS) was conducted in 203 of the 357 communities covered by the TDHS (Tanzania Bureau of Statistics and Macro International Inc., 1995).  The total number of women covered by the TKAPS survey was 4,225 and the number of women per community varied from 9 to 433.  We use individual data from the 1994 TKAPS to which family planning service variables from the 1991/92 TDHS are attached. 

We examine parity progression among women who gave birth in 1991 or later, and evaluate the extent to which family planning programmes in the community affected the probability of having an additional child, after controlling for women's characteristics.  The event of interest is a second birth in the period 1991-94 and exposure to the risk of experiencing this event begins at the time of the first birth in the study period.  Women who had no births during this period are excluded from the analysis and women who had only one birth during the period are treated as censored cases with censoring time equal to the time of interview.  Included in the analysis are 1,475 women who had at least one birth during the 1991-94 period who were married at the time of the TKAPS survey. Two variables relating to family planning programmes in the communities were constructed and their effects on the probability of having another child were examined.  The first variable indicates the availability of any of the following services in the community: a village health worker who provides condoms, an outreach worker who provides contraceptive pills or condoms, or a family planning campaign during the last three months which promoted some specific family planning methods.  Thirty-seven percent of the women were living in communities with family planning services.  The second variable indicates the availability of any of the following family planning motivation programmes in the community: a family planning field worker who visits the village at least once a month to give motivational talks, a village health worker who provides family planning motivation, an outreach worker who provides family planning motivation, or a family planning campaign during the last three months which explained the benefits of child spacing.  Forty-four  percent of women were living in communities that had family planning motivation programmes.

Table 1. Estimated coefficients from the Cox proportional hazards model of parity progression, Tanzania 

______________________________________________________

Variable




Coefficient

______________________________________________________

Age at birth   




-0.1146***

Number of living children

  
 0.3053***

Number of children who died

  
 0.2061***

Years of education


  
 0.0131

Urban residence



-0.2596**

Year of birth of last child

  
 1.3256***

Family planning services 

  
 0.1756

Family planning motivation programmes 
-0.2343**

_____________________________________________________    

** p<0.05; *** p<0.01

Women's characteristics included in the analysis are age, the number of living children at the beginning of exposure, the number of children who died before the beginning of exposure, urban or rural residence, years of education, calendar year of the beginning of exposure, and whether the woman used any contraceptives before the beginning of exposure.  The effects of women's characteristics and family planning programme variables on the probability of method adoption are estimated using a continuous-time Cox proportional hazards model.  The estimated coefficients are presented in Table 1. 

The results show that having family planning services such as the provision of condoms and pills in the community has no effect on parity progression, while motivational programmes have a negative effect.  The estimated coefficients can be used to estimate the proportion of women expected to have an additional child in a specific time period.  The estimated proportions of women who would have an additional child within two and half years of the birth of their last child are 37 percent for women in communities with family planning motivation programmes and 44 percent for women in communities without motivation programmes.  The most likely explanation for the lower parity progression among women in communities with family planning motivation programmes is the increased use of contraceptive methods in these years.  However, it is not possible to confirm whether this is in fact the case because the TKAPS survey does not have longitudinal data on contraceptive use.

Example 2: contraceptive adoption in Indonesia

In Indonesia, Demographic and Health Surveys were conducted in 1987, 1991, and 1994, but data on the family planning services at village level are available only in the 1994 survey.  We use individual-level data linked with the service availability data from the 1994 Indonesia Demographic and Health Survey (IDHS).  The survey includes 26,186 women from 1,416 villages (Indonesia Central Bureau of Statistics et al. 1995).  We examine how selected family planning service variables affect the adoption of a modern contraceptive method after a recent birth in rural Indonesia. Specifically, we examine whether women who gave birth to a child in 1991 or later adopted a modern contraceptive method and whether adoption of a method is affected by the family planning services in the village.  We assume that the information on the family planning programme collected during the 1994 IDHS reflects the situation for the 1991-94 period.

We examine the impact of eight village-level family planning programme variables which indicate the presence of the following services: a family planning worker assigned to the area who lives in the village; a family planning worker who visited the village in the last six months; a family planning mobile clinic which visited the village in the last six months; a family planning post; a family planning distribution post; a sub family planning distribution post; a family planning acceptors group (paguyuban KB/KA); and an integrated health post.

The event analyzed is the adoption of a modern contraceptive method after a live birth in the 1991-94 period.  Information on live births and the adoption of contraceptive methods is extracted from the monthly birth and contraceptive use calendar covering the period from January 1989 to the month of survey (July-November, 1994).  If the interview or the birth of the next child took place before the adoption of a modern contraceptive method, the woman was treated as a censored case with censoring time equal to the month of birth of the next child or the month of interview, as appropriate. 

Table 2. Estimated coefficients from the Cox proportional hazards model of adoption of a modern contraceptive method, rural Indonesia

______________________________________________________________

Variable




Coefficient

______________________________________________________________

Age at birth   




- 0.0225***

Number of children (ref=1)


  2





  0.1904***

  3





  0.1676***

  4+





- 0.0481

Education (ref=none)

  Primary




  0.6211***

  Secondary




  0.8775***

  Higher




  0.7215***

Last birth was unwanted


  0.4564***

Not in postpartum amenorrhea

- 0.8951***

FP worker lives in the village    

  0.3724***

FP worker visits in 6 months


  0.2931***

FP mobile clinic visits in 6 months 

  0.0886**

FP post in the village      


- 0.0873**

FP distribution post in the village (PPKBD)   0.0932**

Sub PPKBD in the village


  0.0419

FP acceptors group in the village     

  0.0322 

Integrated health post in the village 

  0.0520   

______________________________________________________________  

** p<0.05; *** p<0.01

Table 3. Estimated percentage of women adopting a modern contraceptive method within 12 months of a birth by family planning programme variables, rural Indonesia

___________________________________________________________ 

Family planning programme   
      Percentage adopting contraception ___________________________________________________________ 

FP worker lives in the village




   No





56.7

   Yes





70.4

FP worker visits in 6 months




   No





52.8

   Yes





63.4

FP mobile clinic visits in 6 months



   No





58.1

   Yes





61.3

FP post in the village 
 

   No





60.9

   Yes





57.7

FP distribution post in the village 
  

   No





57.8

   Yes





61.2 

___________________________________________________________    

A number of variables describing women's characteristics were also considered.  These included whether the child born was wanted or not, and a time-dependent dummy variable indicating whether the woman's post-partum amenorrhea had ended (indicated by the return of menses).  A total of 5,608 women were included in the analysis.  Table 2 shows the estimated coefficients from the Cox proportional hazards model.  Five of the eight variables relating to family planning services in the village are found to be statistically significant. The effects of these variables are presented more clearly in Table 3 where the estimated proportion of women adopting modern contraceptive methods within 12 months of giving birth is shown by the family planning service indicators. These results should be interpreted with caution because of the limitations of the data used. The family planning service variables indicate the situation at the time of survey or the six month period preceding the survey.  If there had been a change in the nature of family planning programmes since 1991, it is not valid to infer that family planning provision had an effect on contraceptive behavior.  However, it seems reasonable to conclude that a family planning worker living or working in the village increases the probability of adoption of modern contraceptive methods in rural Indonesia since these two indicators have large effects with strong statistical significance.

Example 3: contraceptive discontinuation and switching in Morocco
To illustrate the use of event history analysis in the study of contraceptive use dynamics, the following analyses examine contraceptive discontinuation and switching in Morocco.  The data for the analyses are from the 1995 DHS (Azelmat, Ayad and Housni, 1996) which is linked to service availability data from 1992 (Mohamed, Karima and Brown, 1995).  Of the 212 sampling clusters used in the 1992 survey, 103 were selected for the 1995 panel study.  In these clusters, a total of 4,753 women aged 15-49 were interviewed, of whom 3,324 had also been interviewed in 1992.  The 1995 calendar provides information on contraceptive use and pregnancies from January 1990 to the time of interview in April or May 1995.  In addition, data on the reasons for discontinuation of use and the source of each method used were collected.  For this analysis, the calendar data and a range of demographic and socioeconomic characteristics extracted from the womens survey were linked to cluster-level data from the 1992 service availability survey.  The Moroccan service availability questionnaire has two main components.  In the first stage of the survey, several key informants in each cluster were interviewed on the general characteristics of the locality including information on educational establishments, transport and services.  The informants were also asked to identify those facilities offering health and family planning services nearest to the centre of the cluster.  Six types of facility were considered: hospitals, health centres, clinics, pharmacies, doctors and services provided by the Moroccan Family Planning Association.  In the second stage of the survey, the nearest of each type of facility was visited and medical personnel were interviewed in order to obtain more detailed information on family planning provision, including the availability of specific methods, and other health services.

All use intervals beginning during or after 1992, when the service availability survey was fielded, are selected for analysis.  This gives a total sample size of 1,462 intervals of contraceptive use.  Sterilizations are excluded, but any intervals of reversible method use before sterilization are retained in the analysis.   In the analysis of discontinuation, the reasons for stopping use are grouped into four categories: 1) failure, 2) to get pregnant, 3) side effects or health concerns, and 4) other method-related reasons (including discontinuations because of the husbands disapproval, inconvenience, switches to a more effective method, cost and availability).  Discontinuations due to menopause, marital separation and infrequent intercourse are treated as right-censored since it is assumed that women stopping for these reasons would have continued use of the same method had they a need for family planning.  The analysis of discontinuation is followed by an analysis of contraceptive switching, that is, the behaviour after discontinuation of use.  Following the methodology proposed by Curtis and Hammerslough (1995), the type of switch that occurs is determined by the womans use status in the month immediately after method discontinuation.  A woman may be in one of four states at any time after initiation of a method: she may have 1) switched to nonuse, 2) switched to a modern method, 3) switched to a traditional method, or 4) continued to use the same method.  Data on the reason for discontinuation are utilized to distinguish between two broad categories of nonuse: nonuse because the woman has no need for contraception at that time, and nonuse where she does have a need for contraceptive protection and is at risk of unintended pregnancy.  The first group of nonusers consists of women who have discontinued because they want to get pregnant, or are pregnant as a result of contraceptive failure.  Other women falling in the non-risk group are those who discontinued because of menopause, infrequent intercourse or marital separation.  As in the discontinuation analysis, the intervals contributed by these women are treated as right-censored.  Switches from modern methods and traditional methods are considered separately; there are 1,199 intervals of modern reversible method use and 263 of traditional method use.

Since there are multiple reasons for discontinuation and multiple types of switch, a competing risks model is appropriate for both analyses.  The discrete-time formulation is used which involves converting each interval of use into a sequence of observations, one for each month of use.  Multinomial models are then fitted where continuing use is taken as the reference category.  A separate set of parameters is estimated for each contrast of a reason for discontinuation or a type of switch with the continuing use category.  A number of different formulations for the duration effects were considered: a categorical representation where the hazard function is assumed to be piecewise constant, log(duration), and linear and quadratic formulations.  The quadratic representation, 0 + 1t + 2t2, was found to fit the observed hazards of both discontinuation and switching the closest.  

A set of demographic and socioeconomic controls are included in each model: the womans age at the start of use, the number of surviving children, level of education and region of residence.  The number of surviving children, calculated from the complete birth histories, is treated as time-dependent.  The method of contraception used during the interval is included as a covariate to allow the estimation of method-specific discontinuation and switching rates.  All two-way interactions between method and the other variables (including duration) were tested.  In addition, interactions between duration and the selected covariates were considered to test the assumption of proportional hazards.  A number of indicators of family planning provision were extracted from the service availability survey.  These include the presence of facilities offering family planning, their distance from the centre of the cluster, the availability of specific methods at the facility and whether supplies had run out in the six months prior to the survey.  The facilities considered were the three most commonly reported sources of contraception among current users - hospitals, health centres and pharmacies.  The provision of doorstep delivery services and mobile units, the frequency of their visits and whether there had been a family planning campaign during the past year were also considered.

Table 4. Parameter estimates from the discrete-time competing risks model of contraceptive discontinuation, Morocco

Reason for Discontinuation




Variable
Failure

vs. Continue
Desired pregnancy

vs. Continue
Side effects/

health concerns

vs. Continue
Other method-related
 vs. Continue

Constant
-5.09
-5.52 
-3.82 
-3.94 

Duration
 0.01 
 0.08*** 
-0.08**
-0.18***

Duration squared
-0.001 
-0.001 
 0.002 
 0.004*** 

Age at start (ref=25-34)





 <25
 0.10
 0.12
-0.33
-0.04

  35+
-0.67**
 0.26
 0.84***
-0.06

No. Surviving children (ref=2)





  0
 0.78**
 2.81***
 0.93***
 0.55

  1
 0.58**
 0.75***
-0.03
-0.05

  3+
 0.07
-1.62***
-0.53**
-0.56**

Education (ref=none)





  Primary
 0.003
-0.60**
 0.22
 0.06

  Secondary+
 0.09
-0.44**
 0.42
-0.10

Residence (ref=Rabat/Casa)





  City
-0.09
-0.73**
 0.46*
-0.26

  Town
 0.52*
-0.38
-0.13
-0.79**

  Rural
-0.08
 0.45
-0.25
-0.72*

Method (ref=pill)





  Condom
 1.25***
 0.72
-0.26
 2.46***

  Other modern

-0.50
-2.63***
-0.02
-1.22

  Traditional
 1.42***
-0.21
-1.50***
 1.99***

Hospital with FP 30km
-0.08
 0.01
-0.87***
-0.59***

Health centre with FP 5km
-0.53*
 0.22
 0.16
-0.11

* p<0.10; ** p<0.05; *** p<0.01
Table 5. Parameter estimates from the discrete-time competing risks model of switching from modern reversible method use, Morocco


Type of switch




Variable
Pregnancy1
vs. Continue
Other modern

vs. Continue
Traditional

vs. Continue
Nonuse and at risk2
vs. Continue

Constant
-4.92
-5.30
-4.18
-5.12

Duration
 0.06**
-0.13***
-0.06
-0.11***

Duration squared
-0.001
 0.003*
 0.001
0.003**

Age (ref=25-34)





 <25
-0.04
-0.11
-0.76**
-0.47

  35+
-0.17
 0.48*
 0.73**
 0.21

No. Surviving children (ref=2)





  0
 2.48***
 0.96*
 0.94**
 1.54***

  1
 0.82
 0.60
-0.70
 0.46

  3+
-0.67
 0.45
-1.29
-0.06

Education (ref=none)





  Primary
-0.25
 0.32
 0.95**
-0.26

  Secondary+
-0.09
 0.46
 1.55***
-0.54

Residence (ref=Rabat/Casa)





  City
-0.43
-0.72
 0.63*
 0.58

  Town
 0.01
-0.62*
-0.34
 0.31

  Rural
 0.36*
-1.69***
-0.87*
 1.07**

Method (ref=pill)





   Other modern
-0.39
 0.98***
-0.63
-0.05

Hospital with FP 30km
 0.08
-0.94***
-0.59*
-1.00***

Pharmacy with FP  30km
-0.05
 1.15**
-0.65*
 0.19

* p<0.10; ** p<0.05; *** p<0.01
Table 6. Parameter estimates from discrete-time competing risks model of switching from traditional method use, Morocco


Type of switch



Variable
Pregnancy1
vs. Continue
Other modern

vs. Continue
Nonuse and at risk2
vs. Continue

Constant
-2.57
-1.70
-2.68

Duration
 0.001
-0.16*
-0.16

Duration squared
-0.0004
 0.004**
 0.001

Age (ref=25-34)




 <25
 0.01
0.62
-1.57

  35+
-0.51
 0.27
 0.04

No. Surviving children (ref=2)




  0
 0.97**
-0.39
 1.75

  1
 0.25
-0.55
 1.27

  3+
-1.00***
-1.34***
-2.45**

Education (ref=none)




  Primary
-0.41
 0.37
 0.32

  Secondary+
-0.63*
-0.33
-2.00**

Residence (ref=Rabat/Casa)




  City
-0.04
 0.71*
 0.31

  Town
 0.32
 0.13
 0.11

  Rural
-0.06
-0.59
 1.06

Hospital with FP 30km
-0.48
-0.69**
 0.65

Health centre with FP 5km
-0.12
-0.70
-1.98**

* p<0.10; ** p<0.05; *** p<0.001
The estimated coefficients from the competing risks event history models are presented in Tables 4, 5 and 6.  The effects of the individual-level variables are largely as expected.  Overall discontinuation rates are highest among condom and traditional users; in particular, users of these methods experience high rates of discontinuation due to failure and other method-related reasons such as husbands disapproval and inconvenience with use.  Failure rates are lower for women aged 35 or more than for younger women.  However, older women experience higher rates of discontinuation due to side effects and health concerns and higher rates of switching from modern method use to other methods, either modern or traditional.  Women with no children are relatively unlikely to continue use of the same method beyond the first year; most of these women stop to get pregnant or because of side effects.  This group is also more likely to switch from modern method use to a less effective traditional method or nonuse while at risk of an unintended pregnancy.  Initially, the type of region of residence was found to have a strong impact on discontinuation and switching with the largest differences observed between urban and rural areas.  Much of this effect could be explained by the lower level of family planning provision in rural areas; this can be seen by the relatively small regional variations after controlling for family planning indicators in the models.

Table 7. Estimated 12-month net rates (%) of discontinuation by family planning indicators, Morocco


Reason for Discontinuation






Failure
Desired pregnancy
Side effects/

health concerns
Other method-related1
Continue 

Hospital with FP  30km






  No
 6.4
 3.7
14.2
 6.2
69.5

 Yes
 6.4
 4.1
 6.4
 3.7
79.5

Health centre with FP  5km






  No
 9.4
 3.3
 8.8
 5.3
73.1

 Yes
 5.6
 4.1
10.5
 4.8
74.9

Table 8. Estimated 12-month net rates (%) of switching from modern reversible method use by family planning indicators, Morocco


Type of Switch






Pregnancy1
Other modern
Traditional
Nonuse and at risk2
Continue 

Hospital with FP  30km






  No
 9.7
 6.6
 4.4
 7.7
71.5

 Yes
11.3
 2.8
 2.6
 3.0
80.3

Pharmacy with FP  5km






  No
11.0
 1.8
 6.1
 4.4
76.7

 Yes
10.3
 5.6
 3.1
 5.3
75.7

  Table 9. Estimated 12-month net rates (%) of switching from traditional method use by family planning indicators, Morocco


Type of Switch





Pregnancy1
Other modern
Nonuse and at risk2
Continue 

Hospital with FP  30km





  No
27.2
25.3
 2.0
45.5

 Yes
19.8
14.5
 4.2
61.4

Health centre with FP  5km





  No
21.7
29.0
10.7
38.7

 Yes
24.2
17.3
 1.8
56.7

The main focus of the analysis is the impact of family planning services on contraceptive use dynamics.  Of the large number of indicators considered, only three - the presence of a hospital, health centre or pharmacy near the cluster - are found to have any statistically significant effect on discontinuation or switching.  The distance of the facility from the cluster is also important for pharmacies and health centres.  To aid interpretation, the estimated coefficients for these variables are converted to cumulative net rates of discontinuation and switching.  The estimated 12-month net rates of discontinuation and switching presented in Tables 7, 8 and 9 show the effects of the indicators of family planning availability, controlling for individual-level background characteristics.  The presence of a hospital with family planning services within a 30 km radius of the cluster halves the rate of discontinuation due to side effects or health concerns and decreases the rate of other method-related discontinuations.  There are also lower levels of switching from modern method use to other methods or to nonuse while at risk of an unintended pregnancy in clusters with a nearby hospital.  In clusters that have a health centre within a 5 km radius, failure rates are decreased by almost a half and the rate of switching from a traditional method to nonuse is around one sixth of the rate in clusters without a  health centre in close proximity.  Finally, among modern reversible method users in clusters that have a pharmacy within a 5 km radius, the rate of switching to another modern method is higher than in clusters without a nearby pharmacy, while the rate of switching to a traditional method is lower.  Although these effects are strong, there remain a number of other factors that may be expected to influence contraceptive behaviour.  In particular, while family planning campaigns and service availability play important roles in encouraging couples to adopt use, one would expect indicators of service quality to have an impact on continuation of use once a method has been adopted.  Unfortunately, data on the quality of care offered by service providers is limited in the Moroccan survey.

Special Issues in Event History Analysis
Unobserved heterogeneity
An assumption of the standard event history model is that the covariates included in the model explain all variation in the hazard rate across individuals.  In most situations, this is untenable: some factors may have been omitted because they were unavailable, unmeasurable or their importance was unsuspected.  As a result, there is likely to be some heterogeneity in the population which has not been observed.  The presence of unobserved heterogeneity has important consequences.  In general, if individuals differ by some unobserved factors, the observed dynamics at the population level will tend to be different from those observed at the individual level (Vaupel, Manton and Stallard, 1979; Blossfeld and Hamerle, 1989).  Even if the hazards of individuals in a population are constant over time, the aggregate population hazard tends to vary across time, typically showing a decreasing trend.  This can be explained by selection effects as the population is progressively depleted of those individuals with high hazard rates who tend to experience the event after short durations.  The usual approach to incorporate unobserved heterogeneity in the model is to add a random effect whose variance represents the unexplained variance between individuals.  Allison (1987) discusses unobserved heterogeneity models for clustered binary response data which may be applied to discrete-time event history models for single events. 

Multilevel models
Many populations in the social sciences have a hierarchical structure.  For example, individuals are nested within communities which are themselves nested within countries.  Where hierarchies exist, characteristics of the context in which a person lives are likely to influence their behaviour; one would expect individuals selected from the same community to share similar attitudes and therefore show similar behavioural patterns that are more alike than those of individuals selected randomly from the population at large.  In the examples above, our main focus has been the effects of a particular type of community-level factor, namely family planning programme indicators, on fertility and related behaviour.  However, the set of variables considered are by no means exhaustive; there may be many other unobserved factors relating to family planning service provision, for example quality of care, that may influence birth intervals and contraceptive behaviour.  There may also be important community-level factors that are not related to the programme.  For instance, Amin, Diamond and Steele (1996) found that much of the inter-district variations in current contraceptive use in Bangladesh could be explained by differences in the level of religious practice and literacy across districts.   If these other factors are not controlled for in the analysis, the unexplained component of community-level variation may induce clustering of outcomes among individuals living in the same community.  This would invalidate the assumption of independence between individuals made in the conventional model.  Multilevel models allow the effects of unobserved variables to be incorporated in the analysis.  This approach involves the inclusion of a random effect or error term defined at the community level which represents the unobserved factors.  Steele and Diamond (1996) use a multilevel model to allow for effects of unobserved factors operating at the community and district level on contraceptive switching in Bangladesh.  Further discussion of the multilevel approach may be found in the chapter by Guilkey and Diamond in this volume.  Multilevel models may also be used to incorporate unobserved heterogeneity at the individual level.  In the discrete-time model, the reconstructed data have a two-level structure: time units (level 1) nested within the individual (level 2).  A random effect defined at the second level can be included to allow for unobserved individual-level factors.  This approach was used by Steele, Diamond and Wang (1996) with an application to contraceptive discontinuation.

Repeated events
Many event studied by demographers can occur more than once to an individual over their lifetime: repeated birth intervals and contraceptive use spells are just two examples.  Recurrent events present a methodological problem since the fundamental assumption of 

a conventional event history analysis is that all durations are statistically independent.  However, one would usually expect repeated durations on an individual to be correlated.  For example, in an analysis of birth intervals a woman who has a high level of fecundity is likely to become pregnant very quickly and thus contribute a series of short birth intervals.  In the context of contraceptive discontinuation, a woman who experiences difficulties with use may be expected to discontinue early, contributing a sequence of short spells, while others who have fewer problems may manage to continue for longer periods.  The simplest approach to analyzing repeated durations is to consider each occurrence of an event separately.  For instance, in studies of parity progression the usual approach is to perform separate analyses for each birth order.  This approach is statistically inefficient, however, since in many cases the process determining event occurrence will vary little for successive events for the same individual.  Another approach would be to pool repeated events and include covariates that capture the characteristics of an individuals prior event history in the analysis to take into account possible dependencies between observations on the same individual.   In a study of contraceptive discontinuation, for example, these might include the number of previous uses of contraception or the frequency with which failure or other method-related problems have been experienced.  Hamerle (1989) discusses ways in which single spell models may be extended to handle repeated durations by incorporating elements of an individuals previous history.  Alternatively, an individual-specific random effect can be included in the model as in Clayton and Cuziks (1985) generalization of the Cox proportional hazards model.  Another random effects approach would be to use a multilevel model with repeated durations (level 1) nested within the individual (level 2).

Mixture models
In usual applications of event history analysis, it is assumed that all individuals are at risk of experiencing an event and the probability of experiencing an event in a given time period depends on some factors.  This assumption implies that a factor associated with a high probability of experiencing an event is also associated with short average durations until the event occurs.  In some cases, however, this may not be a valid assumption.  For example, a high level of education may be associated with a low probability of parity progression but shorter average birth interval.  A recent methodological development in event history analysis concerns the possibility that different sets of factors affect the probability of experiencing the event and the timing of the event.  Some models for estimating the two sets of effects simultaneously have been proposed and tested (Yamaguchi, 1992, 1995; Li and Choe, 1997).  Studies carried out so far indicate that if the proportion of the population who will not eventually experience the event is substantial, a conventional event history analysis can result in biased estimates.

Discussion
This chapter has discussed the usefulness of event history analysis as a tool for measuring the impact of family planning programmes on fertility and contraceptive behaviour.  This method can be used to study the timing of events such as childbearing, and contraceptive adoption, discontinuation and switching and the factors associated with the occurrence of these events.  An important feature of this technique is that changes over time in any of the covariates affecting an individuals propensity to experience the event can be incorporated.  This is illustrated in the analysis of contraceptive adoption in Indonesia where postpartum amenorrheic status is treated as a time-dependent covariate.  Thus an event history can be modelled in a proper dynamic way.

Application of the method calls for more detailed data that those collected in a one-shot cross-sectional survey.  Longitudinal data on the events that have occurred over an individuals lifetime would be ideal.  Complete birth history information is now collected in many fertility surveys, but it is more unusual to have complete histories of contraceptive use.  However, DHS calendars provide information on the methods used and the reasons for discontinuation for a five to six year period.  Calendar data could be extended both in the period of time covered and the content.  For example, time-dependent information on side effects for all use intervals would be useful. 

In order to evaluate the impact of a family planning programme on the timing of events in a womans fertility and contraceptive history, family planning data collected at an appropriate areal level is vital.  This data should be collected from sources other than the women whose events are to be analyzed to avoid problems of reverse causation and at a time point preceding events.  The service availability module used by the DHS provides suitable data collected from informants in the community.  However, the results from analyses of individual-level data that have been linked to data from community surveys fielded in the same year should be interpreted with caution; service availability data are cross-sectional while the event history data collected in the corresponding individual surveys are retrospective.  If we cannot establish whether family planning services precede the events they are hypothesized to influence, it is not possible to infer any causal effects.  In many countries, however, no other data are available.  For this reason, the analysis of contraceptive adoption in rural Indonesia is restricted to a four-year window preceding the survey and we are forced to assume that the family planning indicators have remained constant over this period.  Data availability is somewhat better in Tanzania and Morocco where, in both cases, it has been possible to link individual-level data to a community survey carried out three years earlier.  However, the situation is not ideal; there is an inherent assumption that the family planning variables remain constant for the observation period after the time of the community survey.  If services have improved over this period, the effects of family planning indicators are likely to be understated.  Ideally, data on family planning programmes should be longitudinal.  The panel study approach used in some recent DHS surveys is an important step in the right direction and should provide rich sources of data for future analyses.
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Table 1. Estimated coefficients from the Cox proportional hazards model of parity progression, Tanzania 

______________________________________________________

Variable




Coefficient

______________________________________________________

Age at birth   




-0.1146***

Number of living children

  
 0.3053***

Number of children who died

  
 0.2061***

Years of education


  
 0.0131

Urban residence



-0.2596**

Year of birth of last child

  
 1.3256***

Family planning services 

  
 0.1756

Family planning motivation programmes 
-0.2343**

_____________________________________________________    

** p<0.05; *** p<0.01

Table 2. Estimated coefficients from the Cox proportional hazards model of adoption of a modern contraceptive method, rural Indonesia

______________________________________________________________

Variable




Coefficient

______________________________________________________________

Age at birth   




- 0.0225***

Number of children (ref=1)


  2





  0.1904***

  3





  0.1676***

  4+





- 0.0481

Education (ref=none)

  Primary




  0.6211***

  Secondary




  0.8775***

  Higher




  0.7215***

Last birth was unwanted


  0.4564***

Not in postpartum amenorrhea

- 0.8951***

FP worker lives in the village    

  0.3724***

FP worker visits in 6 months


  0.2931***

FP mobile clinic visits in 6 months 

  0.0886**

FP post in the village      


- 0.0873**

FP distribution post in the village (PPKBD)   0.0932**

Sub PPKBD in the village


  0.0419

FP acceptors group in the village     

  0.0322 

Integrated health post in the village 

  0.0520   

______________________________________________________________  

** p<0.05; *** p<0.01

Table 3. Estimated percentage of women adopting a modern contraceptive method within 12 months of a birth by family planning programme variables, rural Indonesia

___________________________________________________________ 

Family planning programme   
      Percentage adopting contraception ___________________________________________________________ 

FP worker lives in the village




   No





56.7

   Yes





70.4

FP worker visits in 6 months




   No





52.8

   Yes





63.4

FP mobile clinic visits in 6 months



   No





58.1

   Yes





61.3

FP post in the village 
 

   No





60.9

   Yes





57.7

FP distribution post in the village 
  

   No





57.8

   Yes





61.2 

___________________________________________________________    

Table 4. Parameter estimates from the discrete-time competing risks model of contraceptive discontinuation, Morocco


Reason for Discontinuation




Variable
Failure

vs. Continue
Desired pregnancy

vs. Continue
Side effects/

health concerns

vs. Continue
Other method-related3
vs. Continue

Constant
-5.09
-5.52 
-3.82 
-3.94 

Duration
 0.01 
 0.08*** 
-0.08**
-0.18***

Duration squared
-0.001 
-0.001 
 0.002 
 0.004*** 

Age at start (ref=25-34)





 <25
 0.10
 0.12
-0.33
-0.04

  35+
-0.67**
 0.26
 0.84***
-0.06

No. Surviving children (ref=2)





  0
 0.78**
 2.81***
 0.93***
 0.55

  1
 0.58**
 0.75***
-0.03
-0.05

  3+
 0.07
-1.62***
-0.53**
-0.56**

Education (ref=none)





  Primary
 0.003
-0.60**
 0.22
 0.06

  Secondary+
 0.09
-0.44**
 0.42
-0.10

Residence (ref=Rabat/Casa)





  City
-0.09
-0.73**
 0.46*
-0.26

  Town
 0.52*
-0.38
-0.13
-0.79**

  Rural
-0.08
 0.45
-0.25
-0.72*

Method (ref=pill)





  Condom
 1.25***
 0.72
-0.26
 2.46***

  Other modern4
-0.50
-2.63***
-0.02
-1.22

  Traditional
 1.42***
-0.21
-1.50***
 1.99***

Hospital with FP 30km
-0.08
 0.01
-0.87***
-0.59***

Health centre with FP 5km
-0.53*
 0.22
 0.16
-0.11

* p<0.10; ** p<0.05; *** p<0.01
Table 5. Parameter estimates from the discrete-time competing risks model of switching from modern reversible method use, Morocco


Type of switch




Variable
Pregnancy1
vs. Continue
Other modern

vs. Continue
Traditional

vs. Continue
Nonuse and at risk2
vs. Continue

Constant
-4.92
-5.30
-4.18
-5.12

Duration
 0.06**
-0.13***
-0.06
-0.11***

Duration squared
-0.001
 0.003*
 0.001
0.003**

Age (ref=25-34)





 <25
-0.04
-0.11
-0.76**
-0.47

  35+
-0.17
 0.48*
 0.73**
 0.21

No. Surviving children (ref=2)





  0
 2.48***
 0.96*
 0.94**
 1.54***

  1
 0.82
 0.60
-0.70
 0.46

  3+
-0.67
 0.45
-1.29
-0.06

Education (ref=none)





  Primary
-0.25
 0.32
 0.95**
-0.26

  Secondary+
-0.09
 0.46
 1.55***
-0.54

Residence (ref=Rabat/Casa)





  City
-0.43
-0.72
 0.63*
 0.58

  Town
 0.01
-0.62*
-0.34
 0.31

  Rural
 0.36*
-1.69***
-0.87*
 1.07**

Method (ref=pill)





   Other modern
-0.39
 0.98***
-0.63
-0.05

Hospital with FP 30km
 0.08
-0.94***
-0.59*
-1.00***

Pharmacy with FP  30km
-0.05
 1.15**
-0.65*
 0.19

* p<0.10; ** p<0.05; *** p<0.01
Table 6. Parameter estimates from discrete-time competing risks model of switching from traditional method use, Morocco


Type of switch



Variable
Pregnancy1
vs. Continue
Other modern

vs. Continue
Nonuse and at risk2
vs. Continue

Constant
-2.57
-1.70
-2.68

Duration
 0.001
-0.16*
-0.16

Duration squared
-0.0004
 0.004**
 0.001

Age (ref=25-34)




 <25
 0.01
0.62
-1.57

  35+
-0.51
 0.27
 0.04

No. Surviving children (ref=2)




  0
 0.97**
-0.39
 1.75

  1
 0.25
-0.55
 1.27

  3+
-1.00***
-1.34***
-2.45**

Education (ref=none)




  Primary
-0.41
 0.37
 0.32

  Secondary+
-0.63*
-0.33
-2.00**

Residence (ref=Rabat/Casa)




  City
-0.04
 0.71*
 0.31

  Town
 0.32
 0.13
 0.11

  Rural
-0.06
-0.59
 1.06

Hospital with FP 30km
-0.48
-0.69**
 0.65

Health centre with FP 5km
-0.12
-0.70
-1.98**

* p<0.10; ** p<0.05; *** p<0.001

Table 7. Estimated 12-month net rates (%) of discontinuation by family planning indicators, Morocco


Reason for Discontinuation






Failure
Desired pregnancy
Side effects/

health concerns
Other method-related1
Continue 

Hospital with FP  30km






  No
 6.4
 3.7
14.2
 6.2
69.5

 Yes
 6.4
 4.1
 6.4
 3.7
79.5

Health centre with FP  5km






  No
 9.4
 3.3
 8.8
 5.3
73.1

 Yes
 5.6
 4.1
10.5
 4.8
74.9

Table 8. Estimated 12-month net rates (%) of switching from modern reversible method use by family planning indicators, Morocco


Type of Switch






Pregnancy1
Other modern
Traditional
Nonuse and at risk2
Continue 

Hospital with FP  30km






  No
 9.7
 6.6
 4.4
 7.7
71.5

 Yes
11.3
 2.8
 2.6
 3.0
80.3

Pharmacy with FP  5km






  No
11.0
 1.8
 6.1
 4.4
76.7

 Yes
10.3
 5.6
 3.1
 5.3
75.7

Table 9. Estimated 12-month net rates (%) of switching from traditional method use by family planning indicators, Morocco


Type of Switch





Pregnancy1
Other modern
Nonuse and at risk2
Continue 

Hospital with FP  30km





  No
27.2
25.3
 2.0
45.5

 Yes
19.8
14.5
 4.2
61.4

Health centre with FP  5km





  No
21.7
29.0
10.7
38.7

 Yes
24.2
17.3
 1.8
56.7

�Husband disapproves, inconvenient, more effective method wanted, cost and accessibility.


�IUD, norplant, injection, diaphragm, foam and gel.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Husband disapproves, inconvenient, more effective method wanted, cost and accessibility.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


3Husband disapproves, inconvenient, more effective method wanted, cost and accessibility.


4IUD, norplant, injection, diaphragm, foam and gel.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Husband disapproves, inconvenient, more effective method wanted, cost and accessibility.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.


1Unwanted (due to contraceptive failure) and wanted pregnancies.


2At risk of an unwanted pregnancy, i.e., discontinuations for reasons other than wanted pregnancy, menopause, marital dissolution and infrequent sex.
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