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Introduction
Obstetric Fistula is a medical condition that involves an opening 

or perforation between the vagina and the bladder or the vagina and 
the rectum. In the developing world, obstetric fistula is a gynecological 
complication leading to urinary/fecal incontinence resulting mainly 
from prolonged obstructed labor. Even though there might be minor 
inter-country differences, the complication is mainly due to adolescent 
pregnancy from early marriage exacerbated by lack of access to 
emergency obstetric care [1,2].

Obstetric fistula victims are thought to come mainly from rural 
areas where no proper education on maternal health and related 
reproductive rights that could halt early marriage is available. As young 
women and girls are denied their reproductive rights, they are forced 
un-willingly into sexual relations that routinely lead to unwanted 
pregnancy and mostly obstetric fistula [3].

An effective fistula treatment should be comprised of healing the 
wound and accompanied by psychosocial therapies to assist women 
in regaining their self-esteem and to facilitate possible socio-economic 
reintegration. Ethiopia is one of the developing country with, poor 
maternal health care that leads over 100,000 girls and women living 
with a fistula, and further 9000 cases develop annually (WHO, 2006). 
The maternal mortality ratio estimated for Ethiopia is 673 per 100,000 
live births [4].

Obstetric fistula affects numerous girls and women. Women 
affected by obstetric fistula have to suffer not only the consequence of 
losing their children, physical, psychological and but also subjected to 
social humiliation, shame and embracement. They become outcasts 
due to pungent smell and wetness from urinary incontinence [1].

The recovery time for obstetric fistula patients depends on different 
factors, such as socio- demographic and health condition factors. In 
this paper, we needs to assess risk factors and estimate and compare 

survival probabilities of time to recovery of obstetric fistula for levels 
of various risk factors. Obstetric fistula remains a major public health 
problem for many women in Ethiopia and other developing countries 
around the world. The incidence rate of obstetric fistula in countries 
with high mortality rate could be as high as 2 to 3 cases per 100 women 
and 4% of the women in Ethiopia aged 15-49 reported having obstetric 
fistula [5].

Despite the high incidence of fistulas in Ethiopia many women 
do not seek medical help promptly; findings suggest that delay in 
the decision to seek care may be caused by different factors. Lack of 
understanding of complications, the low status of women, socio-
cultural barriers and physical barriers such as mountains, rivers and 
lack of transport added to the delay in reaching care [6].

Methodology
The data was taken from one of Ethiopia regional hospital at 

Yirgalem Hamlin fistula center, which is found in Sidama zone of 
SNNPR. In this study secondary data from hospital’s registry was used 
to retrieve data on obstetric fistula and patient’s initial date of entry to 
follow up. The Cochran [7] formulas were adopted to determine the 
sample size which is used in the study. A total of 360 patients were 
included in the study.

Survival Data Analysis: is a branch statistics which deals with data 
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Abstract
Kaplan-Meier estimation method, Cox proportional hazard model and parametric regression model were applied. 

The Cox proportional hazard analysis indicated that older ages at first marriage, weight <50 kg, height of >150 cm, 
follow up of antenatal care, delivery at health center, duration of labour for <2 day, vaginal delivery, length and width 
of fistula <5 cm and intact of urethra significantly contribute to shorter stay in hospital to treated and physically cured. 
The result from Weibull regression analysis showed that older age at first marriage (adjusted HR=1.00), weight<50 kg 
(HR=0.409), height of >150 cm (Adjusted HR=1.00), follow up of antenatal care (adjusted HR=0.263), delivery at health 
center (adjusted HR=1.00), duration of labour (adjusted HR=0.127 for <2 day), vaginal delivery (adjusted HR=0.241), 
length of fistula (adjusted HR=0.342 for <2 cm, HR=0.426 for 3-5 cm), width of fistula (adjusted HR=0.147 for <2 cm, 
HR=0.356 for 3-5 cm) and intact of urethra (adjusted HR=0.439) significantly contribute to a shorter recovery time of a 
patient. In conclusions: The finding of this study showed that age at first marriage, height, antenatal care, weight, place 
of delivery, mode of delivery, duration of labour, length and width of fistula, and status of urethra were major factors 
affecting recovery time of obstetric fistula patient at Yirgalem Hamlin Fistula Hospital. It is recommended to make 
interventions based on these risk factors.
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survival time follows a known distribution. Three most common 
distributions are used here: exponential, Weibull and lognormal [10].

The exponential regression model 

Considering the time data is skewed to the right, distribution of 
the time is taken to be exponential. Then time of survival is called 
accelerated failure time, is expressed as:

exp( )′= + T Xβ
*′= + lnT Xβ  					                   (4)

where, * is the error component

The survivorship function can be obtained by expressing in terms 
of time as:

( , , ) exp[ exp( )]′= − −S t tX Xβ β 			                   (5) 

And the hazard function of the exponential regression model is:

( , , ) exp[ ( )]′= −h t X Xβ β  				                   (6)

 For the exponential regression survival models the hazard ratio for 
the dichotomous covariate is HR(x=1, x=0)=exp(-β1)

The Weibull Regression Model: Survival time t is a positive 
random variable, and we assumed to have Weibull probability density 
function expressed as:

1

( ; , ) exp
α ααµ α

µ µ µ

−      = −        

t tf t  		                 (7)

where, µ>0 and α>0 and the baseline hazard function of the distribution 
becomes:

1

0( ; , )
ααµ α

µ µ

−
 

=  
 

th t  				                 (8)

This yields the following survivor function.

( ) exp
α

µ

   = − 
   

tS t  				                   (9)

And the cumulative hazards function becomes:

( )
α

µ
 

=  
 

tH t  					                  (10)

Depending on the value of α, the hazard function can increase or 
decrease with increasing survival time. Hence the Weibull model can 
yield an accelerated failure time model. Independent observations (ti, 
δi), i= 1,...,n with survival time ti and censoring indicator δi which has 
value of one if ith observation is not censored and zero when the ith 
observation is censored and Let β be the unknown parameter. The 
likelihood function is
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Reparameterizing the Weibull distribution using λ=µ−α, the 
baseline hazard function equation (8) becomes h0(t)=λαtα−1. Now 
incorporate covariates X in the hazard function, the Weibull regression 
models become:

related to time to an event [8]. The survival distribution and Kaplan-
Meier survival function estimation which are used for the estimation of 
the distribution of survival time from all of the observations available 
[9]. The Kaplan-Meier estimator of the survivorship function (or 
survival probability) S(t)=P (T ≥ t) is defined as:

ˆ( ) 1
< <

   −
= = −   

   
∏ ∏

i i

i i i

i it t t t

n r rS t
n n 			                   (1)

with the convention that ˆ( ) 1=S t if t<ti

where r(i) is the number of individuals who experience the recovery 
at t(i) and ni is the number of individuals at risk right before t(i). After 
providing a description of the overall survival experience in the study, 
we usually turn our attention to a comparison of the survivorship 
experience in key subjects in the data.

Cox proportional hazard regression model

Cox proportional hazard regression model took a different 
approach to standard parametric survival analysis and extended the 
methods of the parametric Kaplan-Meier estimates to regression. Cox 
handled this by making no assumptions about the baseline hazard of 
individuals and only assumed that the hazard functions of different 
individuals remained proportional and constant over time. It is 
generally given by:

0( , , ) ( )exp( )′=ih t h ti iX Xβ β  			                   (2)

where h0(t) is the baseline hazard function that characterizes how the 
hazard function changes as a function of survival time, Xi is the vector 
values of n × 1 the explanatory variables for the ith individual at time 
t and, β is the vector of (p+1) × 1 unknown regression parameters 
that are assumed to be the same for all individuals in the study, which 
measures the influence of the covariate on the survival experience. The 
survival time of each member of the sample is assumed to follow its 
own hazard function.

Fitting Cox proportional hazard model

The likelihood function is a mathematical expression which 
describes the joint probability of obtaining the data actually observed 
on the subjects in the study as a function of the unknown parameters 
(the β’s) in the model being considered. The formula for Cox model 
likelihood function is actually called a partial likelihood function 
rather than a (complete) likelihood function, as it considers only for 
those subjects who recover, and not for those subjects censored. The 
likelihood for right censored data includes both survival and hazard 
functions and is given by:

1

( | ) ( , , ) ( , , )δ

=

=∏ i

n

i i
i

L data h t S ti iX Xβ β β 		                 (3) 

Assumption of Cox proportional hazard model: Though the 
Cox model is nonparametric to the extent that no assumptions are 
made about the form of the baseline hazard, there are still a number 
of important issues which need to be assessed before the model results 
safely applied. Those are, the hazard ratio depends on covariates but 
not on time t, the hazard functions for two individuals with different 
predictor values does not vary with time.

Parametric Regression Models
The basis of this method was to avoid having to specify the hazard 

function completely. A parametric survival model assumes that the 
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1( ; , ) exp( )αλα − ′=h t tX Xβ β 			                 (12) 

The model assumes that individual i and j with covariates Xi and Xj 
have proportional hazard function of the form:

( ; ) exp( ) exp( ( ))
( ; ) exp( )

β β
β
′

′= = −
′

i i
i j

j j

h t X X X X
h t X X  		              (13)

The quantities exp( )β can be interpreted as hazard ratios. A different 
parameterization is used with intercept ν and scale parameter δ and 
covariate effects γj having relationship with original parameterization 

as γ
β

δ
−

= j
j , 1α δ −= and µ=exp(ν).

The Lognormal Regression Model: The log-normal model 
may take censored time de- pendent variable that allows the hazard 
rate to increase and decrease [8]. The log-normal model assumes 
that ~ (0,1) N . Let h(t) be the hazard function of T when β=0 i.e 
β0=β1=...=βp=0. Then, it can be shown that h(t) has the following 
functional form:

( )

( )
( )1

φ
δ

δ

 
 
 =

  −Φ    

log t

h t
log t

 				                  (14) 

where, 
21( ) exp

22
φ

π

 − =  
 

tt is the probability density function, and 

21( ) exp
22π−∞

 − Φ =  
 ∫

t ut du  is the cumulative distribution function of 

the standard normal distribution. Then, the log-hazard function of T at 
any covariate value X can be expressed as:

( | ) ′ ′= − −ologh t logh teX X Xβ β 			                (15) 

Obviously we no longer have a proportional hazards model. If the 
baseline hazard function is desired, it can be obtained from equation 
(14) by setting x=0. The survival function S(t|X) at any covariate X can 
be expressed as:

* * *
0 1 1( | ) ... ( )φ β β β α = + + + − p pS t x x log tX 	            (16)

where, 
1α
δ

= , * β
β

δ
= j

j  for j=0,1,...,p. This the final survival model with 

intercept depending  with t.

Model Selection: To select the model that can predict the survival 
time of obstetric fistula patients, we used Akaikie information criterion 
(AIC) statistic to compare different models and/or models with 
different numbers of parameters Akaikie (1974). For each model the 
value is computed as:

 AI C=-2log(likelihood)+2(p+k) 			               (17)

Where p denotes the number of covariates in the model without 
including the constant term and k is the number of parameters in the 
distribution, i.e. k=1 for the exponential regression model and k=2 for 
Weibull and lognormal regression models. According to the criterion, 
a model with small AIC value was considered as a best fit to the data.

Results
Total of 360 of obstetric fistula patients considered, 81.7% of them 

were physically cured while the rest 18.3% were censored. The average 
time of a patient stay in the hospital to treated and physically cured 

is 4.64 weeks. Using Kaplan-Meier survivor estimates and Log-rank 
(Breslow) tests for the age at first marriage below fifteen years had 
taken more time to physically cure than those who married between 
sixty to twenty years and above twenty years.

Comparing the survivor functions between follow up of antenatal 
care and no follow up of antenatal care of obstetric fistula patients, 
patient who have follow up of antenatal care had slightly shorter 
recovery time compared with patient who have no follow up of 
antenatal care service (Table 1, log-rank and Breslow tests shows 
P<0.001). Patient who had delivered at institutional had lower recovery 
time than those who delivered at home (p<0.001).

The recovery time for duration of labour based on Kaplan-Meier 
survivor estimates and Log rank test (Table 1) shows that patients who 
labour for <2 day were takes shorter time to cured (p<0.001). Patients 
with length and width of fistula hole <2 cm were faster to be physically 
cured than those who have greater than >2 cm. Patients With intact 
bladder neck and urethra were fast to recover (p<0.001). Kaplan-Meier 
survivor estimates and Log- rank (Breslow) tests for the non vaginal 
delivery had taken more time to physically cured than those who 
vaginal delivery. Based Kaplan-Meier and log rank test patients with 
height >150 cm have shorter recovery time than patient with <150 cm 
height (P<0.001).

From multiple covariates analysis, the hazard rate for being 
physically cured of a patient with age at first marriage<15 years 54.6% 
higher than patients those age at first marriage >20 years (adjusted 
HR=1.546, CI: 1.09, 2.19). The hazard rate for those patients were age 
at first marriage between 16 to 20 was 1.559 times greater than those 
whose age at first marriage above 20 years (adjusted HR=1.559, CI: 
1.06, 2.28) this indicates that the physically cured for older age marriage 
were shorter recovery time than early marriage. Looking at the effect 
of weight of a patients with <50 kg after adjusting other confounding 
variables, the hazard rate for being physically cured of a patients with 
weight <50 kg was 0.699 times the hazard of those with weight ≥ 50 kg 
(adjusted HR=0.699, CI: 0.53, 0.91) this indicating that the recovery 
time was reduced by 30.1%.

The hazard rate of the patients with height <150 cm was 1.314 times 
that of patients with height ≥ 150 cm (95% CI: 1.01, 1.70) which means 
that the recovery time of patients with height <150 cm was extended by 
31.4% when compared with height ≥ 150cm patients. After adjusting other 
covariates, the hazard rate for being physically cured of a patients having 
follow up of antenatal care, has been lowered by 32.8% as compared to the 
those who do not have follow up of the service (adjusted HR=0.672, CI: 
0.51, 0.88). Place of delivery is the other covariate which has a significant 
impact on the physically cured of a patients, the hazard rate of patients 
who delivered at home was 1.481 times greater than those who delivered 
at institutional (adjusted HR=1.481, CI: 1.12, 1.96) which means that the 
recovery time of patients who delivered at home was extended by 48.1% 
when compared with who delivered at health center.

Looking at duration of labour, after adjusting other covariates, 
patients who had laboured for <2 day were found to be associated with 
shorter survival time within their pain, those hazard rate was 0.481 
times that of patients who labored >4 day (adjusted HR=0.481, CI: 0.29. 
0.79) this shows the recovery time of patients who laboured for <2 day 
was decreased by 51.9% and the decrement could be as high as 71% 
and as low as 21%. Similarly, the hazard rate of a patient whose were 
laboured 2-4 day was 0.670 times that of patients who had been labored 
>4 day (adjusted HR=0.670, CI: 0.49, 0.90). This indicates that hazard 
rate increases as duration of labour increases. Similarly, the hazard rate 
for being physically cured of patient who was vaginal delivered were 
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    Test of Equality over Groups
Variables mean recovery  

time (in week)
Log Rank (Mantel-Cox) Breslow (G.Wilcoxon)

Chi-Square Df sig. Chi-Square Df sig.
Age at marriage: <15 9.6            
<15 9.6            
15-20 4.989 19.65 2 0.001 13.225 2 0.001
>21 5.7            
Weight (kg)              
<50 5.55            
≥ 50 6.541 2.893 1 0.089 2.737 1 0.098
Height              
<150 6.583            
≥ 150 4.449 13.06 1 0.001 12.904 1 0.001
Marital status              
Not married 4.187            
Married 6.059 0.296 2 0.862 0.381 2 0.827
Divorced and              
widowed 5.765            
Educational status              
Not formal 6.227            
Some formal 5.423 0.16 1 0.689 0.053 1 0.818
Antenatal care              
Yes 4.045            
No 6.836 54.22 2 0.001 50.514 2 0.001
Place of delivery              
Home 7.067            
Institutional 4.188 29.34 1 0.001 20.483 1 0.001
Duration of labour              
<2 days 4.696            
2-4 days 5.634 20.2 2 0.001 18.644 2 0.001
>4 days 9.54            
incontinence              
≤ 3 6.743            
7 Apr 5.196 6.38 2 0.041 6.006 2 0.05
>7 5.698            
Mode of delivery              
Vaginal 4.421            
Others* 7.778 21.53 1 0.001 17.92 1 0.001
length of fistula(cm)              
≤ 2 4.384            
3-5 6.6 62.107 2 0.001 54.11 2 0.001
>5 12.174            
Width of fistula(cm)              
≤ 2 4.09            
3-5 5.894 69.019 2 0.001 51.836 2 0.001
>5 15.842            
Status of bladder              
Intact 3.816            
Partially damaged 6.195 77.685 2 0.001 57.509 2 0.001
Complete destructed 12.158            
Status of urethra              
Intact 3.766            
partially damaged 8.013 76.968 2 0.001 57.507 2 0.001
Complete destructed 12.946            
Over all mean 4.64            

*include like assisted vaginal and abdominal
Table 1: Comparison of survival time to recovery experience on obstetric fistula patients using demographic and health variables (at Yirgalem Hamlin Fistula Hospital, 
during 2011-2012).
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(adjusted HR=0.746, CI: 0.55, 1.00), implies as width of fistula hole 
increases the hazard rate also increase.

Finally, the status of urethra has also a significant effect on the 
physical cured of obstetric fistula patient. The hazard rate for being 
physically cured of obstetric fistula patient with intact urethra were 
0.544 times the hazard of those urethra complete destructed (adjusted 
HR=0.544, CI: 0.40, 0.73), this implies the recovery time of patient with 
intact of urethra was 45.6% lower when we compared with complete 
destructed of urethra. Whereas, the hazard rate for being physically 
cured of a patient with partially damaged urethra was 0.585 times that 
of complete destructed urethra (adjusted HR=0.585, CI: 0.33, 1.04). 
This indicates that partially damaged of urethra have shorter recovery 
time compared to complete destructed (Table 2).

0.541 times that of patients who had non-vaginal delivered (adjusted 
HR=0.541, CI: 0.39, 0.73).

Length of fistula hole is another covariate which has a significant 
impact on the recovery of a patients, the hazard rate of a patient’s 0.512 
(adjusted HR=0.512, CI: 0.31, 0.86) and 0.913 (adjusted HR=0.913, 
CI: 0.67, 1.25) who have length of fistula hole ≤ 2 cm and 3-5 cm, 
respectively. For which hazard rate is increases with length of fistula. 
Moreover, after adjusting other confounding variables, the hazard 
of patients having width of fistula hole ≤ 2 cm was 0.343 (adjusted 
HR=0.343, CI: 0.17, 0.67) times the hazard of those having width of 
fistula hole >5 cm. And the hazard of those patients having width 
of fistula 3-5 cm is 25.4% lower than those patients who have >5 cm 

Variables β SE Wald Df sig. HR 95% CI  for HR 
Age at marriage

≤ 15 0.436 0.179 5.929 1 0.014 1.546 (1.09, 2.19)
16-20 0.444 0.195 5.185 1 0.022 1.559 (1.06, 2.28)
>20 (R) 0 1

Weight

<50 kg -0.357 0.136 6.843 1 0.009 0.699 (0.53, 0.91)
≥ 50 kg (R) 0 1

Height

<150 cm 0.272 0.133 4.207 1 0.04 1.314 (1.01, 1.70)
≥ 150 cm (R) 0 1

Antenatal care

Yes -0.397 0.136 8.509 1 0.003 0.672 (0.51, 0.88)
No (R) 0 1

Place of delivery

Home 0.392 0.142 7.651 1 0.006 1.481 (1.12, 1.96)
Institutional (R) 0 1

Duration of labor

<2 day -0.397 0.151 6.869 1 0.008 0.481 (0.29, 0.79)
2-4 day -0.727 0.249 8.474 1 0.003 0.67 (0.49, 0.90)
>4 day (R) 0 1

Dur. of incontinence

≤ 3 month 0.489 0.151 10.452 1 0.001 1.631 (1.17, 2.23)
4–7 month 0.501 0.176 2.852 1 1.60E-05 1.65 (1.21, 2.19)
>7 month(R) 0 1

Mode of delivery

Vaginal -0.615 0.154 15.904 1 6.66E-05 0.541 (0.39, 0.73)
Others (R) 0 1

Length

≤ 2 cm -0.908 0.16 0.32 1 0.571 0.512 (0.31, 0.86)
3-5 cm -0.667 0.263 6.426 1 0.011 0.913 (0.67, 1.25)
>5 cm (R) 0 1

Width

≤ 2 cm -0.293 0.152 3.717 1 0.053 0.343 (0.17, 0.67)
3-5 cm -1.069 0.345 9.61 1 0.002 0.746 (0.55, 1.00)
>5 cm (R) 0 1

Status of urethra

Intact -0.609 0.151 16.402 1 5.12E-05 0.544 (0.40, 0.73)
Partially damaged -0.537 0.294 3.327 1 0.068 0.585 (0.33, 1.04)

Compl. destructed (R) 0

AIC 	 2805.54

SE: Standard Error; Df: Degree of freedom; HR: Hazard Ratio; CI: Confidence Interval; R: Reference
Table 2: The parameter estimates, standard errors and the hazard ratios of the Cox proportional hazards model of obstetric fistula patients (at Yirgalem Hamlin Fistula 
Hospital, during (2011-2012).
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Parametric Regression Analysis
The Weibull Regression Analysis Results presented in Table 3 

indicate the parameter estimates of coefficients β̂  for the covariates in 
the final Weibull regression model along with the associated standard 
error, covariate effects (γj), significance level, hazard ratio and 95% 
confidence interval for the hazard ratio.

From the Weibull regression model, after fixing other coefficients, 
the hazard rate of a patient with age at first marriage ≤ 15 years were 
50.8% higher than the hazard rate of a patient with >20 age at first 
marriage. And the hazard rates of first marriage with 16-20 years were 
1.733% times that of a patient with age at first marriage >20 years. From 
result below, the hazard rate decreases for patients who had weight less 
than fifteen kilogram. The hazard rate of patients with height <150 cm 
were 2.399 times that of patient height ≥ 150 cm. The hazard rate of 
a patients who had follow up of antenatal care were 0.263 times that 
of patients who had no follow up of the service. Considering place of 

Variables covariates 
effects((γi)) β̂

SE Wald sig. ˆexp( )β 95% CI for  
ˆexp( )β

Age at marriage
≤ 15 -0.1484 0.411 0.451 0.83 0.17 1.508 (0.83, 2.71)
16-20 -0.1985 0.55 0.754 0.532 0.06 1.733 (0.73, 4.06)
>20 (R) 0 1
Weight
<50 kg 0.3212 -0.892 0.122 53.457 0.003 0.409 (0.23, 0.74)
≤ 50kg(R) 0 1
Height
<150cm -0.3151 0.875 0.832 1.106 0.012 2.399 (1.21, 4.73)
≥ 150cm (R) 0 1
Antenatal care
Yes 0.48 -1.333 0.096 192.804 0 0.263 (0.13, 0.54)
No (R) 0 1
Place of delivery
Home 0.3302 -0.917 0.177 26.841 0.039 1.399 (0.96, 1.76)
Institutional(R) 0 1
Duration of labour
<2 day 0.7404 -2.056 0.055 1397.4 0 0.127 (0.05, 0.29)
2-4 day 0.9228 -2.562 0.05 2427.45 0 0.077 (0.02, 0.27)
>4 day (R) 0 1
Mode of delivery
Vaginal 0.5124 -1.423 0.093 234.122 0 0.241 (0.11, 0.51)
Others (R) 0 1
Length
≤ 2 cm 0.386 -1.072 0.153 49.092 0.017 0.342 (0.14, 0.83)
3-5 cm 0.3072 -0.853 0.192 19.737 0.058 0.426 (0.17, 1.03)
>5 cm (R) 0 1
Width
≤ 2 cm -0.0493 0.137 0.414 0.109 0.704 0.147 (0.16, 1.33)
3-5 cm 0.3719 -1.033 0.196 27.777 0.061 0.356 (0.12, 1.05)
>5 cm (R) 0 1
Status of urethra
Intact 0.2956 -0.821 0.156 27.697 0.021 0.439 (0.22, 0.88)
Partially damaged 0.2099 -0.583 0.297 3.853 0.274 0.558 (0.19, 1.58)
C.destructed(R) 0 1
AIC 1153.8

SE: Standard Error; R: Reference

Table 3: The parameter estimates, standard errors and the hazard ratios in the final Weibull regression model of obstetric fistula patients (at Yirgalem Hamlin Fistula 
Hospital, during (2011-2012).

delivery of patients, the hazard rate of a patients who had delivered at 
home were 39.9% greater than that of who delivered at health center.

Looking at duration of labour, the hazard rate increase for patients 
who had labored <2 day (exp=0.127) to those patient who laboured for 
>4 day. Moreover, by letting other covariates constant, the hazard rate 
of a patients who delivered with vaginal were 0.241 time that of who 
delivered non-vaginal. As well the hazard rate increase for patients with 
fistula length and width becomes large and large. Finally keeping other 
covariates constant, the hazard rate of patients with intact urethra were 
0.439 times that of complete destructed of urethra. And the hazard 
rate of a patient with partially damaged urethra was 0.558 times that of 
patient whose urethra was complete destructed.

Discussion
This study tries to estimate and compare the survival time to 

recovery probability with a given time of obstetric fistula patients 
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and to determine major predictive factors on the recovery time of 
obstetric fistula patients. The Cox’s proportional hazard model fitted 
using complete case analysis found eleven variables that can serve as 
predictive factors on the recovery of obstetric fistula patients. These 
are age at first marriage, weight, height, follow up of antenatal care, 
duration of labour, place of delivery, mode of delivery, duration of 
incontinence urine, length, width of fistula and status urethra. The 
parametric regression models also included in this study which do 
not assume constant baseline hazard except for exponential regression 
models.

One of the factors that affect recovery from obstetric fistula is the 
patient’s age at first marriage. The hazard of a patient who had married 
early before fifteen years was higher as compared to patient who had 
married after twenty years. This result is in accordance with the study 
in Ethiopia by Muleta (2004) [11]. Weight of a patient is an important 
predictor for the recovery of obstetric fistula patient. This study 
shows that the hazard rate of a patient with weight <50 kg is higher as 
compared to those whose weight ≥ 50 kg. This indicates that smaller 
weight increases the chance of recovery as compared to higher weight.

Height of a patient is a prognostic factor that significantly predicts 
the recovery time of obstetric fistula patient. The hazard rate of a patient 
with height was <150 cm were much higher. That is, taller patient is 
more likely to recover than shorter one. The result is comparable with 
earlier study [1,12,13]. For antenatal care use, the study revealed that 
the hazard rate of a patient who had no follow up of antenatal care 
is higher than those who had antenatal care service. Use of antenatal 
care service improves the chance of recovery. These results confirm the 
result obtained from the previous studies in Ethiopia [14].

Duration of labour is an important predictor for the recovery of 
obstetric fistula patient. This study shows that the hazard rate of a 
patient who had laboured for >4 day is higher than those who laboured 
for <2 day. That is, a shorter time of obstructed labour is more likely 
to recover than long time laboured patient. The result is comparable 
with the earlier study in [15-17]. Similarly, place of delivery is the 
stronger predictor for recovery time of obstetric fistula patient. The 
hazard rate of home delivery is 1.481 and 1.339 times greater than those 
who delivered at institutional in Cox and Weibull regression model 
respectively. Which means, patient who delivered at health center have 
more chance to recover than patient who delivered at home. This result 
is in accordance with the studies from Niger by Haroun et al. [18].

The mode of delivery is another prognostic factor that significantly 
predicts the recovery time of obstetric fistula patient. The result obtained 
from this study indicates the hazard rate of non-vaginal delivery (like 
assisted vaginal and abdominal) is about 45.1% and 75.9% higher than 
those who delivered vaginally using both methods. This shows that 
the recovery time for vaginal delivery of a patient is shorter than non-
vaginal delivery. These results confirm the result obtained from the 
previous studies [19-21].

The length and width of fistula has been found to be significant 
predictor for recovery of obstetric fistula patient. This indicates that 
smaller size of length and width of fistula in-creases the chance of 
recovery as compared to large size of length and width of fistula hole. 
The result is comparable with earlier study [22-24]. In addition to those 
factors, status of urethra also had a significant effect on the recovery 
time of obstetric fistula patient. The finding illustrate that the hazard of 
recovery due to obstetric fistula patient is higher for patients who had 
complete destructed of urethra than those who had intact and partially 
damaged of urethra [25-29].

Conclusions
The objective of the study was to identify significant risk factors 

that affect recovery time of obstetric fistula patients who have been 
under follow-up at Yirgalem Hamlin Fistula Hospital. For determining 
the risk factors of physically cured of obstetric fistula patients and 
modeling the survival time, a total of 360 patients were included in the 
study out of which 81.7% were physically cured and the rest 18.3% were 
censored. Patient involved in risk of demographic factors indicators 
are early marriage and those of height was <150 cm. Similarly, patients 
with poor health indicators like no follow up of antenatal care, at home 
delivery, laboured for >4 day, non-vaginal delivery (like assisted vaginal 
and abdominal delivery), weight of <50 kg, incontinence of urine, 
length and width of fistula >5 cm and complete destructed of urethra, 
were less likely to physically cured. It recommended that awareness 
have to be given for the society on those risk factors.
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