




















































































































The graphical test for the proportionality of the proportional hazards model argument in the 

figures considered earlier can be checked further by statistical tests. One of the statistical tests for 

proporiional hazard model is to generate the ti me-dependent covariates by creating interactions 

of the predictors and a function of survival times (usuall y covari ate times log of time) and 

including these in the model. If any of the time-dependent covariates are signifi cant then those 

predictors do not show a proportional effect over the study period. That is the proportional 

hazard assumption fails to hold. [n performing the statisti cal test the SAS program gives the 

follow ing overall tests for the proportionali ty effects of the covariates. 

Table 5: Linear Hypothesis Testin g Results for proportionality 

Wald DF Pr >chi -square 

label Chi -square 

1 Test-proportronaltty 19.1556 
1

0.0273 

[n Table 5 the Wald chi-square value is greater than the tabulated value of a chi-square 

distri bution with three degree of freedom at 0.05 levels of significance. This shows that the time­

dependent variable is collectively significant. So we do have enough evidence to reject 

proportionali ty and wi ll assume that we are not yet sati sfied with the assumption of 

proportionality of this model. This in turn shows that at least one of the covariates is a ti me­

dependent covariate showing rejection of the proportionalit y assumption of the proportional 

hazards model. 

Having rejected proportionality, one way of accommodating non-proportional hazards is to 

divide the data into strata based on the value of that time-dependent covariate. The only change 

in the model is the addition of strata statement together with the ti me-dependent covariate in the 

SAS program and exclusion of that pariicular variable (marital status, substance use or duration 

of illness whenever it is time-dependent) from the model. The assumption is that we are fitting 

separate models for each level of a particular time-dependent covariate under the constraint that 

the coeffi cients are equal but the baseline hazard function are not equal. This is to say that each 
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stratum is penni tted to have a different baseli ne hazards function, while the coeffici ents of the 

remaining covariate are assumed to be constant across strata. 

However, the remedies to the failure of the proportiona l hazards model assumption made through 

stratification have a disadvantage. Espec ially for the continuous covariate, categorizing of this 

vari ab le into some levels may be subj ective. Thus an altemative way is to bui ld interactions 

between covariates and time in the Cox regression model. 

Here in our stud y we cons ider interactions between covariates and time, and then include the 

in teraction vari ab le to the model. The estimate of the resulting model is given in Table 6 and 7. 

Table 6: Omnibus T ests of Model Coefficients of the null model 

-2 Log Like lihood 

1791.922 

Table 7: Omnibus Tests of Model Coefficients of the full model 

Change From Previous Change From Prev ious 

-2 LL Overall (score) Step Block 

Chi-

Chi-square df Sig. Chi-square df Sig. square df Sig. 

1376. 745 1 629.211 12 .000 415. 177 12 .000 415. 177 12 1.000 

The Omnibus test of model coeffic ient in Table 6 ind icates that the null (intercept-only) model 

has -2LL which is equal to 179 1.922. The full model shown in Tab le 7 has the -2LL which is 
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equal to 1376.745, a model chi -square difference of 629 .21 1, which is signifi cant at the given 

level of significance. Thi s shows that the model with the included variables explains the survi val 

duration better compared to the null model. On the other hand thi s means that at least one of the 

variables included in our model has a significant contribution in explaining the surviva l 

longevity of schi zophrenic patients. To make an identification of this vari able and make further 

stati stical interpretation we need to estimate the model parameters. 

Table 8: Partial Likelihood Estimates for Fitted Proportional Hazards Models 

Variable in 95.0% CI for 

the model B SE Wald df Sig. Exp(B) Exp(B) 

Lower Upper 

durt -2. 162 .324 44.639 1 .000 .11 5 .061 .2 17 

mUli - 1.349 .2 15 39.3 1 4 I .000 .260 .170 .396 

Sub use 17.593 2 .000 

Sub use (1) -3.195 .765 17.432 1 .000 .041 .009 .184 

Sub use (2) -1.1 86 .384 9.527 1 .002 .305 .144 .649 

Marital 46.022 4 .000 

Marital(1) -7.414 1.150 41.563 1 .000 .001 .000 .006 

Marital(2) -5.325 .854 38.847 1 .000 .005 .001 .026 

Marital(3) -3.240 .640 25.652 1 .000 .039 .011 .137 

Marital(4) -1.583 .493 10.3 11 1 .001 .205 .078 .540 

Dur illness 51.586 3 .000 

Dur ill ness (I) -9.475 1.332 50.623 1 .000 .000 .000 .001 

Dur illness (2) -6.443 1.080 35 .589 1 .000 .002 .000 .013 

Dur ill ness (3) -2.294 .380 36.436 1 .000 .101 .048 .2 12 

Sub uset - 1.215 .326 13.925 I .000 .297 .157 .562 

The est imation results of Table 8 al so show the supporti ve argument of the results in Table 6 and 

7. III Table 8 one can conclude that the covariates duration of illness, marital status, substance 
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use and the interaction variab les duration of illness interacted with log of time (durt), marital 

status interacted with log of time(mart), and substance abuse interacted with log of time(sub 

uset) included to the model are all stati sti cally significant at 0.05 level of significance. Here the 

generated covariate with the interaction of the covariate and the log of ti me is significant. The 

significance of thi s covariate suppOlis that the proportional hazards assumption fail s to hold as 

indicated in Table 5. 

The significance of the interaction variables (duration of illness interacted with log of time, 

marital status interacted with log of time, and substance abuse interacted with log of time) 

necessitate the need to include the interaction variab le to the model. Moreover Table 8 shows 

that marital status, duration of il lness and substance use are time-dependent covariates. The 

coefficient of interaction covariate is negative for each of these covariates implying that all of 

these variables reduce the hazards ratio . When we come to the detail of each covariate, for 

exampl e for marital status interaction with log of time estimated value of the coefficient j3 is 

-1 .349. Exp( jJ)= exp(- 1.349) is 0.260 with a 95% confidence interval of 0.170 to 0.396, meaning 

that the hazards ratio decreased by a factor of 0.260 due to the interaction of marital status and 

log time effects. [n a similar way the hazards ratio decreased by a factor of 0.115 and 0.279, 

respectively, due to the interaction effect of duration of illness and log of time and substance use 

and log of time. 

Since the variable in Table 8 is time-dependent, we use a graph ical interpretation. The graph in 

the append ix shows a decreasing hazards rate with time. In the graph the patients with the lower 

curve indicate higher death rate than the upper curve. When we come to the specific covariate for 

example, for marital status the curves are in the increasing order for Divorced, Separated, 

Widowed, Married and Never Married respective ly indicating that keeping assuming the same 

level for all other covariate Divorced schizoplu'enic patient have the highest death rate while 

Never married sch izoplU'enic patient have the lowest. In similar way the graph for substance use 

and duration of illness are interpretable. 
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Another way to acconUllodate the time-dependent covari ate and to make a valid interpretation 

from the resulting estimate is to stratify the data set based on the value of the time-dependent 

covari ate. 

Table 9: Partia l Likelihood Estimates for F itted Proportional H azards Models 

(S 'f' tratl lca tlOlI b b su stance use ) 
95.0% CI for 

variable B SE Wald df Sig. Exp(B) Ex )(8 ) 
Lower Upper 

Durllliness 27.549 3 .000 
Durllliness(1 ) -.777 . 181 18.346 1 .000 .460 .322 
DurIlliness(2) -1. 150 .727 2.506 I .11 3 .3 17 .076 
DurIlliness(3) .084 .217 .149 1 .699 1.088 .7 11 
Marital 13 .055 4 .011 
Marital( 1) -.526 .406 1.683 I .195 .591 .267 
Marital(2) -.529 .4 13 1.644 I .200 .589 .262 
Marital(3) -.182 .456 .159 1 .690 .834 .341 
Marital( 4) .1 00 .4 11 .059 I .808 1.105 .494 

For categurica l covari ates in Table 9, onc must interpret the results with respect to the reference 

category. In our analysis we use the first category (married, none of the period) as the reference 

category. For example, for the marital status of psychiatric patients, the estimated covariate 

coefficient /J = -0.526 for the ri sk factor NEVER MARRIED implies that the hazards ratio is 

exp (/J) = 0.59 1 on the average. This shows that the estimated odds that NEVER MARRIED 

psychiatri c pati ents with severe mental illness die is 0.59 1 times greater than for MARRIED. 

Differentl y speaking the quantity exp (/J) = 0.591 indicates the instantaneous relati ve ri sk of an 

event (death in thi s case), at an y time, for an individual with the ri sk factor NEVER MARRIED 

compared with an individual with ri sk factor MARRIED, assuming that the two indi viduals do 

not differ from one another except in their marital status. 

The estimated covariate coefficient /J = -0.529 fo r the ri sk factor SE PARATED implies that the 

hazards ra ti o is exp (j3) = 0.589 on the average. This shows that the estimated odds that 

SEPARA TED schi zophrenic pati ent dies is 0.589 ti mes greater than for MARRIED. The 
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estimated covari ate coefficient /J -0.1 82 for the ri sk factor DIVORCED implies that the 

hazards ratio exp (/J) = 0. 834 on the average. This shows that the estimated odds that 

DIVORCED schizoplu·enic patient di es is 0.834 times greater than for MARRlED. Similarly, the 

estimated covariate coefficient /J = 0.100 for the ri sk factors WIDOWED implies that the 

hazards ratio exp (/J) =1.105 on the average. This shows that the estimated odds that 

WIDOWED schi zophrenic pati ent di es is 1.105 times that of MARRIED schizophrenic patients. 

The sign of the estimated covariate coefficients do have an implication on the hazard rate of 

schi zophrenic pati ents, for example for the covariate MARRIED with the ri sk factor NEVER 

MARRIED the value of the estimated coefficient /J = -0.526. The negative sign impli es that 

being NEVER MARRIED reduces the hazard rate of a schi zophrenic patients and the hazard 

ratio va lue consequently implies that holding the other covariate constant, an additional month of 

being NEVER MARRIED reduces the hazard rate of schi zophrenic patients by a factor of exp 

(/J) =0.59 1 an average as compared to the MARRIED individuals. Similarly for schizophrenic 

individuals at the same level of all other covariates, being SEPARATED and DIVORCED 

reduces the hazard rate of these schizophrenic patients by 0.589 and 0.834 on average 

respectively as compared to the MARRIED indi viduals. To the contrary of this keeping all other 

covariates at the same leve l, an additional month of being WIDOWED increases the hazard rate 

of schizophrenic patients by 1.105 on the average compared with the MARRIED schizoplu·enic 

patients. 

Another way to interpret this scaling factor is in temlS of percentage difference in ri sk. The 

general rule is the percentage difference in risk per unit difference in the predictor is given as 

I OO( exp (/J) - I), Allison (1995). Thus an estimate of exp (/J) or I OO( exp (/J) -I) are therefore 

multipliers of, or percentage of increase in the odds of an event. For example in the marital status 

of schi zoplu·eni c patients with NEVER MARRIED status having the estimated parameter -0.526 

and hazard ratio of 0.591 , can be interpreted as being NEVER MARRIED decreases the odds of 

death fo r schizopllren ic patients by 40.9% compared to the married schizophrenic patients 
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assuming that both pati ents are at the same level in all other factors. Tn a similar way we can 

make interpretations for other categories of the marital status. 

The durations in of months a schi zophrenic patient had been in the hospital due to psychiatri c 

problem do have a signifi cant impact on the hazard rate of schi zophrenic patients. The resu lt of 

the analysi s shows that when we compare the schi zophrenic patients who had never been in a 

hosp ital due to psychiatric prob lems assumi ng that the indi viduals are at the same leve l for all 

other covari ates, schi zophrenic pati ents about 2 months and about three or more months have 

respectively 0.460, and 0.317 times greater than patients who were never admitted into a hospital 

due to psychiatric problems. 

The sign on the estimated covariates coefficient is negative for the risk factor less than one 

month and for about two months. It indicates that additional months of being in hospital due to 

psychiatric problem for one month or less and for about two month, reduces the hazards of 

schizophren ic patients by ,54%, and 68.3% respectively. It takes some more months until the 

occurrence of an event by sch izophrenic patients due to these ri sk factors. And the positive sign 

for the covariate estimate of the ri sk factor three or more months indicate that an additional 

mo nth of being in hospital due to psychiatric problem for three or more months increases the 

hazard rate of sch izophren ic patients by 8.8%. It is again eq ui valent to saying that schizophrenic 

patients who had been in hospital due to psychiatric problems for three or more months have 

fewer months until the occurrence of an event (death) compared with the one who had not been 

in hospital due to psychiatric problem. 
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Table 10: Partial Likelihood Estimates for Fitted Proportional Hazards Models 
(Stratification by marital status) 

95.0% CI for 
Variable B SE Wald df Sig. Exp(B) Ex ' B) 

Lower Upper 
DurJlliness 30.483 3 .000 
DurIlliness( I) -.844 .180 21.898 I .000 .430 .302 
Durliliness(2) - 1.009 .726 1.929 I .165 .365 .088 
Durllliness(3) .035 .219 .026 I .87 1 1.036 .675 
Substause 28 .840 2 .000 
S ubstause( I ) -1.038 .203 26.248 I .000 .354 .238 
Substause(2) -.489 .248 3.880 I .049 .613 .377 

In Table 10 the strati fying vari able is marital status, with the reference category to be none of the 

period, no substance use respectively for duration of illness and substance use. The durations in 

of months a schi zophrenic patient had been in the hospital due to psychiatric problem do have a 

signi ficant impact on the hazard rate of schi zophren ic patients. The result of the analysis shows 

that when we compare the schi zophrenic patients who had never been in a hospital due to 

psychiatric problems ass uming that the individuals are at the same level for all other covariates, 

schizophrenic patients with about one month or less, about 2 months and about three or more 

months have respectively 0.430, 0.365, and 1.036 times greater than patients who were never 

admitted into a hospital due to psychiatric problems. 

The sign on the estimated covariates coefficient is negative for the risk factor less than one 

months and 2 months. It indicates that additional months of being in hospital due to psychiatric 

problem for one month or less and for about two month, reduces the hazards of schizophren ic 

patients by 57% and 63.5%, respectively. It takes some more months until the occurrence of an 

event by schi zoplu'enic patients due to these ri sk factors. And the positive sign for the covariate 

estimate of the risk factor three or more months indicate that an additional month of being in 

hospital due to psychi atric problem for three or more months increases the hazard rate of 

schi zophrenic patients by 3.6%. It is again equivalent to saying that sch izophrenic patients who 

had been in hospital due to psychiatric problems for tlu'ee or more months have fewer months 

until the OCCUITence of an event (death) compared with the one who had not been in hospital due 

to psychiatric problem. 
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The other impol1ant covariate that had been assumed to have a significant impact on the hazards 

of schi zophrenic patients is SUBSTANCE ABUSE. The study shows that compared with the 

schizophrenic patients with no substance abuse, the esti mated hazard rate of schizophrenic 

patient with a little and some substance abuse are respecti vely 0.354 and 0.6 13 ti mes greater on 

average. This is to say that keeping other co variates at the same level the risk factor due to little 

substance abuse and some substance use increases the hazards of schizophrenic patients by 64.3 

and 38.6 percent respectively compared with no substance abuse at all. 

The odds rat io for a litt le and some substance use are both less than one indicating that 

compared to no substance use schizophrenic patient (the reference category), taking a li tt le and 

some substance use reduces the survival longevity. Schizophrenic patients with no substance use 

took more months to experience an event. Based on the 95% confidence intervals of the hazard 

ratio, one can also interpret the results as using a li ttle substance red uces the hazard rate from 

76.3% to 47.3% and from 62.3% to 0.2% for users of some substance. 

Table 11: Partial Likelihood Estimates for Fitted Proportional Hazards Models 

(Strati fication by Duration of illness) 

95.0% CI for 
B SE Wald df Sig. Exp(B) Ex 'B) 

Lower Upper 
Marita l 15.235 4 .004 
Marital(1) -.627 .406 2.378 I .123 .534 .241 1.185 
Mari tal(2) -.705 .4 14 2.899 1 .089 .494 .220 1.112 
Mari ta l(3) -.183 .458 .159 1 .690 .833 .340 2.042 
Marital(4) -.0 15 .4 13 .001 I .971 .985 .439 2.2 12 
Substause 30.746 2 .000 
Substause(l) -1 .069 .201 28.285 I .000 .343 .232 .509 
Substause(2) -.525 .248 4.495 1 .034 .592 .364 .961 

Table II shows the partia l likelihood estimate for the parameters of the prop0l1ionai hazards 

model. In Table I I the stratification is made with respect to the time-dependent covariates 

duration of illness. The interpretati on for the resulting estimate can be made in sim ilar way as we 

made in Table 9 and 10. 
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4.6 Test for the functional form of the model 

Test for linearity in the relationship between the log of the hazards function and the covariates 

are one of the most common tests in the functional form for the Cox proportional hazards model. 

In most real situation an incorrectly spec ified functional fonn (non log-linearity) of the model 

covariate is a potential problem in the Cox regression model, especiall y for continuous variables. 

LeB lanc and Crowley (1999) demonstrate that the average model error for a Cox model with 

incorrect covariate functiona l form is three times hi gher than a model that accounts for the non­

linearity. Normally, it is assumed that covariates enter into the Cox partial log-likelihood in a log 

linear fashion, but continuous covariates can affect the hazard through more complicated 

nonlinear functional forms. Thus log- linearity in the functional form of the covariate is more 

likely to occur. 

Failure to address the correct functional fonn of covaliates III the model has senous 

consequences. If the hypothesi zed functional form is not same as the functional form we are 

using, the results obtained can change the interpretation of the effect and can radically alter the 

conclusions made fi'om the model estimate. In that fitting the incorrect functional foml is a form 

of misspecification and leads to some statistical errors: biased and decrease in the power of 

statistical significance. In general, the effects of incolTect functional form are similar to that of 

the failure of the proportionality of the proportional hazards model. Thus in order that the 

interpretation made from the model output is valid , the fit of the data with the model functional 

form has to be tested. 

As it was described in Chapter Three the martingale residuals may be plotted against co variates 

to detect for the correctness of the functional form. The SPSS option of Cox-regression model 

allows us a model diagnostic with hazards function, pal1ial residual and DfBeta(s). On SPSS the 

martinga le residual s have to be recomputed as the difference of status variab le and the 

cumulative hazards function. Then we plot the martingale residual aga inst each covariates. 
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functional form for marital status funct ional fonm for substance use 
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Fig 4: Figures for the assessment of functional form of the covariate in the model. 
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The panels of disp lays in Figure 4 show the plot of the martingale residual versus covariates. For 

each of the covariates, that is, marital status, substance use and the duration of illness, the plots 

reveal no evidence of any nonlinearity in the effect. The panels do not show a linear trend. 1n fact 

this is just for the sake of completeness since the problem of functional form is suspected about 

continuous covariates but not about categorical covariates like the ones we had considered. 

Irrespective of types of covari ates (categorical or conti nuous) the panels show that the log 

li nearity assumption of the covariate in the proportional hazards model is correct. 

Chapter Five 

Conclusions and Recommendations 

5.1 Conclusions 

The paper analyzes the effect of marital status, gender, substance use, duration of illness, 

physical illness, Year of education, age at the onset of illness and the current age of 

schizophrenic patient on their numbers of months of survival. The analysis was done based on a 

proportional hazards model. 

The study suggests that marita l status, duration of illness and substance use have stati sticall y 

significant effects on the survival longevity of schizophrenic patients. On the other hand, 

physical illnesses, gender, age-at-onset of the illness and the current age of schi zophrenic patient 

have no impact on the survival longevity of schizophrenic patients. 

The study also assesses if the proportional hazards assumption for those stati stica ll y signifi cant 

covari ates is met. The covariates show the vio lat ion of the assumption both co llecti vely and 
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indiv idual ly. Thus we conclude that these covari ates are time-dependent covariates whose effect 

will change from time to time over the stud y period. 

In the assessment of the proportionality of the proportional hazards model assumption, the SAS 

program was used to check for the overall signifi cance of the assumption and SPSS for 

individual tests of the assumption. The graphical test supported by stati sti cal test was applied to 

check the validity of assumption. Up on rejection of the assumption an attempt was made to see 

. the interaction effect between ti me and the time-dependent covariates. We finall y use thi s model 

in analyz ing the impact of the covariates on the surviva l longevity of schi zo phrenic patients. 

The other important assumption about the proportional hazards model is the log linear 

assumption in the covariates. Even though thi s assumption is more likely to hold for continuous 

covari ates, an attempt was made to assess the stati sti cal significance of covari ates in the model 

so as to confirm that the conclusion made is valid. 

With regards to their marital status the married schizophrenic pati ents do have a better survival 

longevity than the never-marri ed, separated, and divorced. For duration of illness due to 

psychiatri c problems, schi zophrenic pati ents who were never in a hospital due to psychiatri c 

problem have a better survival longevity than those who have been admitted to a hospital for a 

month or less , fo r two months, and for three or more months. In the case of substance use, the 

study points out that compared to schi zophrenic patients who never used a substance the 

probability of death of a schi zophrenic patient with a little and some substance use is higher. 

5.2 Recommendations 

Based on the result of the study we forward some recommendation . The study shows that 

substance use has a stati sti call y signifi cant impact on the survival longevity o f schi zoplu·enic 

patients. We recommend that in order to reduce or stop substance use by schizophrenic patients 

the intervention of cli nicians, governmental and non govenullenta l bodies is necessary. 
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Alternati ves to substance use for coping with stress ful situations can be suggested. The reasons 

for substance misuse incl uding relationship to psychiatric symptoms, antipsychotic treatment and 

feelings of social isolation must be explored, and then appropriate remedies can be given to 

patients by adopting concrete problem-solving approach. It is advisab le to set tasks that are 

simple and readily ach ievable and encourage participating in activities with non-substance using 

peer group. The other important survival time determining factors are marital status and duration 

of illness. The study shows that being never-married reduce the hazards rates than in the case of 

separated, divorced and widowed. We strongly recommend that some orientation that will 

discourage separation or divorce for schizophrenic patients. As the number of months in hospital 

due to psychiatric problem increases the hazards rate increases as well. The physicians can 

advice the psychiatric patient to stay in the conuTIunity. 
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Appendix 

Case Processing Summary 

N Percent 

Cases Event(a) 190 58.3% 
available in Censored 133 40.8% 
analysis Total 323 99. 1% 
Cases dropped Cases with missing 

3 .9% 
values 
Cases w ith negati ve 

0 .0% 
time 
Censored cases befo re 
the earliest event in a 0 .0% 
stratu m 
Total 

3 .9% 

Total 326 100.0% 
a Dependent Variable: survival time 

Categorical Variable Codings (b, c, d, e, f) 

F requency ( I ) (2) (3) (4) 

phys illnes(a) O=not ta ll 296 1 0 0 
1 =a li ttle 7 0 1 0 
2=some 19 0 0 I 
3=a lot 1 0 0 0 

Durllliness(a) 0= none of the 
185 1 0 0 

Period 
1= 1 month 5 0 I 0 
2=2month 52 0 0 I 
3=3month 81 0 0 0 

Marit al(a) I=MARRIED 122 I 0 0 0 
2=NMARRIED 80 0 1 0 0 
3=S EPARATE 

32 0 0 I 0 
D 
4=DIVORCED 79 0 0 0 1 
5= WIDOWED 10 0 0 0 0 

Gender(a) j =M ALE 2 10 1 
2=FEMALE 113 0 

Substause(a) O= l1ot at a ll 22 1 I 0 
I =a litt le 50 0 1 
2=some 52 0 0 
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Survival Table 

Basel ine At mean of covariates 

Cum Cum 

Time Hazard Survival SE Hazard 

0 .000 .977 .009 .023 

1 .000 .966 .011 .034 

2 .000 .953 .015 .048 

3 .000 .941 .017 .061 

4 .000 .931 .020 .071 

5 .000 .921 .022 .082 

6 .000 .916 .023 .088 

7 .000 .894 .028 .11 2 

8 .000 .875 .032 .133 

9 .000 .866 .034 .144 

10 .000 .849 .037 .163 

11 .000 .836 .040 .179 

12 .000 .819 .043 .200 

13 .000 .781 .050 .248 

14 .000 .769 .052 .263 

15 .000 .740 .057 .301 

16 .000 .732 .058 .312 

17 .000 .710 .062 .343 

18 .001 .701 .063 .356 

19 .001 .683 .066 .382 

20 .001 .673 .067 .396 

21 .001 .664 .068 .410 

22 .001 .639 .072 .448 

23 .001 .583 .078 .540 

24 .001 .572 .079 .558 

25 .001 .552 .081 .595 

26 .001 .541 .082 .615 
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27 .001 .515 .084 .664 

28 .001 .504 .085 .685 

29 .001 .489 .086 .716 

30 .001 .478 .087 .738 

31 .001 .473 .087 .748 

32 .001 .463 .088 .771 

33 .001 .457 .088 .782 

34 .001 .441 .089 .819 

35 .001 .424 .089 .858 

36 .001 .418 .089 .872 

37 .001 .378 .090 .973 

38 .001 .367 .090 1.004 

39 .002 .343 .090 1.071 

42 .002 .322 .089 1.134 

44 .002 .315 .089 1.156 

45 .002 .290 .088 1.238 

47 .002 .282 .088 1.267 

48 .002 .273 .087 1.300 

49 .002 .254 .086 1.370 

50 .002 .245 .085 1.406 

51 .002 .236 .084 1.446 

52 .002 .226 .084 1.487 

54 .002 .204 .081 1.591 

57 .003 .171 .077 1.767 

60 .004 .063 .043 2.767 
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Covariate Means 

Variable name Mean 

Level of 

education 15.012 

in yea rs , 
age1 23.632 

physillnes(1 ) .916 

physillnes(2) .022 

physi llnes(3) .059 

Durllliness( 1 ) .573 

Durllliness(2) .015 

Durllliness(3) .161 

Marital(1 ) .378 

Marital(2) .248 

Marital(3) .099 

Marital(4) .245 

Gender .650 

age2 30.604 

Substause(1 ) .684 

Substause(2) .155 

77 



Survival Function at mean of covariates 
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SAS code for testing prop0l1ional hazards assumption 

data schizo; 

Set work schizo; 

Proc phreg data =schizOi 

40 

model time*status (1) =dur mar subuse durt mart subuseti 

durt=dur*LOG (time); 

mart=mar*LOG (time ) i 

subuset=subuse*LOG ( time) i 

proportionality_tet : test durt, mart, subuset; 

run; 

50 60 
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Survival curve for each of the statistically significant covariate 
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