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The DELPHI Project

• 10 practice sites

• 25 family physicians

• Inception in October 
2005

• Till date:
– 33,544 patients

– 305,824 encounters
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Results
• Data cleaning:

– removing (1) duplicates; (2) specialties with <100 
referrals; (3) missing or incorrectly entered dates.

• Final sample: 
– 10,335 patients

• Mean age: 54 years

– 16,115 referrals
• Mean # referrals per patient = 1.6 

• Mean # referrals per practice = 1,560

– Mean wait = 74 days (median = 47 days)



Waiting Time by Gender
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Waiting Time by Age Groups
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Waiting Time by Practice
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Assessing equity

• Linked to Census data using Forward Sortation 
Area (FSA)

• Test if FSA level income is correlated to waiting 
time
– Multilevel regression ‐ 3 levels 

• Practice, patient, referral

– Age & sex as (crude) risk adjusters

– Control for specialty referred to



Results of multilevel model
. xi : x tmi xe d l po swa it 1 f sam ed fin c pta ge  i. pts ex  i. sp ec  | | p rac id : | | pti d: , v ar 
i. pt sex            _I pt sex _1- 2         (n atu ral ly  co de d; _I pts ex_ 1 omi tt ed)  
i. sp ec            _I sp ec_ 2-1 87         (n atu ral ly  co de d; _I spe c_2  o mit te d) 
 
 
Mi xe d-e ffe ct s R EM L r eg res sio n                   Num be r o f obs       =     1 56 02 
 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- - 
                |    No . o f       Ob ser va tio ns pe r G ro up 
 G ro up Var ia ble  |    Gr oup s    Min im um    Av era ge     M axi mu m 
-- -- --- --- -- --- -+ --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- - 
         p ra cid  |        1 0        4 52     1 560 .2        3 09 5 
           p tid  |      999 7          1        1 .6          1 1 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- - 
 
                                                Wal d chi 2( 21)       =    90 3. 10 
Lo g res tri ct ed- li kel ih ood  = -2 519 7. 945           Pro b > c hi 2        =    0. 00 00 
 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
   l pos wai t1  |      Co ef.    St d. Er r.      z    P>| z|      [95 % C on f. In ter va l] 
-- -- --- --- -- -+- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
  fs ame dfi nc  |  - 4.3 2e -07    1. 13e -0 6    -0. 38   0.7 03     - 2.6 5e- 06     1 .79 e- 06 
       pta ge  |   -.0 01 004    .0 005 46 9    -1. 84   0.0 66      -.0 020 76      .00 00 68 
   _ Ipt sex _2  |  - .03 78 486    .0 217 43 5    -1. 74   0.0 82     - .08 046 51     . 004 76 79 
       _co ns  |   3.8 99 958    .1 230 38 2    31. 70   0.0 00      3.6 588 08     4 .14 11 09 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
  Ra ndo m-e ff ect s Par am ete rs  |    Es tim at e   St d.  Er r.      [95 % C on f. In ter va l] 
-- -- --- --- -- --- -- --- -- --- --- -+ --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
pr ac id:  Id en tit y             |  
                  va r( _co ns)  |    .0 234 83 7   .0 11 539 7      .00 896 39     . 061 52 31 
-- -- --- --- -- --- -- --- -- --- --- -+ --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
pt id : I den ti ty               |  
                  va r( _co ns)  |    .1 189 67 7   .0 16 174 8      .09 113 81     . 155 29 51 
-- -- --- --- -- --- -- --- -- --- --- -+ --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
               va r(R es idu al)  |    1. 354 22 4   .0 21 291 3       1. 313 13     1 .39 66 04 
-- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- --- --- -- --- -- --- -- -- 
LR  t est  vs . lin ea r r eg res sio n:        c hi 2(2 ) =    28 5. 48   Pro b >  c hi2  =  0. 00 00 
 



Conclusions

• Mean wait in sample = 74 days (median = 47)

• Variations by practice, specialty

• Waits appear equitable 

• Future directions:
– Better risk adjusters

– Data quality challenge

– Has wait time changed over time?

– Link to administrative data for complete wait 



Thank you!
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Data Quality by Practice
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