
 

Post-Hoc Testing/Sensitivity Analysis (Online Supplement): 
Due to the significant loss of follow-up, we conducted a sensitivity analysis to examine if there 

was evidence of non-random missingness. To adjust for confounders, program year and work 

location was included in model as a priori. In addition, any student or course variable that was 

significantly different (p<0.1) between those completing 6-month follow-up and who did not, or 

had significantly different course assessment scores was included in the linear mixed model. 

 

Variables considered potential confounders included in the sensitivity analysis included: year of 

initial training, degree of comfort with treatment of severe dehydration, ever previously trained 

in pediatric resuscitation, , ever previously trained in trauma resuscitation, ever previously 

trained in cardiopulmonary resuscitation, instructor mix, professional status, location of work, 

and perceived frequency of resuscitation > 1 month.  

 

Overall, a strong and significant effect was seen with knowledge acquisition (b= +26.76, ±1.71, 

p <0.0001) (online supplement table B, Model 4), and there was  significant loss of knowledge 

over time (b= -3.47 ±0.74 /month, p<.0001). 

o Completing 6-month follow-up was not associated with baseline knowledge level 

(b=-2.81±3.29, p=0.3932), nor   knowledge acquisition (b= +1.26 ±3.69, p= 

0.7329),  but a significant effect on knowledge retention (b= +3.03 ±0.88/month, 

p=0.0007). 

• Dehydration sub scores had strong and significant effect was seen with knowledge 

acquisition (b= +14.68 ±1.10, p <0.0001), and strong and significant loss of knowledge 

over time (b= -1.56±0.45/month, p= 0.0006). 



 

o Completing 6-month follow-up was not associated with baseline dehydration 

knowledge level (b=-1.69±2.10, p=0.4205), knowledge acquisition (b= 

+0.45±2.40, p=0.8529), nor knowledge retention (b= +0.84±0.54/month, p=0.118). 

• Pneumonia sub scores had strong and significant effect was seen with knowledge 

acquisition (b= +12.07 ±1.27, p <0.0001), and significant loss of knowledge over time (b= 

-1.95 ±0.50/month, p<0.0001) 

o In the pneumonia sub score, completing 6-month follow-up was not associated 

with baseline knowledge level (b=-1.23±2.58), p=0.6345), nor knowledge 

acquisition (b= +0.81 ±2.76, p = 0.7683), but significant gain on retention (b= 

+2.24 ±0.6/month, p= 0.0003). 



 

 
Table A: Provider Characteristics Overall Follow Up 

at 6 months 
Lost to 
Follow up  

p value 

N 211 44 167 
Professional Status*   [n (%)] [n (%)]   
   Nurse 187 (90.8) 36 (19.3) 151 (80.7) 0.2038 
   Physician 19 (9.2) 6 (31.6) 13 (68.4) 

 

Location of work*** 
    

   Clinic or Health post 127 (61.1) 27 (21.3) 100 (78.7) 0.8260  
   Hospital 52 (25.0) 12 (23.1) 40 (76.9) 

 

   Other 29 (13.9) 5 (17.2) 24 (82.8) 
 

Mobile phone**         
   Smart 111 (53.1) 25 (22.5) 86 (77.5) 0.5791 
   Text and Voice only or no cell         
phone 

98 (46.9) 19 (19.4) 79 (80.6) 
 

English spoken most commonly         
   Yes 51 (24.2) 13 (25.5) 38 (74.5) 0.3492 
   No 160 (75.8) 31 (19.4) 129 (80.6) 

 

Perceived frequency of resuscitation > 1 month****  
    Yes 138 (66.7) 27 (19.6) 111 (80.4) 0.4004 
    No 69 (33.3) 17 (24.6) 52 (75.4) 

 

I am comfortable with the initial steps of stabilizing a pediatric patient with Severe Pneumonia 
    Agree 147 (69.7) 33 (22.4) 114 (77.6) 0.3872 
    Disagree/Neutral 64 (30.3) 11 (17.2) 53 (82.8) 

 

I am comfortable with the initial steps of stabilizing a pediatric patient with Severe 
Dehydration. 
    Agree 168 (79.6) 39 (23.2) 129 (76.8) 0.0952 
    Disagree/Neutral 43 (20.4) 5 (11.6) 38 (88.4)   
Resuscitation Success (perceived)**** 
   0-25% 84 (40.8) 15 (17.8) 69 (82.1) 0.4269 
   26-50% 32 (15.5) 5 (15.6) 27 (84.4) 

 

   51-75% 37 (18.0) 8 (21.6) 29 (78.4) 
 

   76-100% 53 (25.7) 15 (28.3) 38 (71.7) 
 

Previous Resuscitation Training 
   Pediatric **** 23 (11.1) 8 (34.8) 15 (65.2) 0.0877 
   Neonatal * 21 (10.2) 4 (19.0) 17 (81.0) 1 
   Trauma * 21 (10.2) 1 (4.8) 20 (95.2) 0.0846 
   CPR *** 73 (35.1) 21 (28.8) 52 (71.2) 0.0158 
Year of the program***         
   2014 162 (77.9) 39 (24.1) 123 (75.9) 0.023 
   2015 or 2016 46 (22.1) 4 (8.7) 42 (91.3)   
Instructor Type*** 

    



 

   IFO 52 (25.0) 33 (63.5) 19 (36.5) <.0001 
   LT70LF 96 (46.2) 4 (4.2) 92 (95.8)   
   GT70LF  39 (18.7) 5 (12.8) 34 (87.2)   
   LFO 21 (10.10) 1 (4.7) 20 (95.2)   
*5 participants did not report profession, previous neonatal or trauma resuscitation training.  
** 2 did not report cellphone access 
***3 did not report previous CPR training, location of work,  year of training or instructor type 
****4 did not report perceived frequency of resuscitation, resuscitation success (perceived), or 
previous pediatric resuscitation training.  
Previous Pediatric Resuscitation = Pediatric Advanced Life Support, Emergency Triage 
Assessment and Treatment 
Previous Neonatal Resuscitation = Neonatal Resuscitation Training, Helping Babies Breathe.  
Previous CPR: Cardiopulmonary Resuscitation 
Other includes hospital based (administrative/’other’) 

 



 

Figure A 

 
Plots were based on estimates of participants who received training in 2014, comfortable with a 
child severe dehydration, no previous pediatric resuscitation training, no previous trauma 
training, no previous CPR training, course taught by less than 70% local instructors, nurses, work 
in clinic or health posts, and perception of frequency of resuscitation >1 month. 



 

Figure B 

 
Plots were based on estimates of participants who received training in 2014, comfortable with a 
child severe dehydration, no previous pediatric resuscitation training, no previous trauma 
training, no previous CPR training, course taught by less than 70% local instructors, nurses, work 
in clinic or health posts, and perception of frequency of resuscitation >1 month. 



 

Figure C 

  
 
Plots were based on estimates of participants who received training in 2014, comfortable with a 
child severe dehydration, no previous pediatric resuscitation training, no previous trauma 
training, no previous CPR training, course taught by less than 70% local instructors, nurses, work 
in clinic or health posts, and perception of frequency of resuscitation >1 month. 



 

Table B Models for total score acquisition and retention by whether or not having 6-month 
assessment 

  Model 1 (N = 679) Model 2 (N = 679) Model 3 (N = 679) Model 4 (N =635) 
  γ (SE) p γ (SE) p γ (SE) p γ (SE) p 
Fixed Effects Unconditional Model Unconditional Growth 6th-month follow-up added  Confounder-Adjusted 

Initial Knowledge Status           
Intercept 60.20 (0.90) <.0001 43.04 (1.32) <.0001 43.00 (1.49) <.0001 41.84 (3.95) <.0001 

Had 6-month assessment (yes vs. no)     0.27 (3.22) 0.9331 -2.81 (3.29) 0.3932 
Location of work (Clinic or Health post vs. 

Hospital) 
      -1.96 (2.04) 0.3382 

Location of work (Other vs. Hospital)             -8.24 (2.78) 0.0034 
Profession status (Physician vs. Nurse)             19.00 (2.74) <.0001 

Perceived frequency of resuscitation >1 
month (Yes vs. No) 

      0.36 (1.71) 0.8339 

Year of program (2014 vs. 2015/ 2016)       -4.18 (2.68) 0.1209 
Comfortable with treatment for severe 

dehydration (Agree vs. Disagree/Neutral) 
      3.42 (1.95) 0.0807 

PALS/ETAT training ever (Yes vs. No)       -2.31 (2.82) 0.4137 
Trauma training ever (Yes vs. No)       5.30 (2.76) 0.0555 

CPR training ever (Yes vs. No)       2.48 (1.92) 0.1979 
Instructor type (GT70LF vs. LT70LF)       2.06 (2.23) 0.3581 

Instructor type (IFO vs. LT70LF)       4.49 (2.32) 0.054 
Instructor type (LFO vs. LT70LF)       3.63 (3.73) 0.3322 

Rate of Change (slope for timepiece one)          
Knowledge acquisition     26.12 (1.46) <.0001 27.05 (3.22) <.0001 26.76 (1.71) <.0001 

Had 6-month assessment (yes vs. no)     0.67 (3.49) 0.8472 1.26 (3.69) 0.7329 
Rate of Change (slope for timepiece 

two) 
         

Knowledge retention per month     -0.98 (0.37) 0.0091 -3.87 (0.73) <.0001 -3.47 (0.74) <.0001 
Had 6-month assessment (yes vs. no)         3.57 (0.86) <.0001 3.03 (0.88) 0.0007 

Variance Components                 
Level 1 σ2 (SE) p σ2 (SE) p σ2 (SE) p σ2 (SE) p 

Within-person 399.07 
(25.19) <.0001 194.00 (16.03) <.0001 187.54 (15.60) <.0001 182.82 (15.69) <.0001 

Level 2 τ (SE) p τ (SE) p τ (SE) p τ (SE) p 
Intercept 41.59 (16.39) 0.0056 162.06 (38.74) <.0001 170.06 (38.76) <.0001 83.34 (32.81) 0.0055 

Slope for knowledge acquisition     103.11 (43.88) 0.0094 108.67 (43.48) 0.0062 114.16 (44.51) 0.0052 
Goodness-of-Fit Satistics          

-2 Log Likelihood 6051.2  5752.4  5720  5222.2   
Akaike's Information Criterion 6055.2   5760.4   5728   5230.2   

Intercept for Model 1 is the grand mean in knowledge status across all time points; Intercept in Model 3 is the baseline knowledge for the group 
with NO 6-month assessment. The intercept in Model 4 represents the baseline knowledge for the person who had no 6-month assessment, had 
SCL initial training in 2015/2016, was nurses, discomfort with treatment of severe dehydration, worked in hospital,  perception of frequency of 
resuscitation <=1 month, had no previous pediatric resuscitation training, no previous trauma training, no previous CPR training, and course 
taught by less than 70% local instructors. 

 
 
 
 
 
 
 
 
 
 



 

Table C Models for dehydration subscore acquisition and retention by whether or not having 6-
month assessment 

  Model 1 (N = 679) Model 2 (N = 679) Model 3 (N = 679) Model 4 (N =635) 
  γ (SE) p γ (SE) p γ (SE) p γ (SE) p 

Fixed Effects Unconditional Model Unconditional Growth 6th-month follow-up 
added  Confounder-Adjusted 

Initial Knowledge Status           
Intercept 26.37 (0.50) <.0001 16.84 (0.77) <.0001 16.75 (0.87) <.0001 13.36 (2.37) <.0001 

Had 6-month assessment     0.43 (1.87) 0.8189 -1.69 (2.10) 0.4205 
Location of work (Clinic or Health post vs. 

Hospital) 
      -1.24 (1.21) 0.3075 

Location of work (Other vs. Hospital)       -1.23 (1.65) 0.4562 
Profession status (Physician vs. Nurse)             5.98 (1.63) 0.0003 

Perceived frequency of resuscitation >1 
month (Yes vs. No) 

      0.73 (1.02) 0.4726 

Year of program (2014 vs. 2015 or 2016)       0.52 (1.60) 0.7453 
Comfortable with treatment of severe 

dehydration (Agree vs. Disagree/Neutral) 
      1.78 (1.16) 0.1251 

PALS/ETAT training ever (Yes vs. No)       -0.93 (1.66) 0.5765 
Trauma training ever (Yes vs. No)       1.12 (1.64) 0.496 

CPR training ever (Yes vs. No)       2.34 (1.14) 0.0413 
Instructor type (GT70LF vs. LT70LF)       0.24 (1.34) 0.8579 

Instructor type (IFO vs. LT70LF)       3.56 (1.37) 0.0098 
Instructor type (LFO vs. LT70LF)       3.27 (2.24) 0.1462 

Rate of Change (slope for timepiece one)          
Knowledge acquisition     14.64 (0.92) <.0001 14.78 (1.06) <.0001 14.68 (1.10) <.0001 

Had 6-month assessment     0.93 (2.23) 0.6763 0.45 (2.40) 0.8519 
Rate of Change (slope for timepiece two)          

Knowledge retention per month     -0.76 (0.22) 0.0008 -1.68 (0.44) 0.0002 -1.56 (0.45) 0.0006 
Had 6-month assessment     1.05 (0.52) 0.0448 0.84 (0.54) 0.118 

Variance Components                 
Level 1 σ2 (SE) p σ2 (SE) p σ2 (SE) p σ2 (SE) p 

Within-person 137.48 (8.56) <.0001 69.71 (5.77) <.0001 69.34 (5.77) <.0001 67.02 (5.79) <.0001 
Level 2 τ (SE) p τ (SE) p τ (SE) p τ (SE) p 

Intercept 9.55 (4.98) 0.0275 50.30 (13.21) <.0001 51.24 (13.28) <.0001 44.73 (13.22) 0.0004 
Slope for knowledge acquisition     54.41 (17.51) 0.0009 55.99 (17.64) 0.0007 64.92 (18.70) 0.0003 

Goodness-of-Fit Statistics          
-2 Log Likelihood 5310.7  5048.1  5033.8  4624.3   

Akaike's Information Criterion 5314.7   5056.1   5041.8   4632.3   
Intercept for Model 1 is the grand mean in knowledge status across all time points; Intercept in Model 3 is the baseline knowledge for the 
group with NO 6-month assessment. The intercept in Model 4 represents the baseline knowledge for the person who had no 6-month 
assessment, had SCL initial training in 2015/2016, was nurses, discomfort with treatment of severe dehydration, worked in hospital,  
perception of frequency of resuscitation <=1 month, had no previous pediatric resuscitation training, no previous trauma training, no previous 
CPR training, and course taught by less than 70% local instructors. 

 
 
 
 
 
 
 
 
 
 
 



 

 
Table D Models for pneumonia subscore acquisition and retention by whether or not having 6-
month assessment 

  Model 1 (N = 679) Model 2 (N = 679) Model 3 (N = 679) Model 4 (N =635) 
  γ (SE) p γ (SE) p γ (SE) p γ (SE) p 

Fixed Effects Unconditional Model Unconditional Growth 6th-month follow-up 
added  Confounder-Adjusted 

Initial Knowledge Status           
Intercept 33.84 (0.60) <.0001 26.22 (1.00) <.0001 26.27 (1.13) <.0001 27.85 (2.89) <.0001 

Had 6-month assessment     -0.18 (2.44) 0.9416 -1.23 (2.58) 0.6345 
Location of work (Clinic or Health post 

vs. Hospital) 
      -0.32 (1.48) 0.831 

Location of work (Other vs. Hospital)             -6.87 (2.01) 0.0007 
Profession status (Physician vs. Nurse)             11.71 (1.98) <.0001 

Perceived frequency of resuscitation >1 
month (Yes vs. No) 

      -0.18 (1.24) 0.8874 

Year of program (2014 vs. 2015 or 2016)       -4.33 (1.94) 0.0268 
Comfortable with treatment of severe 

dehydration (Agree vs. Disagree/Neutral) 
      1.62 (1.41) 0.2502 

PALS/ETAT training ever (Yes vs. No)       -1.31 (2.03) 0.5183 
Trauma training ever (Yes vs. No)       3.78 (1.99) 0.0586 

CPR training ever (Yes vs. No)       0.30 (1.39) 0.8272 
Instructor type (GT70LF vs. LT70LF)       1.82 (1.63) 0.2661 

Instructor type (IFO vs. LT70LF)       1.10 (1.67) 0.5108 
Instructor type (LFO vs. LT70LF)       0.61 (2.72) 0.823 

Rate of Change (slope for timepiece 
one) 

         

Knowledge acquisition     11.43 (1.09) <.0001 12.24 (1.25) <.0001 12.07 (1.27) <.0001 
Had 6-month assessment     -0.24 (2.62) 0.9282 0.81 (2.76) 0.7683 

Rate of Change (slope for timepiece 
two) 

         

Knowledge retention per month     -0.23 (0.25) 0.3628 -2.24 (0.49) <.0001 -1.95 (0.50) <.0001 
Had 6-month assessment     2.57 (0.58) <.0001 2.24 (0.60) 0.0003 

Variance Components                 
Level 1 σ2 (SE) p σ2 (SE) p σ2 (SE) p σ2 (SE) p 

Within-person 151.45 (9.83) <.0001 88.40 (7.45) <.0001 85.15 (7.22) <.0001 84.62 (7.36) <.0001 
Level 2 τ (SE) p τ (SE) p τ (SE) p τ (SE) p 

Intercept  25.91 (7.80) 0.0004 115.75 (21.54) <.0001 119.92 (21.59) <.0001 84.93 (19.55) <.0001 
Slope for knowledge acquisition     93.09 (24.26) <.0001 94.42 (23.92) <.0001 93.07 (24.38) <.0001 

Goodness-of-Fit Statistics          
-2 Log Likelihood 5424.9  5270  5239.9  4806.4   

Akaike's Information Criterion 5428.9   5278   5247.9   4814.4   
Intercept for Model 1 is the grand mean in knowledge status across all time points; Intercept in Model 3 is the baseline knowledge for the 
group with NO 6-month assessment. The intercept in Model 4 represents the baseline knowledge for the person who had no 6-month 
assessment, had SCL initial training in 2015/2016, was nurses, discomfort with treatment of severe dehydration, worked in hospital,  
perception of frequency of resuscitation <=1 month, had no previous pediatric resuscitation training, no previous trauma training, no previous 
CPR training, and course taught by less than 70% local instructors. 

 


