Additional file 4: Scoring algorithm of newborn care practices measurement.

Newborn practices measurement and scoring algorithm 
The composite score for newborn care practice was determined by four key components, namely: Early initiation of breastfeeding within 1 hour after birth, Exclusive breast feeding, thermal care and safe cord care. Before presenting scoring algorithm of the overall composite variable, we show the scoring rule for each component as follows:
1. Early initiation of breastfeeding within 1 hour after birth: This was measured using 1 question “At what duration after birth you started breastfeeding to (Child Name)?”.  We created new variable “Early initiation of breastfeeding” and the response was recoded and score “1” was given if a mother responded immediately or less than 1 hour and “0”is she respond other options.
2. Exclusive breast feeding: This was measured using 1 question “In addition to breast milk, what additional diet you fed your baby during first 28 days?  Then, we created new variable “exclusive breast feeding” and, the option was recoded to “1” if the mother responds “only breast milk” and ”0” if she responds others. 
3. Thermal care: This component was composite measure of three questions: - Drying and covering the baby at birth, having skin-to-skin contact with the baby and delaying bathing for 24 hours. Each of these questions had equal weight, contributing either 0 or 1 in the total score of this component. The composite score ranges from 0 to 3 and a score 0 indicates the mother did not practice any of thermal care component and score of 3 indicates she practiced all of them. The composite variable recoded and a mother got a score of 1 for thermal care if she responded “yes” to all the practice and she got 0 score if she responded “no” to any of these thermal care practices. This composite measure has also shown good internal consistency with KR-20 of 0.75 and 0.72 at baseline and endline assessment respectively. 
4. Safe cord care: This also a composite measure of five items related to these practices with a focus on both safe and harmful behaviors. Then the final composite score, was dichotomized. The scoring process involved recoding and then creating composite scores. 
a) Recoding the harmful practices: The three harmful practices (put butter on the cord, put cow dung on the cord and put ash on the cord) were recoded. Any of the three variables have a “yes” response (coded as 1), it was recoded as 0 and if the variables have a “No” response (coded as 0), it was recoded as 1. Then, composite variable “Keep it dry and not applying anything” was created and the composite score ranges from minimum of 0 to maximum of 3. The score was dichotomized as 1 if a mother achieved score of 3 or 0 if a mother achieved 0, 1 & 2.
b) Composite of safe cord care: The final composite score was obtained by combining safe cord practices. This score was the sum of “keep it dry and not applying anything”, “wash hands with soap before touching the cord”, and “put chlorhexidine on the cord”. The sum score was set to zero if the keep it dry and not applying anything value is 0 and this was done to reflect as harmful action can negatively affect the benefit of safe one. Hence final score had a range of 0 to 3 and it was dichotomized, where a score 1, 2, 3 were recoded to 1 to indicate a mother is practicing safe cord care and a score 0 was recoded to 0 to indicate a mother is not practicing safe cord care.  This composite measure had shown good internal consistency with KR-20 of 0.81 and 0.76 at baseline and endline assessment respectively. 
Overall scoring algorithm 
The overall composite score is the sum of the score from the four components described above. Accordingly:
· Weights: Each of the four components is equally weighted, contributing either 1 or 0 points to the total score. Equal weight to each of the four components was assigned from public health and clinical outcome perspective, where each of the practice is equally critical to overall newborn survival. Additionally, there is no universal evidence that allows researchers to assign precise unequal weights for the practices, using equal weight is the most conservative approach.  Moreover, we used binary threshold because we consider the practices are essential and minimum standards of care. Besides, dichotomous scoring is the most straightforward and objective method for interview-based data collection on health behaviors and it minimizes subjective judgment of the data collector
· Range: The composite score ranged from a minimum of 0 to a maximum of 4. A score of 0 indicates the mother did not practice any of the four key components, while score 4 indicates she practiced all of them. 
· Cut points: based on the final score, a mother is considered as “practicing newborn care” if she practiced all four components, meaning if she achieved a score of 4. Otherwise, she is considered as “not practicing newborn care” if she failed to practice at a least one of the four components, meaning if she achieved a score less than 4. 
The internal consistency of the components was assessed using KR-20, and has shown acceptable value of 0.71 and 0.68 at baseline and endline respectively.  

