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Aim: Scale-up of surgical volumes in India requires an adequate workforce. The aim of our
study is to investigate the association between surgeon availability and surgeries conducted
across district hospitals (DHs) to estimate the workforce required for meeting surgical care
needs.

Methods: A retrospective ecological analysis of data from the NITI Aayog report on key
indicators for DHs (2018-19) was conducted. Main outcome measured was the major surgical
rate (those requiring general or spinal anesthesia) and main exposure was the surgeon density
per 100,000 population. Covariables included were densities of general doctors, nurses,
paramedics and beds per 100,000 population. Uni and multivariable generalized linear models
(GLM) with gamma distribution and log link were used. Ethics approval was not needed since
the research was conducted on publicly available aggregate data.

Results: 565 DHs were included in our study out of the original 707. The median (interquartile
range) surgical rate and surgeon density across DHs were 44.93 (17.59, 118.18) and 0.38 (0.19,
0.76), respectively. The univariable model showed a significant positive association between
major surgical rate and surgeon density [beta= 0.77, p<0.001, AlC= 6224.3]. This association
was retained [beta= 0.38, p<0.001, AIC= 6149.4] in the multivariable model after accounting for
covariables (densities of general doctors, nurses, paramedics and beds per 100,000
population).

Conclusion: To achieve the Lancet Commision’s target rate of 5000 surgeries, significant
surgical workforce scale-up is required at Indian district hospitals.
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