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Abstract

This study examines the association between the progressive expansion of
artificial intelligence (AI) and automation and the efficiency of medical pre-
authorization operations at Bupa Arabia for Cooperative Insurance. The research
problem arises from the fact that a higher automated-processing share does not
necessarily represent Al use alone, and improved speed may coexist with
pressure on the manual pathway or unchanged decision quality. A longitudinal
applied case-study design was used, based on aggregated operational indicators
from January 2022 to 29 July 2026. The operational study population consisted
of the pre-authorization requests represented by these aggregated indicators; no
member-level or provider-identifiable data were used.

The analysis combined descriptive statistics, trend and growth comparisons,
and a matched January-July comparison between 2025 and 2026. Paired-
samples t tests and Wilcoxon signed-rank tests were used to assess monthly
differences. Annual request volume increased from 14 million in 2022 to 20
million in 2025 (+42.9%), while the automated-processing share increased from
56.1% to approximately 68%. Total response-time performance remained close
to 93% across the complete years, whereas manual response-time performance
declined from 85.4% in 2022 to 82.6% in 2025. Rework remained between 1.4%
and 1.5% during the complete years.

For January-July, 2026 request volume was 13.8% higher than the
comparable 2025 period, while volume-weighted response-time performance
declined from 94.08% to 92.82%. Monthly differences were statistically
significant for volume (p=0.018) and response time (p=0.003), with Wilcoxon
tests confirming the same direction. The findings support an association between
technological expansion and operational scalability, while the effect on decision
quality remains less conclusive because rework did not show sustained
improvement, the manual-performance gap widened, and historical data do not
isolate Al decisions from rule-based automation.

Keywords: artificial intelligence; medical pre-authorization; health insurance;
automation; response time; rework; Bupa Arabia.
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