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Abstract
The quality of pharmaceutical products constitutes a fundamental pillar in

safeguarding public health and ensuring the safety and efficacy of therapeutic
interventions. Its importance is particularly pronounced in developing countries,
which often face challenges related to variability in production processes and the
need to comply with international regulatory standards. In this context, the present
study aims to propose an integrated positive statistical framework for evaluating
pharmaceutical product quality through the systematic integration of Statistical
Quality Control (SQC) techniques and Multivariate Analysis of Variance
(MANOVA). The framework is applied through a case study conducted at Blue Nile
Pharmaceutical Industries in Sudan over the period 2017-2019.

The study is based on real operational data obtained from quality control laboratory
records and covers critical pharmaceutical quality attributes, including active
ingredient assay, dissolution, disintegration, weight variation, hardness, and
friability. Statistical control charts and process capability indices (Cp, Cpk, and
Cpm) were employed to assess process stability and capability in meeting
specification limits, while MANOVA was applied to analyze joint differences
among quality characteristics according to test type and production batches.

The results indicate that most production processes exhibit a high level of statistical
stability and process capability. Statistically significant multivariate differences
were observed with respect to test type, whereas no significant differences were
found among production batches, reflecting process homogeneity and consistent
operational performance. The scientific and practical contribution of this study lies
in the development and application of quantitative positive statistical indicators,
including the Positive Empowerment Index (PEI), the Coverage Index (Cl), and the
Composite Positive Advancement Index (CPAI). These indicators support evidence-
based decision-making and promote continuous and sustainable improvement of
guality systems in the pharmaceutical industry.

Keywords: Positive Statistics; Statistical Quality Control; Multivariate Analysis of
Variance (MANOVA); Pharmaceutical Quality; Process Capability
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