
Assessment of Medical Readiness Contributions of U.S. 
Army Hospitals and Clinics: A Composite Index

Kenneth Kovats, Senior Nurse Analyst, U.S. Army MEDCOM   Matthew Gorski,  Chief, Program analysis and Evaluation, Regional Health Command – Atlantic, Richard Thorp, Chief, Analysis and Evaluation, US Army MEDCOM, James Butera, Nurse Analyst, US Army MEDCOM, 
Ernesto Negron, Intern, US Army MEDCOM,  Kim Waller, Decision Science Analyst, US Army MEDCOM

Background and purpose
The mission of the U.S. Army Medical Department is to provide sustained 
health services and research to enable readiness and conserve the fighting 
strength– while caring for its Soldiers for Life and Families.  Army Medicine 
“develops Personnel & Capabilities that provide premier expeditionary health 
services that support no-notice rapid deployments with Mission Ready 
Personnel able to transition from garrison to Operational Units.”

Medical Readiness, from an Army perspective can be broken down into two 
components:
• “Medically Ready Force”: Promoting a healthy and fit fighting force that is 

medically prepared to provide the Army with the maximum ability to 
accomplish their deployment missions throughout the spectrum of military 
operations

• “Ready Medical Force”: Ensuring Army Medicine (AMEDD) personnel are 
fully trained, experienced, clinically current, and prepared to deploy in their 
war-time mission and meet the demands of expeditionary medicine. 

MEDCOM PAE was asked to construct a composite index to assign readiness 
scores to each MTF, assessing the “Relative Medical Power” of Army MTFs.  
This is analogous to determining  “Relative Combat Power” used by military 
planners to assess a unit’s ability of generate overwhelming combat power. 

The Composite Readiness Talley (CRT) measures the “Relative Medical 
Readiness Power” of the 32 Army MTFs, using  current performance and 
capability measures posted on DHA/Army Medicine dashboards or centralized 
data repositories.  

Description of the index

The CRT is divided into 2 components:  The “Ready Medical Force” section, 
assessing the MTFs capabilities and performance in ensuring optimal clinical 
experiences for military medical officers and enlisted personnel, as well as a 
“Medically Ready Force” section, assessing wellness and readiness outcome 
measures for the Active Duty populations they serve.

Each component was broken down into various sub-groups which are part of the 
overall readiness component (see Fig 1).  Performance measures, from central 
military health data systems were identified for each sub-group for each of the 
Army’s 32 major clinics, hospitals, and medical centers.  Reference time frame was 
period ending March 2019.  

Using various platforms in JMP to normalize and standardize each measure, a 
composite score and index was calculated using principal components for each of 
the 9 Ready Medical Force sub-group and  5 Medically Ready Force sub-groups.  
A final composite index was then calculated for both of the 2 main components.

Fig 1:  Components and sub-groups of the Composite Readiness Talley index

NOTE:  For operational security purposes, facility names have been 
changed and some measures have been altered.

ABOVE:  Dashboard display of the Composite Readiness Talley for an Army Community Hospital

Scatterplots of the “Ready Medical Force” and “Medically Ready Force” composite indices for the 32 Army medical 
treatment facilities.  Colors represent facility type (Medical Center, Community Hospital, or Health Clinic).

Uses of the Composite Readiness Talley Index and Way-ahead

The index can be used to summarize a single medical facilities capabilities, identify 
centers of “medical readiness” to station Army Medicine personnel for clinical 
opportunities, and help identify where to expand or contract capabilities. 

As additional metrics and measures to measure medical readiness become 
available, they can be added to the CRT in future updates.
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“Ready Medical Force” Measures by Sub-group “Medically Ready Force” Measures by Sub-group
Measure Selection

For the “Ready Medical Force” component, 27 
performance and capability measures were identified 
and assigned to one of the 9 sub-groups (see Table 1). 
12 performance and outcome measures selected 
across the 5 sub-groups for the “Medically Ready 
Force” component (see Table 2).

Assess for Normalization / Transformation

For each measure, the histograms were assessed 
using the JMP distribution platform, and a ‘goodness-
of-fit’ test for normality was applied.  If the Shapiro-
Wilks W test was significant, the data were transformed 
to achieve a normal distribution.  This prevents the 
impact of outliers or extreme values from significantly 
influencing benchmarks, while respecting the 
theoretical framework and the data properties.

For those measures with reverse scoring (i.e., a lower 
score was “better”), the measures were multiplied by 
“-1” to ensure that higher scores were indicative of 
better performance  (Fig. 2).

Standardization and Indexing

For each measure (transformed or non-transformed), 
summary statistics were calculated (see Tables 1 and 
2).  Each measure’s values were then standardized into 
an indexed score, using a Max-Min methodology, to 
ensure each indexed measure had an identical range 
of 0 to 1.

𝑇𝑇(𝑥𝑥𝑥𝑥) =
𝑥𝑥𝑥𝑥 − min(𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑥𝑥)

max(𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑥𝑥) − min(𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑥𝑥)

For MTFs with missing values (likely due to not have a 
specific capability, such no inpatient services or no 
specialty providers), an adjusted index value of -0.05 is 
imputed, to prevent equal scoring with the lowest 
ranking facility that has data (Fig.3).

Table 1:  List of “Ready Medical Force” measures by sub-group, with summary statistics and 
transformation (if performed)

Fig 2:  Normalization and transformation techniques

Process of normalizing and indexing measures in the CRT

a. Distribution of RAW measure values

b. Normalized measures via 
transformation

c. Indexed values (Range from 0 – 1).  
Note facilities with no data for measure 
are adjusted to -0.05

Table 2 (Above):  List of “Medically Ready Force” measures by sub-group, with summary statistics 
and transformation (if performed)
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Fig 3:  Histogram for “% High acuity admission based on : a) original data, b) transformed data, 
c) indexed data

NOTE:  For operational security purposes, facility names have been 
changed and some measures have been altered.
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Creating a Sub-group Composite Score

Once the individual variables have been normalized and standardize to a [0,1] index, a 
Sub-group index score can be calculated, using the measures identified in each sub-
group.

For each sub-group, a Sub-group composite Index was created using “Principal 
Components” of the indexed measures for each specific sub-group, using the Multivariate 
Platform in JMP. Principal Component Analysis reduces the number of variables, while 
eliminating the unnecessary correlations between variables, and retaining the key 
information. 

To calculate the Sub-group composite Index score, we summed those Principal 
Components where the eigenvalues are greater than or equal to 1, multiplied by their 
respective percent contribution. 

∑𝑖𝑖=1𝑛𝑛 ( 𝑃𝑃𝑃𝑃𝑥𝑥𝑥𝑥𝑥𝑥 × [% 𝑐𝑐𝑐𝑐𝑥𝑥𝑐𝑐𝑃𝑃𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑥𝑥𝑐𝑐𝑥𝑥𝑥𝑥 ])
…for each eigenvalue >= 1

An example of calculating the Composite Index for the Specialty Care Sub-group is 
displayed in Figure 3.

Fig 3:  Using the Principal Components to create a Composite Index for the “Specialty care” sub-group.

Creating Composite Scores for Readiness Components

For Both the RMF and MRF components, averages of the Sub-group composite indexes were calculated for each component to determine a Component Composite 
Average, which was then converted into a Component Composite Index, using the Max-Min process (Fig. 4).  A comparison of the distributions of the Ready Medical 
Force and Medically Ready Force components’ Composite Index distributions for all Army medical facilities is displayed in Fig. 5.

Fig 4:  Calculating the Ready Medical Force Component average score, using the Formula editor.  
From the average score, the RMF Composite Index is calculated using the Max-Min process, 
providing a range between 0 and 1.

Fig 5:  Comparing the distributions between the RMF and MRF Composite Indices
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General observations of Sub-Group Component Indices

There were high correlations (r > 0.80) between several pairs of the indices for the Ready Medical Force component sub-groups (Fig. 6).  This is not 
surprising, since medical facilities (such as tertiary medical centers)  have higher acuities, volumes, and other specialty services and training programs–
making them stronger platforms for clinical experiences that military medical personnel require for clinical skill readiness. Deployability (the individual medical 
readiness of medical personnel assigned to the facility) was the only sub-group without any strong correlation to any other sub-group (r = [-0.30 , -0.03].  

There were weak-to-no correlations between the indices for the Medically Ready Force component sub-groups [ 0.45, -0.32] (Fig.7).  This is not surprising 
due to  the many facets of individual medical readiness, which can vary between installations, and type of missions units perform. 

General observations of overall Component Indices

Displaying the Ready Medical Force and Medically Ready Force composite indices 
for all Army medical facilities on a scatterplot show no correlation (Fig. 8).  There 
were significant differences between the RMF Composite Indices by facility type 
(Tukey HSD p-value < 0.0001 for all combinations). However, no significant 
differences in MRF Composite indices by facility type.

Fig 6:  Multivariate display of Ready Medical Force Indices Fig 7:  Multivariate display of Medical Ready Force Indices

Fig 8:  TOP: Scatterplot of “RMF” and “MRF” composite indices.  
ABOVE: ANOVA box-plots displaying MRF and RMF composite indices by Medical Facility Type 

Select Sub-group measures
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* NOTE:  For operational security purposes, facility names have 
been changed and some measures have been altered.

Composite Readiness Talley Dashboards for 2 Army Medical Facilities*
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Dashboards displaying the various measures 
and indices associated with the Composite 
Readiness Talley index were developed to 
allow leaders to quickly view and compare the 
amount of “relative medical readiness” of Army 
Medical facilities (Fig.  9).

These displays have been used to assist DoD 
and Army decision makers in assessing the 
readiness generated by Army medical facilities, 
and to ensure proper scoping and staff as the 
Military Health System is undergoing 
transformation.

Summary

Army Medicine’s mission remains unchanged; 
the way we quantify the readiness value has 
changed.

As measures of medical readiness continue to 
be developed-- such as those tracking 
completion of critical expeditionary clinical 
tasks – they can be easily integrated into future 
editions of the CRT.

The CRT index allows Army and Military Health 
System Leaders to assess the relative amount 
of medical readiness that a medical facility 
produces.  This information can help 
Commanders assess the readiness of Soldiers 
assigned to their installation, the readiness 
capabilities and outcome measures associated 
with the medical facility, and the expeditionary 
clinical experience environment for Army 
Medicine personnel with duty at the medical 
facility.

Fig 9:  Dashboard displays of the Composite Readiness Talley Index for 2 select Army Medical facilities.
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Index score distributions of Army Medical Facilities  for select measures and Sub-groups of the “Ready Medical Force” construct. (Sub-group Composite index is highlighted in red box)
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NOTE:  For operational security purposes, facility names have been 
changed and some measures have been altered.This page displays the distribution of indexed measures for the 32 Army MTFs, with 2 MTF labeled for comparative purposes.  
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