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Abstract 

The concept of the minimum dataset (MDS) is taking 

on an increasingly important role in healthcare. In 

the current environment of health information 

exchange and universal implementation of electronic 

health records, work related to the development of 

one specific type of MDS, the minimum clinical 

dataset (MCDS), is beginning to permeate the 

literature. While there is currently no unified 

definition of either an MDS or an MCDS, an MDS is 

generally agreed to be a coherent set of explicitly 

defined data elements. Despite the growing body of 

literature on MCDSs, very little empirical evidence 

exists in the literature related to best methods for 

developing them. The primary objective of the 

current study is to fill this gap. By presenting a 

streamlined approach to the development of MCDSs 

the current study attempts to provide individuals and 

organizations with a coherent methodology and 

framework for developing a high quality MCDS. 

Introduction 

The term ‘minimum dataset’, or MDS, is a commonly 

used, but poorly defined term in the healthcare 

literature. Conceptualizations of the MDS range from 

that of an essential
1
 or pertinent set of data elements 

related to a single clinical condition,
2,3

 procedure,
4,5

 

specialty,
6-8

 discipline
1,9

 or healthcare process;
10,11

 to 

that of a comprehensive and inclusive set of data 

elements related to an entire domain of healthcare
 

(e.g.: the United States’ Long Term Care Minimum 

Dataset,
12 

the UK’s Mental Health Minimum 

Dataset,
13

 and New Zealand’s General Practice 

Minimum Dataset
14

).  

This paper focuses on the subset of MDSs developed 

for collecting data during the routine process of care: 

the minimum clinical dataset, or MCDS. Using 

Berwick’s
15

 framework of quality, we define a 

MCDS as an MDS developed for, used by, and 

targeting actions that occur at the ‘microsystem’ level 

of healthcare. According to Berwick, quality can be 

achieved by addressing processes at four levels: that 

of the patient (level A); that of the microsystem, or 

small units of care delivery (level B); that of the 

organization (level C); and that of the larger physical, 

social, economic and political environment (level D). 

For the current study, we define an MCDS as a) a 

coherent, explicitly articulated set of standardized 

data elements; b) developed using an explicit, 

empirically based approach to defining and naming 

relevant clinical constructs; c) designed to optimally

Table 1: Differences between a Minimum Dataset and a Minimum Clinical Dataset 

 Minimum Dataset (MDS) Minimum Clinical Dataset (MCDS) 

Primary 

Objectives 

Provision of the highest quality of care as 

defined by population averages, and 

constrained by the need to balance multiple-

stakeholder objectives 

Provision of personalized, high quality care as 

defined by the ability to achieve the outcomes 

desired by individual patients 

Construct 

Focus 

Constructs related to organizations and/or 

systems  (primarily Berwick’s level C,D)  

Constructs related to patient and healthcare 

microsystem (primarily Berwick’s level A, B) 

Data 

Collection 

Data is rarely collected solely as part 

routine delivery of care; typically the data 

collection process is MDS-specific 

Data is collected, used, and analyzed at the 

microsystem level for routine care processes 

Data Source Multiple sources from all levels of 

healthcare system (clinical, operational, 

organization) 

Patient and microsystems that interface directly 

with patient 

Data Use Healthcare organization and environment  

(primarily Berwick’s level C,D) 

Patient/community and microsystem 

 (primarily Berwick’s level A, B) 
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represent and capture data at the patient-microsystem 

interface; d) implemented in such a way that it can be 

integrated with related MDSs and/or MCDSs; and e) 

oriented towards the acquisition of actionable 

knowledge to be used at the microsystem level.  

Our concept of the MCDS is very similar to what 

Wirtschafter & Mesel
16

 described more than 30 years 

ago as a “minimum care assurance data set”. In their 

paper, the authors defined this dataset as those data 

elements that focus clinical attention on the variables 

most relevant to achieving predefined clinical 

objectives, facilitating ongoing analysis of outcomes, 

and supporting timely corrective action in response to 

specific clinical results.  

Methods 

Data Collection 

We used a key-word search methodology to identify 

the body of literature in which some variation on the 

term ‘minimum dataset’ was used. To do this, we 

searched PubMed for publications in which the terms 

‘minimum’, ‘data’ and ‘set’ or the terms ‘minimum’ 

and ‘dataset’ occurred together in either the title or 

the abstract. All publications indexed between 

January 1, 1950 and January1, 2011 were included in 

the study.  

We began by assessing the different concepts to 

which authors applied the term ‘minimum dataset’. 

We then classified all publications into the two high-

level categories of MDS or MCDS. To develop an 

explicit, standardized methodology for creating an 

MCDS, we analyzed the subset of MCDS 

publications in which development of the MCDS was 

described. We identified the core structural and 

functional attributes of the MCDS, and critically 

evaluated the development methods used by the 

authors. In addition, we analyzed information from 

the results, discussion and conclusions of these 

publications regarding authors’ perceptions, with the 

goal of identifying the methods most likely to 

produce high quality MCDSs. 

Results 

A total of 3208 articles were identified.  Of these, 

177 (5.5%) had the term ‘minimum dataset’ in the 

title. A total of 1601 (49.9%) articles were excluded 

either because the term ‘minimum’ was not used to 

qualify the term ‘dataset’ in the abstract or title; it 

was a duplicate entry; or the minimum dataset 

described was not directly related to healthcare (e.g.: 

a minimum dataset of soil quality variables). Of the 

remaining 1607 publications, 366 articles or (22.8%) 

were classified as describing minimal clinical 

datasets as defined by the current study. The 

remaining 1241 articles (77.2%) were classified as 

describing general minimum datasets.  

There was a great deal of variability within the 

general MDS category. The term national minimum 

dataset, for example, was frequently used to describe 

a number of distinct types of datasets and registries. 

These datasets were developed and used for purposes 

ranging from surveillance
17,18

 and epidemiological 

tracking
19

 to service planning,
20

 budgeting,
21

 and 

population-level clinical research.
22

  

Not only were many different types of datasets 

described as MDSs, a wide range of organizations 

and entities have developed healthcare related MDSs. 

These include international organizations; 

multinational coalitions; national and local 

governments; professional organizations and entities; 

and both clinical and research organizations. 

In addition to the types of minimum datasets 

described, publications were also assessed for the 

clinical specialty area upon which they focused. As 

shown in figure 1, the three specialty areas for which 

the largest number publications exist are geriatrics 

(26%), oncology (23%), and pathology (20%). 

 

 

Figure 1. Publications by Minimum Dataset Clinical 

Specialty. 

Methodology for Developing Minimum Clinical 

Datasets  

The methods commonly used by MCDS developers 

ranged from the use of hired consultants,
8
 formation 

of expert
9
 or representative

8 
stakeholder committees, 

stakeholder interviews,
23

 and distribution of 

surveys;
11

 to systematic literature reviews, chart 

reviews, and reviews of both existing clinical 

information systems
9
 and clinical data collection 

tools.
25

 In a handful of studies, MCDS developers 

employed formal methodologies, such as the Delphi 

technique,
10

 for achieving consensus among content 

experts.  
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Consistent with approaches reported by many MCDS 

developers, we propose a bottom-up, multi-modal 

approach in which data elements identified in both 

the literature and patient charts are critically 

evaluated  by domain experts through a formal and 

iterative process (figure 2). The chart review process 

is a core component of this approach, as it is expected 

to provide insight into many implicit representations 

of clinical constructs that may not exist in the 

literature.  The systematic review of the literature 

ensures that the set of data elements considered for 

inclusion is the comprehensive, and not simply the 

currently or commonly used, set of elements. The 

systematic review also allows for the weighting of 

evidence regarding the potential relevance of a given 

data element to the core dataset. 

When this multi-modal method is used to identify the 

pertinent data elements for the dataset, results 

generated using each method must be harmonized 

(i.e.: translated into a common language). The 

process of harmonizing and naming disparate 

representations of concepts - both within and between 

data source types (i.e.: the literature, patient records, 

and expert opinion) - is expected to facilitate the 

identification of new or potentially confounded 

constructs.   

Once the relevant clinical constructs and related 

variables have been identified and operationally 

defined, the set of possible terms used for naming the 

data elements must also be finalized. Standard 

nomenclatures (such as SNOMED-CT) should be 

used to select both preferred and fully specified terms 

for each concept. Any discrepancy between the data 

elements representing clinical entities and attributes 

on the one hand, and their representation (or 

existence) in standard classification systems or 

nomenclatures on the other should be reconciled (i.e.: 

by submission of the concept or code to the 

appropriate concept representation system). This 

process allows for the creation of elements and 

attributes that can be incorporated into standard 

representation systems for future use in structured 

instrument development.   

Discussion 

While the term MDS is commonly thought to 

describe an essential,  uniform set of data elements to 

be collected across time and organizations,
1
 the 

current analysis suggests that the term is also widely 

used in healthcare to describe an ontology;
24

 an 

existing set of data elements used for a specific 

purpose;
25

 and a standardized protocol for collecting 

data.
26

 In addition, the term is sometimes used to 

describe an entirely different set of constructs, 

including the minimum number of data points 

required for an adequate logistic regression model; 

the specific, minimum number and locations of 

anatomically placed electrodes required in specific 

imaging techniques; or the number of evidence based 

practices used during treatment of a set of patients.
13

 

While the current analysis highlights the multitude of 

constructs to which the term ‘minimum dataset’ has 

been applied, it is also clear that one specific, and 

clinically salient type of dataset can be identified, and 

clearly distinguished from other types of MDSs 

found in the literature: the minimum clinical dataset.   

The MCDS has important implications not only for 

decision making in clinical care, but also for 

workflow management and reimbursement policies 

that ultimately support clinicians in performing the 

activities known to be associated with quality 

outcomes.  For example, clinicians routinely perform 

a systematic, highly granular set of (often cognitive) 

activities during the routine provision of care. 

Incorporating these activities and elements into a 

MCDS provides clinicians not only with subtle 

decision support (i.e.: an order-set for essential data 

to consider and collect), but also with an efficient 

mechanism for capturing the results of these findings. 

Furthermore, the MCDS data collection process itself 

represents a clinical order set (for data collection) and 

produces a tangible clinically-relevant product 

(information) subject to valuation and pricing.  

There are several limitations to our findings. One 

limitation of the keyword search method was that it 

was based on a relatively narrow set of terms. A more 

extensive keyword search would include the terms 

‘minimal’, ‘uniform’, and ‘core’. Similarly, a 

limitation of the proposed methodology is that it was 

developed based on publications identified through a 

preliminary, rather than systematic, review of the 

literature. It’s possible that publications describing a 

specific approach to the development of minimum 

clinical datasets were not captured using the keyword 

search methodology. 

Conclusions 

The current study reviewed the literature related to 

minimum datasets (MDS), with a particular focus on 

a rapidly growing type of MDS: the minimum clinical 

dataset (MCDS). To address the existing knowledge 

gap regarding optimal approaches for developing 

MCDSs, we reviewed, assessed, and harmonized a 

number of methodological approaches described in 

the literature. We developed and proposed a 

streamlined methodology for developing minimum 

clinical datasets. Using the framework that served as 

the basis of the IOM’s landmark “Quality Chasm” 

report, and made explicit by Berwick in his “User’s
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Figure 2: Development Methodology for the First Iteration of a Minimum Clinical Dataset

Manual for the IOM Report”, we define the minimum 

clinical dataset as a critical component of the 

healthcare delivery system. As a clinical tool, a well-

designed MCDS is essential not only to ensure the 

delivery of high quality care to individual patients, 

but also to facilitate the collection of high-value 

clinical data necessary for the acquisition of new and 

better clinical knowledge.  The primary function of 
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the MCDS is to support optimal decision making at 

the point of care - what Berwick refers to as the “true 

north” of healthcare quality - where patient 

experience intersects with microsystems of care to 

produce quality outcomes. 
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