
METHODS 

In this report, we synthesize evidence from the scientific literature on the effectiveness of health risk appraisals and 
linked risk modification programs.  We employed the evidence review and synthesis methods of the Southern 
California Evidence-Based Practice Center, an Agency for Healthcare Research and Quality (AHRQ)-designated 
center for the systematic review of literature on the evidence for benefits and harms of health care interventions.  
Our literature review process utilized the following steps:  
 

• develop a conceptual model (also sometimes called an evidence model or a causal pathway) 

• identify sources of evidence (in this case, sources of scientific literature) 

• identify potential evidence 

• evaluate potential evidence for methodologic quality and relevance 

• extract study-level variables and results from studies meeting methodologic and clinical 
criteria 

• synthesize the results.  

Figure 1 displays the conceptual model.  In our model, the participant completes an HRA without necessarily 
coming into contact with a medical provider.  (For example, many of the HRAs studied have been administered in 
the workplace, at fairs, and in research settings.)  The participant’s own health care provider may or may not receive 
a copy of the participant’s feedback report.  This report should contain both recommendations and referrals or links 
to risk reduction programs where indicated.  The participant should be periodically re-assessed by HRA in order to 
assess progress toward risk reduction.



 

Figure 1.  Conceptual Model 
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LITERATURE SEARCH 
We used the sources described below to identify existing research and potentially relevant evidence for this report. 
 
Cochrane collaboration 
The Cochrane collaboration is an international organization that aims to help people make well-informed decisions 
about health care by preparing, maintaining, and promoting the accessibility of systematic reviews of the effects of 
heath care interventions.  The Cochrane Library contains both a database of systematic reviews and a controlled 
trials register.  The library continually receives additional material to ensure that reviews are updated through 
identification and incorporation of new evidence.  The Cochrane library is available on CD-ROM (and on-line) by 
subscription.  We searched for studies containing the words “health risk appraisal” and “health risk assessment.” 
 
Library Search 
Research staff searched Medline, Embase, Social Science Abstracts, Current Contents, and PsycINFO for entries 
that contained the terms “health risk appraisal” and “health risk assessment.”  The project manager reviewed the list 
of retrieved titles and ordered appropriate publications.  In addition, all search terms used to catalog the Bank of 
America HRA study11 were also run through the five aforementioned databases to find related articles. 
 
Due to the limited number of HRA publications retrieved, we also searched the Internet using the search engine 
Metacrawler and the terms “health risk appraisal” and “health risk assessment.”  Metacrawler searches several 
engines at once, including Yahoo, Alta Vista, and Excite. 
 
Health Services Research - 1987 Special Issue 
In October 1987, the journal Health Services Research (HSR) published a special issue entitled “A Research Agenda 
for Personal Health Risk Assessment Methods in Health Hazard / Health Risk Appraisal.”  The issue consisted of a 
summary of a September 1986 conference sponsored by the Foundation for Health Services Research.  The 
extensive bibliography included in this issue was added to the results of the literature search. 
 
Previous Reviews 
In addition to the HSR special issue, we identified 36 previously completed review and background pieces relevant 
to this project, and all relevant citations were retrieved.  These articles are listed in the following table. 

Table 1.  Review and Background Articles 

Anderson DR, Staufacker MJ.  The impact of worksite-based health risk appraisal on health-
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Experts 
As part of our background research several experts in the area of HRA were contacted.  These experts were asked 
for any unpublished studies, articles under review, or recent conference presentations that might be relevant to the 
current report.  After presenting a draft report to an expert panel, several members sent additional articles they felt 
were relevant to our study. 
 
Society for Prospective Medicine 
It was clear from the reference lists of the review articles that the largest single source of published material about 
HRAs was that compiled in the Annual Proceedings of the Society Prospective Medicine.  The Society sent us all 
available proceedings from prior conferences that had been referenced in the review articles.  However, some 
reports that dated back to the early 1970s could not be located.  We also ordered entire proceedings from the two 
most recent conferences (1998 and 1999)38, 39 as well as the newly published “SPM Handbook of Health Assessment 
Tools.”40 
 
Health Care Quality Improvement Projects (HCQIP) 
Each U.S.  state and territory is associated with a Medicare Peer Review Organization (PRO) that conducts various 
research projects.  HCFA maintains a database with a narrative description of each research project, called the NPD 
(Narrative Project Document).  An NPD includes the aims, background, quality indicators, collaborators, sampling 
methods, interventions, measurement, and results of a project.  We searched the NPD database for any studies on 
HRAs.  Since PROs have not been required to conduct interventions using HRAs, no projects were identified. 

EVALUATION OF POTENTIAL EVIDENCE 
After retrieving materials from the sources described above, a policy analyst and a behavioral scientist, each trained 
in the critical analysis of scientific literature, independently reviewed each study to determine whether or not to 
include it in the evidence synthesis.  To conduct this review, we created a one-page screening form (Figure 2) with 
the exclusion criteria expressed as a series of yes/no questions.  Based on the answers to these questions, an article 
was either accepted for further review or rejected.  A third party (Dr.  Shekelle) resolved any disagreements that 
remained unresolved after discussion between the two reviewers.  Project staff entered data from the forms into an 
electronic database used to track all studies as they went through the screening process.  Although we were primarily 
searching for data relevant to the Medicare population, we included studies of populations under age 65 to avoid 
premature loss of potentially useful data.



 
Figure 2.  Article Screening Form

1. Article ID:  ______________ 
 
2. First Author:     
 (last name only) 
 

3. Reviewer:     
 
4. Subject of article:    No Yes 
  Health Risk Appraisals............................................... 0 1 
  Comprehensive Geriatric Assessments ...................... 0 1 
  Other........................................................................... 0 1 

 (IF OTHER, REJECT – STOP) 
 
5. Does the HRA satisfy the following criteria? No Yes 
 Is the instrument multidimensional 
  (multiple domains) .................................................... 0 1 
 Is the instrument based on 
  self-report from client................................................. 0 1 
 Is feedback delivered directly to client.............................. 0 1 
 Does feedback consist of 
  specific recommendations .......................................... 0 1 
 
6. Age range of subjects: Low _____ to High  
 (if no lower boundary, enter “0”; if no upper boundary, enter “999”) 
 
7. How is instrument administered?  No Yes 
 Self-administered – paper ................................................. 0 1 
 Self-administered – computer kiosk ................................. 0 1 
 Self-administered – Internet .............................................. 0 1 
 Telephone .......................................................................... 0 1 
 Other (specify:______________________________) ..... 0 1 

8. Study design (type of article/study design): No Yes 
 Background (historical, opinion piece)...............................0 1 
 Research study testing hypothesis: 
  RCT .............................................................................0 1 
  CCT .............................................................................0 1 
  CBA.............................................................................0 1 
  ITS 0............................................................................1 
  Other research (specify: __________________ ) ......0 1 
 Descriptive research: 
  Instrument development 
  (reliability, validity testing) .........................................0 1 
  Cohort study ................................................................0 1 
  Simple pre-post............................................................0 1 
  Other descriptive (specify: ________________ ) ......0 1 
 Other (specify: _____________________________ ) ......0 1 
 
9. Are costs of implementation /  No Yes  
 administration discussed? ..................................................0 1 
 
10. Are behavioral outcomes measured? .................................0 1 
 
11. Are health status outcomes measured? ..............................0 1 
 
12. Notes: 



 

In order to be accepted as evidence, a study had to use one of the following study designs: randomized controlled 
trial, controlled clinical trial, controlled before and after study, or interrupted time series with adequate data points.  
Due to the small number of published studies on HRA, we also obtained observational studies that employed a 
simple cohort or pre/post intervention design for potential inclusion.  We defined the study types according to the 
criteria described below. 
 
Randomized controlled trial (RCT).  A trial in which the participants (or other units) are definitely assigned 
prospectively into either “control” or “study” groups using a process of random allocation (e.g., random number 
generation, coin flips).  “Study” groups receive a specific procedure, maneuver, or intervention. 
 
Controlled clinical trial (CCT).  A trial in which participants (or other units) are either: 
 

a) definitely assigned prospectively to one (or more) “control” or “study” groups using a quasi-random 
allocation method (e.g., alternation, date of birth, patient identifier) 

OR 
b) possibly assigned prospectively to one (or more) “control” or “study” groups using a process of 

random or quasi-random allocation.  

Controlled before and after study (CBA).  A study in which the intervention and control groups become involved in 
the study other than by random process and in which the baseline period of assessment is included in the main 
outcomes.  We used two minimum criteria for including CBAs in the review: 
 

a) contemporaneous data collection – data on the pre- and post-intervention periods for the study and 
control sites are the same 

b) appropriate choice of control sites – the study and control sites are comparable with respect to 
dominant reimbursement system, level of care, setting of care, and academic status. 

 
 

Interrupted time series (ITS).  An ITS study examines data trends and attributes a change in trend to an intervention.  
Such studies can be either retrospective or prospective.  We used two minimum criteria for including ITS designs in 
our review: 
 

a) a clearly defined point in time at which the intervention occurred 

b) at least three data points before and three data points after the intervention. 

Observational studies.  These designs involve administering an intervention to a group and recording the outcome 
variable once before and once after the intervention.  Such designs have no concurrent control group; therefore, they 
cannot account for temporal effects unrelated to the intervention.  

STATISTICAL METHODS AND ANALYSIS 
The evidence was too sparse and/or heterogeneous to support statistical pooling.  As a result, our summary of the 
evidence is qualitative rather than quantitative.   
 
For three outcome variables, blood pressure, smoking cessation, and serum cholesterol, there were sufficient studies 
that reported outcomes measured in identical units to justify summarizing their results in a forest plot of the study’s 
reported outcome and 95% confidence interval.  Heterogeneity among these studies in terms of the population 
enrolled, use of HRA in the intervention, and length of follow up was sufficiently great that we did not judge 
statistical pooling to be clinically justified. 
 
For each intervention group in a study, and for the study’s control group, we extracted the pre-intervention and post-
intervention means and standard deviations or standard errors for those means. We also extracted the sample size for 
each group. If the sample sizes reported before and after the intervention disagreed, we chose the post-intervention 
sample size. This sample size was always the smaller and, therefore, had a conservative effect on our calculations. 
 



 

The effect size for each intervention group in a study to be plotted is the “difference of differences.” This statistic 
equals the post-intervention mean in the intervention group minus the pre-intervention mean intervention group (the 
“intervention group difference”) minus the analogously calculated control group difference. Intuitively, we take the 
difference between the outcomes recorded post-intervention between the two groups, having adjusted for any pre-
intervention differences in the two groups by subtracting the pre-intervention mean in each group respectively.  
 
In addition to calculating the effect size, we constructed a 95% confidence interval. The majority of the studies did 
not provide enough data to directly calculate the standard error of the effect size. Therefore we assumed the 
following underlying standard errors for each outcome: 16 mm HG for systolic blood pressure; 11 mm HG for 
diastolic blood pressure; and 50 mm/dl for cholesterol. These assumptions were based on a number of natural 
history articles that studied each of these outcomes. We also assumed no correlation between the pre-intervention 
and post-intervention means in any study group. This assumption of no correlation is conservative in the sense that 
the true correlation is probably positive, and assuming it to be zero will make the estimated confidence interval have 
greater coverage, i.e., the confidence level will be larger than 95%, resulting in a more conservative confidence 
interval.  
 
For smoking cessation, we plot the quit smoking risk ratio and risk difference side by side. For several studies (see 
below) one of these statistics could not be estimated due to lack of data or other problems. We used standard 
formulas to estimates these two statistics and their 95% confidence intervals. Extracting the appropriate data from 
some studies was challenging as we had to identify the number of smokers prior to the intervention in each group, 
and the number of smokers or quitters after the intervention.  
 
For one study,41 no smokers quit in the control group so the quit smoking risk ratio is not defined for any of the three 
treatment groups (left forest plot).  For another study,42 the right bound of the risk ratio confidence interval is 18.5 
but we have bounded the plot at 10 (left forest plot). In a third study,43 the risk ratio cannot be estimated from the 
available data as only the smoking prevalence post-intervention is reported and we thus could not determine the 
number of smokers prior the intervention (left forest plot). 
 

EXPERT PANEL REVIEW  
On April 7, 2000, we presented the draft evidence report to a panel of experts (Table 2) for feedback and discussion.  
At this meeting, we reviewed our methods and preliminary results and discussed potential models for demonstration 
projects.  Many panel members suggested additional articles for review.  These articles were sent to or ordered by 
RAND, and included in this final report.  Extensive feedback from the expert panel was incorporated into the report 
and is reflected in the conclusions and recommendations.



 

Table 2.  Expert Panel

Jessie Gruman, PhD, Chair 
Center for Advancement of Health 
 
Carson Beadle 
President 
The Health Project 
 
John Beck, MD 
Professor Emeritus 
University of California, Los Angeles 
 
Lester Breslow, MD, MPH 
Professor Emeritus 
Department of Health Services 
University of California, Los Angeles 
 
Larry S.  Chapman, MPH 
Summex Corporation 
 
Jim Dewey, PhD 
Executive Vice President 
Quality Metric Inc. 
 
James F.  Fries, MD 
Stanford University 
School of Medicine 

Axel Goetz, MD, PhD 
Consultant 
 
Ronald Goetzel, PhD 
The MedStat Group 
 
Bonnie Hillegass 
Assistant Vice President 
Sierra Health Services 
 
Edwin B.  Hutchins, PhD 
President 
Healthier People Network 
 
Diane Justice 
Deputy Assistant Secretary on Aging 
 
Robert Lawrence, MD 
Associate Dean for Professional Education and 
Programs 
Johns Hopkins University, School of Public Health 
 
Robin Mochenhaupt, PhD 
Robert Wood Johnson Foundation

 
 
 

Disclaimer: Participation as an Expert Panelist does not indicate consensus with the recommendations of 
this evidence report.
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