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Introduction 

Costs associated with the provision of health care benefits, whether borne by employers, 

individuals, or national health insurance programs, are a significant item in the budgets 

of those responsible for them. Although the U.S. leads the world in its costs (14% of 

Gross Domestic Product in 1994), the levels of costs in other countries also continue to 

increase. While commitments to national health insurance programs remain strong in all 

countries, much attention is being given to ways in which the rate of increase in costs in 

such programs may be reduced. The combined forces of population aging, technology, 

and underlying rates of medical cost inflation in all developed economies suggest that this 

will be an issue of increasing importance in the future. 

Managed care has demonstrated an ability to eliminate excess medical costs, and improve 

the efficiency and quality of the delivery of  medical care. These aspects have been 

significant in the competitive private health insurance marketplace in the U.S., and have 

helped managed care to  gain a significant share of the health. insurance market. 

Expectations are that this will eventually become the dominant method of the delivery 

of care in the U.S., and i t  is an approach which may be of interest in other countries 

This paper will provide (i) a description of managed care; (ii) a discussion of savings 

attributable to managed care (as well as questions related to the nature of these savings); 

(iii) a consideration of the role of actuaries in the analysis and operation of managed care 

programs; and (iv) some observations on the possible roles of managed care and 

competition in other national health programs. 

I would like to acknowledge my former firm, Milliman & Robertson, Inc., as the source 



of most of the values shown for the utilization and cost of medical benefits contained in 

the paper. 

What is Managed Care? 

The traditional model ofhealth insurance in the U.S. was the indemnity model: an insurer 

agreed to take the risk of paying qualified providers for designated medical services 

which they provided to insured individuals. Variations might exist in terms of the level 

of payments to providers, but these did not affect the basic nature of the arrangement. 

The individual (or the benefit plan sponsor) transferred the risk of the cost of medical 

care to the insurer. The degree of risk transfer also varied, in the case of employer- 

sponsored programs, but only between the insurer and the policyholder - - providers 

were insulated from the risk. 

Managed care represents an alternative to the traditional model. It is a process of 

combining the financing and delivery of medical care services by involving the provider 

in the risk. While some aspects of managed care (such as pre-authorization of inpatient 

hospital admissions) can now be found even in indemnity plans, the focus of this paper 

will be on managed care organizations. Foremost among these are Health Maintenance 

Organizations (HMOs). Preferred Provider Organizations (PPOs) combine managed 

care principles with some aspects of traditional indemnity programs, but there is a 

concern that much of their savings are attributable to provider discounts. A wide range 

of managed care effectiveness is observed in both HMOs and PPOs, but the former are 

considered the best examples of managed care organizations. Other provider-based 

organizations which apply managed care principles have also developed, but it is too 

early too evaluate their effectiveness. Following are characteristics of the managed care 

process as it has been observed in successfid managed care organizations, primarily 

HMOs: 

1 .  Traditional health insurance contracts allowed complete freedom of choice of 

qualified providers. Managed care, in contrast, restricts insureds to a selected 



network of designated providers. For care provided outside the designated 

network, benefits are significantly reduced (in PPOs or some HMOs), or may not 

be available at all (in most HMOs, except for Point of Service arrangements). 

The trade-off for individuals in these arrangements is usually the availability of 

more comprehensive benefits in exchange for this limitation of their choice of 

provider. In all HMO and some PPO arrangements, individuals select or are 

assigned to a Primary Care Physician (PCP) who is designated as their 

"gatekeeper". All primary care must be provided by or through this gatekeeper, 

who is also responsible for referring the individual for any non-emergency 

specialty care which might be necessary. 

Many managed care prbgrams include significant emphasis on preventive care or 

wellness programs which are intended to reduce the health risk profiles, and the 

medical care costs, of their members. 

HMO providers participate directly in the risk of the costs of the medical care of 

the enrolled population through their reimbursement structure. A common 

aspect of such programs is the use of a capitation payment as opposed to the fee- 

for-service reimbursement which was the standard within the indemnity model. 

(Fee-for-service reimbursements are still part of managed care programs, 

however, particularly for specialty care.) In the capitation structure, the PCP is 

paid a fixed monthly payment per member to  provide specified services to 

members who have selected him as their PCP. In addition, PCPs may share in 

the risk of hospitalization and specialty care through withhold or other 

arrangements. Withhold arrangements provide for a portion of the capitation to 

be withheld during the contract period until the results of actual utilization of 

these services can be compared to pre-defined targets. Utilization in excess of 

the targets can reduce the withheld amounts payable to the physicians; 

conversely, utilization more favorable than the targets can result in bonus 

payments. 

Participating providers agree to practice standards relating to primary and 

specialty care, and to a process of pre-authorization of non-emergency services, 



primarily inpatient hospitalization. Their patterns of delivery of care are reviewed 

by the managed care organization and its medical director, and their continued 

participation in the network is dependent on their adherence to the standards of 

the organization. 

6 .  As the name implies, the entire process should be managed. This involves the 

establishment of targets, monitoring of progress against targets, and 

identification of adjustments in (a) participating provider behavior or (b) 

incentives to achieve the targets and the overall goals of the organization. These 

goals are measured not only in financial terms, but in the perception of the 

improved health status of the enrollees and in the deliveq of high quality, 

efficient medical care. 

As noted above, these are characteristics of successhl managed care organizations. In 

less effective organizations, savings have often been produced by discounted fee 

arrangements with providers. There are also varying degrees of effectiveness of such 

organizations related to issues such as risk selection and network composition. There 

are many variations in risk sharing mechanisms which can also have an impact on 

effectiveness. 

The primary emphasis in this process to date has been on the control of inpatient 

utilization, since this represents about 40% of the total cost of medical care. As 

discussed below, significant reductions in inpatient utilization have been achieved, 

although some of this may be due to factors other than managed care. In addition, 

similar concepts have now been applied to other aspects of medical care, such as 

specialty services (mental health, prescription drugs, dental care). 

The history of managed care in the U.S. has been one of rapid growth in recent years. 

It is estimated that approximately 65% of employees in employer-sponsored health plans 

were enrolled in managed care organizations in 1995. Expectations are that this 

penetration will continue to increase. Managed care programs were assigned a major role 



in the Clinton Administration's 1994 proposal for reform of the U.S. health care system, 

and are prominent aspects of current proposals for reform of the Medicare system. This 

is the Federal medical insurance program provided to eligible individuals over 65 years 

of age or disabled. 

Individual states are also expected to increase the use of managed care in their Medicaid 

programs, which are jointly-financed state and Federal medical care programs for 

individuals with incomes below specified levels, or with other qualifying conditions. The 

1994 Clinton proposal was rejected because of the perception that it would create a 

major new bureaucratic structure in the financing and delivery of care, but the move 

toward managed care has considerable attraction because of its potential for reducing the 

high costs of the U.S. system. 

Savings Attributed to Managed Care 

The management of inpatient utilization includes two areas of focus. The first of these 

is the elimination of unnecessary admissions,; the second is the elimination of 

unnecessary days ( given that the admission itself was appropriate). Alternatives to 

inpatient admission or excessive lengths of stay include outpatient care, use of free- 

standing surgical facilities or short-procedure units, home care, or nursing care. Thus, 

the achievement of reductions in inpatient utilization will to some extent be dependent 

on access to alternative levels or locations of care. 

Table 1 presents a comparison of inpatient utilization for individuals of less than 65 years 

of age in the US., at levels estimated for the period 1992-1993. The table shows results 

for a loosely-managed system, and for a stringently-managed system. The former 

corresponds to the level which might be observed in the case of a traditional fee-for- 

service system. The latter values represent the level of experience obtainable by a 

stringently-managed HMO. Utilization levels have continued to decline in the U.S. since 

1992, but the comparisons are still relevant for the purpose of this paper. 



The utilization data shown for the stringently-managed system are significantly lower 

than those in the loosely-managed system, with an overall reduction in Days per 1000 

individuals per year of 60%. This is a result of a reduction in Admissions per I000 of 

about 42%, combined with a reduction in the Average Length of Stay of about 3 1%. 

The differences (between the systems) for admissions due to mental health conditions and 

substance abuse is particularly dramatic. Such admissions represent almost 25% of total 

days per 1000 in the loosely-managed system, compared to only about 10% of the lower 

total days in the stringently-managed system. This shows the possible savings 

attributable to strong managed care controls in situations where the necessity for 

inpatient admissions may not be as readily identifiable as with medical or surgical 

admissions. Significant reductions in total days are shown in these latter categories of 

service as well. 

As previously noted, the ability of a delivery system to achieve reductions in inpatient 

utilization of this magnitude will depend on access to alternative treatment settings, as 

well as enforcement of utilization controls. This means that utilization of these 

alternative settings will increase, offsetting some of the savings which would otherwise 

be realized. The net of these is still an overall reduction in the cost of medical care. 

Beyond hospital savings, managed care can also result in savings in the cost of 

physicians' services. This starts with the selection of physicians whose practice patterns 

can be observed to be consistent with the utilization and quality objectives of the 

managed care organization. These organizations define a specific set of services to be 

provided by the primary care physicians who act as the gatekeepers for access to medical 

care. These services may also include aspects of specialty care which can routinely be 

provided by PCPs in lieu of or prior to referral of the patient to specialists. This control 

of access to specialists results in a reduction in the utilization of their services, which are 

more expensive than those provided by PCPs. Primary care physicians may also be at 

risk with regard to their referrals to specialists through withholds, bonus payments, or 

other arrangements as mentioned above in connection with inpatient services. 



Benefits provided by managed care organizations are generally richer than those provided 

in traditional indemnity programs. The combination of utilization management, 

negotiated reimbursement levels, and other controls allows these organizations to offer 

their benefits at savings of 10% to 20% or more relative to indemnity programs. 

Negotiated reimbursement levels generally involve discounts from fee-for-service levels. 

Providers are willing to accept these reduced fees in anticipation of increased patient 

flow attributable to their participation in the networks or, conversely, to avoid loss of 

patient base. 

Concerns about Managed Care 

The involvement of physicians in the risks of inpatient utilization and specialist referrals 

raises one of the concerns expressed about managed care, which is that its focus is on 

reduction of costs at the expense of quality of care. This is an area which is being 

discussed in the U.S., and is likely to be an area of continuing interest. The health care 

reform proposal put forth by the Cliiton administration in 1994 contained provisions for 

the development of data concerning the quality and effectiveness of care which would 

have been provided through managed care organizations envisioned by the proposal. 

While the legislation was not adopted, its proposals for the ongoing analysis of the 

quality and efficiency of health care services are reflected in current research into the 

quality and efficiency of the US. health care system, especially with regard to outcomes 

of treatment. 

One reservation frequently expressed about the savings attributed to managed care 

organizations has been that these are largely the result of selection of favorable risks, 

rather than being due solely to their managed care efforts. Selection undoubtedly made 

some contribution to the observed savings, particularly in the early years of managed 

care. Many of these organizations have now become sufficiently mature however, so that 

this would no longer likely be a significant factor. In fact, since the overall levels of 

utilization in the marketplace have continued to decline as the application of managed 



care principles becomes more widespread, it seems reasonable to eliminate selection as 

the primary source of savings. In fact, reductions in utilization - particularly inpatient - 
have also been observed in fee-for-service programs. It is likely that this has been 

contributed to by (a) the competitive pressure of managed care programs forcing fee-for- 

service carriers to  adopt some of the same controls, and (b) the effect of widespread 

managed care on providers' practices. That is, it is difficult for providers to  practice in 

one way for patients of managed care organizations and another way for all other 

patients. Thus, managed care practices are becoming the standard against which quality 

and efficiency of care are being evaluated. 

Once adjustment has been made for differences in reimbursement levels, the observed 

savings can be considered to be produced by the elimination of excessive utilization of 

medical services from the system. 

Conclusive demonstrations of the ability of managed care to produce savings cannot be 

readily made, since these would require control groups and longitudinal studies which 

are not easily accomplished in the real marketplace. In the meantime, many managed 

care organizations are applying the principles noted above and obtaining favorable 

utilization and operating results, without observing unfavorable medical outcomes. In 

addition, they are experiencing generally positive reactions of their enrolled members to  

the quality of the care being provided. 

The Actuarial Role 

Actuaries working in managed care apply traditional actuarial techniques of risk 

evaluation, pricing, and management. One of the most important tools in the evaluation 

and management of the risks of managed care organizations is the actuarial cost model. 

A simplified example of a model is shown in Table 2. The portion of the model labeled 

"Current Utilization and Cost Levels" is generally reflective of the utilization levels of 

an unmanaged delivery system, with costs per service at 1995 levels. Also shown are 

columns headed "Target Utilization and Cost Levels". These would reflect desired levels 



after the application of utilization controls and provider discounts. Any of the service 

categories would be expanded in more detail as appropriate. This would be done when 

dealing with a physician specialty group or a hospital, for example. The example includes 

all service categories, as would be the case if it were being prepared for use with an 

HMO or PPO. The model includes only utilization and cost data, and makes no 

provision for administrative expenses or profits. The total monthly claim costs are 

applied t o  an assumed enrollment of 15,000 members to produce the total projected 

annual claims shown. Projected claim costs would be combined with administrative 

expense, contingency, and profit loadings to produce premium requirements. 

In the example in Table 2, the claim cost corresponding to the target levels is 20% less 

than the current claim cost level The purpose of such a model is to provide targets 

which can be used for negotiating with providers or managed care organizations, the 

development of premiums, and the ongoing evaluation of actual experience in 

comparison to expected The availability of detailed experience data for comparison to 

the categories used in the model provides the ability of identifying areas of variation 

from expected, and taking the necessary corrective actions Actuaries can also apply 

statistical techniques to  determine the validity of observed experience as a predictor of 

future experience for limited amounts of experience data. 

Actuaries are often asked to develop or evaluate provider capitation arrangements, the 

fixed payments to be made to providers in return for their provision of specified services 

to the enrolled individuals. Models developed in these situations reflect the mix of 

services to be provided, current or desired reimbursement levels, and expected utilization 

levels based on the demographic characteristics of the enrolled individuals. 

New risk-takers consisting of provider groups (hospitals, physicians, or other specialty 

providers) have emerged alongside traditional insurance organizations as users of 

actuarial skills. An important area of actuarial assistance to  the new risk-takers in the 

managed care marketplace lies in the evaluation of surplus requirements to  support the 



risks being assumed. State insurance departments have begun to focus on the risks being 

assumed by hospitals or other provider groups, and have begun to establish requirements 

to protect consumers. Actuaries can quantify the risks involved, develop models for 

simulating experience, and identify surplus levels consistent with the identified risks. 

Such an analysis can also be an important part of the initial feasibility studies for a 

proposed putative managed care organization. 

Application of Managed Care in Other Countries 

The U.S. has a population of over 260 million people, living in a variegated geographic 

area. Variations in the cost of medical care among geographic areas in the U.S. have 

long been observed, and have been attributed to many factors, including demographics, 

life styles, relative availability of providers or facilities, economic conditions, and practice 

patterns. In recent years, variations in practice patterns have been identified as a major 

factor, with published studies showing dramatic differences between different areas in 

the rates of surgery for procedures such as hysterectomies, even after adjusting for 

demographics. An underlying assumption in managed care is that biology is universal. 

While practice patterns may vary, medical conditions respond to specified treatments in 

predictable ways, and the need for care can be determined from these responses. For a 

large proportion (perhaps 70% to 80%) of cases, use of medical services identified as 

optimal can be achieved, independent of geographic location. If this is the case in the 

U.S., it seems reasonable to assume that siilar results can be obtained in other countries 

by application of the same principles. 

Table 3 compares inpatient utilization levels in the U.S. and a number of OECD 

countries. The Table shows that despite the high overall level of costs of the U.S. 

system, utilization of inpatient hospital care in the U.S. is very low in comparison to the 

other countries. The US. bed days per capita of 1.2 is just under 50% of the average of 

2.5 observed for the OECD countries. This is a result of an admission rate which is 

about 15% below the OECD average of 16.2%, and an average length of stay which is 

about 37% below the OECD average of 14.4 days. It should be noted that the utilization 



data in Table 3 includes total population experience, while the levels illustrated in Tables 

1 and 2 represent only the commercially insured under age 65 segment of the U.S. 

population. Both the over-65 (Medicare) population and the indigent (Medicaid) have 

significantly higher levels of inpatient utilization than this segment. , 

The differences observed in Table 3 can, of course, be attributed to many factors other 

than utilization control. These might include demographics, economics, the relative 

availability of facilities, the nature of the facilities, and cultural differences and 

expectations, as well as medical practices. The extremely long average length of stay 

noted for Japan, for example, reflects the use of hospital facilities for purposes of long- 

term nursing care. The Table shows the beds per 1000 population for each country. 

Again, the U.S. value of 4.7 is about 56% of the OECD average of 8.4 beds per 1000 

population. Occupancy rates are not shown, but the U.S. rate was 69% vs an OECD 

average of 75%. U.S. hospitals are faced with the need to reduce the number of 

available beds as a result of continuing declines in occupancy levels and admission rates. 

Similar concerns may face the hospitals in other countries if the application of greater 

controls on inpatient utilization reduces the use of these services. As noted earlier, this 

will require the availability of alternative services or settings of care. 

An important consideration in whether managed care can be effective in other countries 

is the nature of the incentives which participants in the process will be offered. The 

decline in hospital utilization in the U.S., for example, has created a very competitive 

environment for hospitals. Survival will depend on the ability to have access to patients; 

but the pressure to control costs requires increased efficiency on the part of providers. 

Hospitals which can deliver quality care in a cost-effective manner will attract partners 

and survive,'while high-cost or inefficient hospitals will fail. If reimbursements do not 

provide rewards or incentives to improve medical efficiency, medical providers are 

unlikely to do so. Managed care experience in the U.S. suggests that risk-sharing and 
I 

the creation of appropriate incentives can produce significant savings in medical care 



Another aspect which may be necessary in order for managed care to be successful in 

other settings is the education of consumers with regard to medical efficiency, as 

opposed to a sense of entitlement to care which may have developed under national 

health systems. Managed care represents a rationalization of care, rather than a rationing 

of care. The objective is t o  provide the necessary level of care, in the optimal setting. 

Individuals who have become accustomed to uncontrolled access to care, especially 

where programs are financed by high levels of payroll taxes, may need considerable 

education as to the need for an alternative approach to the delivery of care. 

The growth of managed care in the U.S. has taken place within a competitive market 

system for health care and health insurance. While the availability of health insurance has 

dampened some of the usual aspects of competition in the provider marketplace, 

managed care represents a move toward greater competition. Successful managed care 

organizations have demonstrated their ability to  compete in terms of service, cost, and 

quality, and not only selection. Many national health systems have moved toward 

aspects of managed competition as a way of improving their efficiency. Significant 

additional savings might be achieved through a focus on the reduction of inpatient and 

specialist physician utilization, as has been accomplished in the U.S. 

Conclusion 

Experience with managed care in the U.S. indicates that there has been a high level of 

excess utilization in our system, and that the application of managed care principles can 

be successfbl in reducing medical costs without a loss of quality. Similar results may be 

achieved in other countries, although these will be affected by such factors as the cost, 

structure, and incentives in the current systems. In addition, the attitudes and cultures 

of citizens will need to be considered. A significant body of information on U.S. 

experience and techniques is being developed, and may be of use to actuaries and 

planners considering alternatives to current systems. Actuaries can play an important role 

in this process of combining medical knowledge with actuarial and statistical techniques 



to produce more rational patterns of utilization of the increasingly expensive resource of 

medical care. 



Table 1 

COMPARISON OF INPATIENT UTILIZATION 

lnd~v~duals under age 65 

Looselv+lawged~System strin_9entl~:Maaoa&e~~Systern 

Category of Admissions Average Days per Admissions Average Days per 
S.ewice per ID00 Lengtkof,Xay ~ I O  ~812332 L m t M - S a y  LO_OL9 
Maternity 19.60 2 69 52 80 18.25 1 74 31 78 

Mental Health1 
Substance Abuse 6.70 16.56 110.95 

Medical 32.45 4.41 143.01 

Surgical 24.64 5.51 135.83 

Other -- 0.31 2&09 8&02 

Total 83.70 5.38 450.68 

Source: Milliman & Robertson, Inc. Healthcare Management Guidelines, October, 1992 



Type of 
SByk 

Hospital 
Inpatient 

Outpatient 

Physician 
Surgeries 

Office Visits 

Radiology 

Pathology 

Other 

Other Services 
Prescription Drugs 

Miscellaneous Other 

Total 

Table 2 

EXAMPLE OF AN ACTUARIAL COST MODEL 

Individuals under age 65 

Current Cost and Utilization Levels------ Target Utilization and Cost Levels- 

Annual Average Per Member 
Utilization Cost Monthly 
p e w  perSearica C l a i m C t  

510' $1,800 $76.50 

700 $310 $18.08 

Annual 
Utilization 
nerlll(l(l 

390" 

730 

450 

2800 

700 

1950 

3000 

3900 

220 

Projected Annual Claims for 15.000 Members $33.574.200 

: Product of 89 admissiond1000 and average length of stay of 5.75 days 
" : Product of 80 admissiond1000 and average length of stay of 4.88 days 

Sources: Current Utilization and Cost Levels- Calculated Risk. American Hospital Publishing Inc., 1995 
Target Utilization and Cost Levels are illustrative only 

Average Per Member 
Cost Monthly 

peCSmh S;laimCmt 

$1,650 $53.68 

$280 $17.03 



Table 3 

INPATIENT CARE IN OECD COUNTRIES, 1991 

Australia 
Austria 
Belgium 
Canada 
Denmark 
Finland 
France 
Germany 
Greece 
Iceland 
Ireland 
Italy 
Japan 
Luxembourg 
Netherlands 
New Zealand 
Norway 
Portugal 
Spain 
Sweden 
Turkey 
United Kingdom 
United States 
OECD Average 

Beds per 
y l Q ! i  

9.8 
9.9 
9.8 
6.3 
5.4 
11.2 
9.7 
10.3 
5.0 
16.7 
5.6 
6.7 
15.8 
11.5 
11.4 
7.6 
14.5 
4.5 
4.2 
11.9 
2.4 
5.9 
4.7 
8.4 

Bed days 
ee_r_cw&a 

2.8 
2.9 
2.5 
2.0 
1.6 
4.3 
2.8 
3.3 
1.3 
5.0 
2.8 
1.8 
4.0 
3.7 
3.7 
1.6 
5.0 
1.1 
1.2 
3.4 
0.4 
2.0 
1.2 
2.5 

Admission rate 
C%~=_srpop_ulatiQn! 

23.0% 
25.6 
19.1 
14.1 
21.1 
22.8 
23.3 
21.1 
13.1 
27.5 
15.0 
15.0 
8.3 
19.9 
10.9 
13.9 
16.7 
10.9 
9.9 
19.9 
5.5 
19.3 
13.7 
16.2 

Average length 
_of-staada~)  ---- 

12.7 
11.5 
13.0 
13.9 
7.8 
19.0 
12.1 
16.1 
9.9 
19.0 
7.8 
11.6 
49.3 
17.6 
33.8 
11.7 
9.1 
10.5 
11.9 
16.8 
6.8 
14.0 
9.1 
14.4 

Source: Health Affairs, Fall, 1994; data shown are for 1991 or latest prior year available. 


