1
7

DESIGN MATERIAL

HIV/AIDS Disease and Care Project
SUMMARY
Objective


To obtain estimates of population parameters, with confidence intervals, for clinical characteristics 

of persons receiving medical care for HIV infection during 1999 in specific geographic areas.  

Methods


In each project area, HIV and AIDS cases which have been reported to HARS (the HIV/AIDS Reporting System) will be used to construct a sampling frame of medical care providers which provide care for HIV-infected patients.  Providers will be stratified based on two or three criteria: their estimated number of living patients (usually 3 strata); receipt of funds under the HRSA Ryan White Care Act; and geographic region (usually large urban versus other). Within each stratum, providers will be chosen using sampling proportional to size. 


Patients will be stratified by a combination of sex and race/ethnicity (definitions varying among sites).  For each selected provider, medical records will be abstracted for a systematic sample of patients who were in care at that provider during 1999 (defined as having at least one contact with the provider during 1999).  Sampling fractions will be defined by provider stratum and race/sex stratum.  For each provider and race/sex stratum, the random start for the systematic sample will be chosen at random


A standardized data collection instrument will be used to collect clinical information from the available medical records.  Variables of interest will be diagnoses of certain AIDS-defining opportunistic illnesses; receipt of prophylactic or preventive measures, such as vaccination, pap smears, or TB testing; prescription of antiretroviral therapies; and insurance status.  For most variables, the abstraction time frame will be the calendar year 1999; for selected variables, any occurrence of an event will be recorded if it is documented in the current medical records.

Analysis


CDC will provide software or statistical methods so that each project area can analyze its own data.  CDC will provide guidance concerning methodology.

BACKGROUND


Core surveillance activities focus on the collection of data that can be used to characterize the HIV/AIDS epidemic in terms of race/ethnicity, sex, and geographic location, and behaviors that put people at risk for HIV infection.  Selected variables of clinical interest are also collected, primarily as they relate to monitoring of stage of HIV disease.  In some surveillance project areas with low or moderate morbidity, surveillance programs also use the HIV/AIDS case report to collect basic information on access to services, such as prescription of antiretroviral therapies or prophylaxis for PCP.  However, high morbidity areas do not routinely collect this information.


In order to collect data on the clinical spectrum of HIV disease, 12 high-morbidity surveillance project areas in the United States participate in an ongoing medical record abstraction project, the Adult and Adolescent Spectrum of HIV Disease project (ASD).  In ASD, persons receiving medical care in certain medical facilities are observed through periodic medical record review and abstraction of diagnosis of opportunistic illnesses, prescription of therapies, and access to health care services.  This project has provided important information on trends in opportunistic illnesses to individual project areas and, taken in aggregate, to the national scientific community.  However, the ASD project has some limitations, in that individual subjects are not selected randomly from the population of HIV-infected persons receiving medical care; this puts some limits on the generalizability of data from the project.


As the HIV/AIDS epidemic matures in the United States, there has been a reexamination of the critical roles of the HIV/AIDS surveillance system.  Earlier in the epidemic, the surveillance system played a critical role in documenting not only the numbers of AIDS cases, but also in identifying previously unrecognized modes of HIV transmission, and the relative distribution of risk behaviors among reported cases.  In the current state of the epidemic and with more states reporting cases of HIV infection without AIDS-defining conditions, increasing numbers of cases require reporting to the surveillance system in the context of steady levels of surveillance funding. In high-morbidity areas, exhaustive information about each reported case may not practically be collected.  These factors have prompted consideration of sampling strategies which would allow surveillance programs to collect a condensed, core set of information for each reported case, and use sampling techniques to efficiently obtain estimates of certain other population parameters of interest.  


The multi-phase, cluster sampling technique in the current project could be used to collect many types of surveillance information; in this protocol, we describe the application to the collection of clinical variables, antiretroviral therapy prescription, and preventive services.  

METHODS

Definition of 2 Stage Sampling Procedure


There are three reasons why it would not be feasible to abstract medical information from a random sample of patients with HIV.  First, there are a large number of providers caring for HIV-infected patients.  Second, the provider caring for the patient is not necessarily the provider that most recently submitted information on the patient to HARS.  Third, some eligible patients have not been reported to HARS.   Therefore, we will use a 2-stage sampling process.  In the first stage, individual providers of case reports will be selected, and in the second stage, individual patients in care within the provider will be sampled.  A schematic of this process is shown below:
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Sampling Providers

Definition of the sampling frame of providers


We need to construct a sampling frame of providers caring for HIV-infected patients during the study period.  The best source of information is the providers who have reported information on infected patients (with HIV or AIDS) to the HIV/AIDS Reporting System  (HARS).  The provider assigned to each patient should be the provider that submitted the most recent information.  Thus, if the patient has been reported with both HIV and AIDS, use the provider at which the AIDS diagnosis was made; if there is information about a CD4 count or viral load done after the initial diagnosis, use the provider reporting that information, rather than the provider at which the diagnosis was made.


The provider list will be constructed from infected patients satisfying the eligibility criteria for this study:  

1.  diagnosed with HIV or AIDS before the end of 1999;



2.  alive on 1 January 1999 ;



3.  at least 13 years old on 31 December 1999.

Thus, the provider list should be obtained from patients reported to HARS satisfying these criteria.  The cut-off date for case reporting should be chosen by the study area.  Note that we cannot determine from HARS whether these patients did have a clinic visit during 1999.


CDC will generate the stratified sample of providers based on a data set from the study site.  This dataset should contain one record for each eligible case reported to HARS.  Each record should contain the following fields: provider name; patient sex; patient race; an indicator variable for Ryan White Care Act funding for the provider (if this is used stratifying providers); and a stratification variable for geographic area (if this is used in stratifying providers).  The first three fields should be taken directly from HARS.


The goal is to have a list of all providers caring for HIV-infected patients in the population to which inference should be made.  Therefore, patients with records from some providers should be deleted, including: patients known only from providers that do not provide medical care, such as counseling and testing sites; providers outside the geographic area of the study site; and other patients not of interest (in some areas, this may include incarcerated patients). In addition, eliminate patients whose medical records could not be obtained at the provider of record, including those from providers which have closed or at which access to medical records is known to be impossible (such as correctional institutions).


After deleting patients reported from these types of providers, the local data manager must edit provider names so that there is only one spelling for each provider and the names represent valid providers.  It is especially important to eliminate alternative spellings for providers – looking at an alphabetical list of providers is very helpful!  In our experience, most areas have many providers with alternative spellings.  In addition, edit provider names appropriately to account for provider mergers.  For large providers, attempt to verify that there is a single provider (rather than some kind of consortium).  If a single provider has split up, assign patients to the resulting individual providers (such as an equal number to each). 


Note that this patient list is used only to define the sampling frame of providers, and to determine roughly the relative number of patients at each provider (for stratification on size).  The data set is not used to draw any conclusions about the patient population.

Stratification of providers


Each provider will be assigned to a “size” stratum based on the total number of patients at that provider on the dataset.  The number of strata and the criteria for size will be decided locally, possibly in consultation with CDC.  Areas have generally used three size strata: small (typically 1-9 or 1-19 patients); medium (typically up to 75 or 100 patients); and large.


If feasible, providers will also be stratified by receipt of Ryan White Care Act support.  This requires that there be at least two supported providers and at least two unsupported providers within the size stratum.  Typically, support for “small” providers will not be considered.  The local area will consult with the Health Resources Services Administration (HRSA) to determine which providers receive support, and, if support is not given directly to providers, how support should be defined.


State studies should consider stratifying on geographic area, in order to insure adequate representation of providers from outside the main metropolitan area(s) in the sample.  Typical stratification has been metropolitan statistical areas with population at least 500,000 versus other.

The local area may wish to consult with CDC in defining the number of strata.  A large number of strata would make the study more difficult to conduct and may require fewer providers within each stratum than a study with fewer strata.  For technical (statistical) reasons, estimates are less precise and there is poorer power to detect differences in hypothesis tests if there are relatively few providers per stratum.  However, using more strata insures more complete coverage of the population of interest.  


For each provider in the study, we will obtain an accurate count of the number of patients in care during the study period.  Note that this may be very different from the estimated number based on the data from HARS.  Providers should not be put into a different size stratum based on the actual number of patients in care.  

Selection of the sample of providers


For each provider stratum, CDC will generate a randomly ordered list of providers using “sampling proportional to size.”  Providers will be selected for the study starting at the top of the list and going as far down the list as necessary to obtain the number of providers required for that stratum.  The number of providers required will depend in part on the number of patients in each sex/race stratum at each provider.


The ordered list of the providers within each stratum depends on the proportions of all patients in that stratum found at each of the providers.  The provider with the greatest proportion has the greatest probability of being at the top of the list.  For each provider, the probability that that provider is at the top of the list is equal to the proportion of patients in the stratum at that provider, as estimated from the file based on HARS.


For each stratum, a tentative number of providers will be chosen before the generation of this list, except for the small provider stratum (see discussion below).  The number of providers in the sample will be increased if in this stratum nearly all the patients in one of the race/sex groups receive care at only one provider.  In this case, additional providers will be chosen.


For efficient sampling, it is likely that all patients will be used at each provider in a small stratum.  Therefore, the number of small providers in the sample will depend on the number of patients required from the small stratum.


To help make final decisions about stratification of providers and the tentative number of providers chosen per stratum, CDC will send the local area a file with 10 examples of the ordered list that will be used to choose the final sample.  The local area and CDC will review these examples.  The final list will use a different random number generation process and hence is likely to be different from any of the examples.


CDC and the local area will review the final stratified ordered list of providers to decide how many providers should be chosen from each stratum, taking into account the sex/race distribution within each stratum.  The local area will then contact each provider chosen for the sample to verify that the provider will allow information to be abstracted from medical records and can provide a list of HIV-infected patients in care.  The sex and race/ethnicity of each of these patients must be available. Because this list is necessary for calculating sampling fractions and for conducting systematic sampling, it must be by sex and race/ethnicity and must include all HIV-infected patients in care, whether or not reported to HARS.  Because the information to be abstracted from medical records is of the type which providers must legally provide to surveillance staff in all project areas, in theory all selected providers will be obligated to allow review of medical records.  In practice, however, some providers (especially smaller providers who have not routinely been visited by surveillance staff in the past) may be reluctant to allow the review of records.  If a provider is not willing to participate or cannot provide the list of patients, the provider is deleted from the sample and is replaced by the next provider that would be chosen from the ordered list.   

Sampling of Patients

Eligibility Criteria

At each selected provider, all patients who meet the following conditions are eligible for the study.


1.  The patient has a diagnosis of HIV infection, with or without AIDS-defining conditions;


2.  The patient was at least 13 years old on 31 December 1999;


3.  The patient received medical care (defined as any visit to the practice, correspondence with the office, 
prescription of medications, including refill authorizations) in the practice during the study period. 

Note that these conditions are related neither to report to HARS as an HIV or AIDS case nor, if reported, to the current provider having reported data for this patient.

Methods for Compiling Eligible Patient List (Sampling Frame)


 The methods for constructing the sampling frame will vary based on the type of provider.  Some suggested strategies for different types of providers include:


1.  For hospital providers, computer-generated lists of ICD-9 codes including codes such as 042 (Human immunodeficiency virus disease) or V08 (asymptomatic HIV infection status), or lists of patients seen in the specialty HIV clinic.


2.  Some smaller providers may keep a list of HIV-infected persons in the practice; if not, the physician may be enlisted to create such a list based on recollection and review of appointment books, or laboratory billing records for certain types of tests (HIV serology, viral load determinations, CD4 counts)


3.  Some HIV clinics keep separate, computerized databases of patients who are potentially eligible for clinical trials, or for the purposes of documenting patient population in preparing for grant applications.

Definition of sampling fractions


The sampling fractions depend on the total number of patients to be included in the study, the allocation of these patients to the provider strata, and the allocation of patients to the sex/race strata.  The resources available for the study will determine the total number of patients. Typically, each area has planned to have approximately 300 patients.  The allocation of the patients among the provider size strata should reflect the estimated distribution of living patients (based on HARS) among these strata.  For example, if approximately 70% of all patients are seen at “large” providers, then approximately 70% of the sample may be allocated to the “large” providers in the sample.  It may be desirable to modify this allocation to have adequate representation of patients seen at “small” providers.  Similarly, the allocation of patients among geographic areas should take into account the distribution seen in HARS.  For strata subdivided based on Ryan White Care Act support, approximately half of the patients should be in the stratum of providers receiving support.  An important question is whether care is similar in providers receiving and not receiving this support.  To have good precision for estimates in each group of providers (and good power to detect differences), we want about half the patients to be in each group.


Areas will define sex/race stratification according the characteristics of their local epidemic and the groups for which they want to be able to make estimates.  Certain sex/race combinations will be oversampled to obtain adequately precise estimates for sex/race subgroups.  Areas have chosen three to five sex/race strata.  The most common stratification has been the dominant racial/ethnic group of men, other men, and all women.  To obtain good precision for estimates, the usual target is equal numbers of each sex/race group within each provider stratum.  Note that this may not be possible in all strata – particularly in the small provider stratum, based on previous experience.  


The same sampling fraction will be used for each race/sex stratum at all providers within a provider stratum.  The target number of patients will be computed from the decisions made about the distribution of the total sample size over the provider strata and over the sex/race strata (including an inflation factor to adjust for patients whose charts cannot be found).  The number of patients expected to be available will be computed from the lists provided by the providers sampled from this stratum.  The sampling fraction is the number of patients from this race/sex combination needed from this provider stratum divided by the total number of such patients in all providers sampled from this provider stratum.  After computation of this sampling fraction, a target number of patients for each sex/race group at each provider will be chosen.

Defining the sample of patients


Individual patients will be selected from the ordered lists of patients by sex/race at each provider.  If possible, the ordering should be by a characteristic not related to care.  Thus, alphabetical ordering is preferable to a list ordered by medical record number (which may reflect when the patient entered care at the provider).  However, ordering by medical record number is allowable.  Within each ordered list, patients will be selected using a systematic sampling procedure, with the sampling interval defined based on the sampling fraction, using a random start (provided by CDC).  Thus, if the sampling fraction is 1/10, the sample should include every 10th patient in that sex/race group in each provider in that stratum.  At each provider, the sample will start with a specified patient between the first and the 10th, with a (possibly) different starting point at each provider.


An abstractor may not be able to locate the chart for a patient to be sampled, or may find that the provider had no contact with that patient during the study period.  Alternatively, if the abstractor finds a record for a patient for whom records have already been abstracted at another provider, the current record should not be abstracted.  In any of these cases, the abstractor should use the next patient selected for the sample.  That is, if the sample is patients 3, 13, 23,…, and if records for patient 13 will not be used, the abstractor should go on to patient 23.  In order to obtain the target number of records for this sex/race group at this provider, the abstractor may need to obtain records for one or more additional patients after reaching the end of the list.  To obtain these, the abstractor should act as if the list “wraps around.”  That is, append the original list (after removing patients for whom data have been abstracted) to the bottom of the list and continue sampling at the specified interval.  It is essential that the abstractor keep a record of the number of sampled patients for whom no record could be found.   


It is important to note that we will not know the total number of patients within each provider at the time the provider is chosen.  Hence we must know the total number of patients within each sex/race group of interest at each selected provider within a provider stratum before the sampling plan can be specified for that stratum.  However, once the totals are known for all providers in a stratum, the sampling plan for this stratum can be specified, without waiting for information from any other strata. 

Medical Record Abstraction/Data Entry


Medical record abstraction will be conducted by local project staff trained in the abstraction of clinical variables from medical records.  A standardized instrument will be used for collection (see Appendixes 2 and 3); information is primarily related to diagnosis of opportunistic illnesses, provision of preventive therapies, prescription of antiretroviral medications, and health services utilization. Additional variables may be added, as dictated by local data needs or interests.


Data will be abstracted onto hard copies of forms, and identified with the patient's name at the point of collection.  The information from the paper record will be entered into an electronic database (Epi Info).   At the time of data entry, a study number will be assigned, noted on the hard copy; the name of the individual will not be entered into the electronic database for transmission to CDC.  Data will be transmitted to CDC on encrypted diskette via Federal Express or in an encrypted data file via electronic transfer for analysis.


Data should be abstracted only from the records at the provider from which the patient is sampled.  If records refer to care received at another provider, the project staff will not attempt to abstract those records .

Sample Size


In general, sample sizes should be chosen based both on resources and on statistical criteria.   The statistical criteria are likely to be the precision of prevalence point estimates for the entire population (or for subpopulations of particular interest) and power of hypothesis tests of particular interest.  These calculations should be made at several levels of expected prevalence (e.g., expected prevalences of 0.05, 0.25, 0.5).   Appendix 4 contains examples of half-lengths of confidence intervals for a range of prevalences and sample sizes.  It is important to note that these computations are for  the given number of patients obtained in a simple random sample.  Estimates from a cluster sample (this sample design) are less precise than those obtained from a simple random sample of the same size.  The effect of the cluster sample design is described by the design effect, which depends on the intracluster correlation coefficient (ICC).  The ICC measures the extent to which there is less variation within a cluster than within the population as a whole.  Estimates of the ICC, and hence of the design effect, are not yet available.

DATA ANALYSIS


The data analysis must take into account the sampling design (a stratified one-stage cluster sample) and the variation in the selection probabilities for different patients.  The latter is incorporated by assigning a weight to each patient.  This weight is the same for all patients in the same sex/race group at a provider.  The weight is the inverse of the probability that the patient was selected for the sample.  Hence the weight depends on the probability that the provider was selected and the sampling fraction for the sex/race group in the provider stratum (see Appendix 5).  Intuitively, this weight is the number of patients represented by the sampled patient.


The weights are used to estimate quantities of interest and their variances.  Means and proportions are estimated simply from the usual weighted analysis. The estimates of most interest will be prevalences (proportions), such as prevalences of OIs, of preventive therapies, and of prescription of multi-drug regimens.  The proportion of patients with a characteristic of interest is estimated as the sum of the weights for all patients with this characteristic, divided by the sum of the weights for all patients in the population of interest. Intuitively, the estimated prevalence is the estimated number of patients in the population with the condition of interest, divided by the estimated number without the condition.  If there are P patients sampled, and the ith patient has weight wi and value for a characteristic of interest (such as CD4 count) xi, then the estimated mean value for this characteristic is 


[image: image2.wmf]å

=

å

=

P

i

w

P

i

x

w

i

i

i

1

1


The expression for the variance of an estimated quantity is more complex and depends on the particular sampling design.


Hypothesis tests will be done to compare characteristics of care in specific groups.  For example, we expect to compare the prevalence of adherence to OI guidelines at providers receiving and not receiving support under the Ryan White Act.  Both these tests, and confidence intervals, require variance estimates.


CDC will provide appropriate software for analyzing a survey of this type.  The software must estimate variances appropriately.  Both EpiInfo and Stata have survey analysis modules.  Neither is adequate, as each estimates the variance under assumptions that are false for this study (selection of providers with replacement, or very small selection probability for an individual provider).  It is likely  that CDC will provide SAS code to conduct these analyses.
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