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ABSTRACT 

A clinical pharmacy service that determined blood 

potassium levels was implemented and evaluated in a 

community 

utilization 

pharmacy 

model 

practice. The pharmacy 

was developed to guide the 

Data were gathered by two questionnaires. 

service 

research. 

The study 

spanned four weeks at two locations. During one week at 

each location, blood testing was offered for a fee of $5, 

and on the other week it was free. 

A total of 320 subjects filled out a 

questionnaire. Patient attitude was positive toward the 

provision of a blood level testing service in a 

pharmacy. Subjects perceived a pharmacy 

community 

to be a 

convenient place for the service, and they stated that 

they would use such a service if it were available. 

Subjects 

use the 

stated 

service. 

that they would pay a mean of $12.46 

Tests they were most interested 

having were cholesterol, potassium, and glucose. 

Of the 320 subjects, 159 had a blood test; 

to 

in 

63 

paid a fee and 96 received it free. All subj ects 

expressed satisfaction with the service and all said that 

they would use it again. The mean amount that those 

tested were willing to pay was $14.49. 

The proposed model was partially successful in 

describing the relationships involved in utilization of a 

xvii 



xviii 

clinical pharmacy service. Demographics did not correlate 

with other variables nor did the two measures 

willingness 

significant. 

to pay. All other relationships 

of 

were 

The service was shown to be financially feasible 

based on projections from the data collected. It was 

recommended that such services be implemented. 



CHAPTER 1 

INTRODUCTION 

Clinical pharmacy services have proliferated 

during the past 

occurred in 

noninstitutional) 

two 

the 

decades. 

community 

This phenomenon has 

pharmacy (i.e., 

setting as well as in the hospital 

pharmacy setting. However, few clinical pharmacy 

services have been evaluated on the basis of their 

benefits versus their costs. Those evaluations that have 

been described in the literature were performed in a 

hospital setting and included such services as 

pharmacokinetic monitoring, patient counseling, and drug 

therapy monitoring. The evaluation of clinical pharmacy 

services in a community pharmacy setting has been largely 

absent from the literature. More important, a 

theoretical model has not been developed and adequately 

evaluated which describes the utilization, satisfaction, 

and cost benefit of a clinical pharmacy service. 

This 

deficiencies. 

be unique and 

study undertook to address those 

In order to determine what service would 

innovative to establish in a community 

pharmacy, the clinical activities performed by clinical 

pharmacists in their hospital settings were investigated. 

1 
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The activity that seemed to hold the most promise for 

introduction into a community pharmacy practice was blood 

level monitoring. Thus, the overall purpose of this 

study was to implement and evaluate a blood level 

monitoring service in a community pharmacy practice. 

Researchers have shown that the monitoring of 

blood levels of some drugs may contribute to optimal 

patient care. Traditional methods of blood level 

determinations for drugs or blood constituents have been 

done using venous blood and elaborate laboratory 

analytical equipment. This can be expensive and 

inconvenient for the consumer. 

Recently, the Ames Company has perfected the use 

of dry reagent chemistry for the serum analysis of 

several blood enzymes, electrolytes, and some drugs. The 

system is compact, efficient, 

former methods of analysis. 

and much less costly than 

It utilizes a reflectance 

photometer known as the Seralyer. This instrument 

rapidly determines serum levels of 14 blood constituents 

and three drugs. Development of this instrument made the 

establishment of a blood level monitoring service in a 

community pharmacy setting feasible. 

Often, patients may experience difficulty in 

having blood tested due to time, expense, or distance. 

In addition, blood tests most frequently require a visit 

to a physician as well as to a laboratory. Patients may 
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have blood drawn and tested but they may not be informed 

of the results. If community pharmacy could provide a 

testing service, many of these problems could be avoided. 

Therefore, it was thought that a community pharmacy would 

be a logical place for introduction of a blood level 

service. 

The first step toward establishment of such a 

service was the procurement of two sites for the 

research. Two community pharmacies were located that 

were willing to host the study. 

patient 

Next, 

data. 

instruments were developed 

Then, a blood level 

to collect 

service was 

implemented 

collected. 

Evaluations 

in the community pharmacies and data were 

Finally, evaluations were performed. 

included determination of the benefits and 

costs of establishing the service, attitude of community 

pharmacy clients toward the provision of a blood level 

service in a community pharmacy, willingness of clients 

to pay for the service, actual participation in blood 

level testing, patient satisfaction with the service, as 

well as intention to use and pay for such the service 

again in the future. 

A pharmacy service utilization (PSU) model was 

developed by the author to guide this research. The PSU 

model is depicted in Figure 1. It was derived from 
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several other models of patient behavior, which are 

described in detail in Chapter 3. 

In developing the PSU model, it was hypothesized 

that demographic variables affect how patients perceive 

a health care service. If they perceived the attributes 

of the service to be valuable, they would develop a 

positive attitude toward the service. If patients 

developed a positive attitude toward the service, they 

would be willing to use the service and to pay for it. 

Those who actually use the service would be satisfied 

with it, and would thus be willing to use and pay for the 

service again. These relationships are depicted in 

Figure 1. 
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The 

Objectives 

overall purpose of the 

6 

study was to 

implement and evaluate an innovative clinical pharmacy 

service that provided blood level testing in a community 

pharmacy setting. To achieve this purpose, two main 

objectives were developed. 

The first main objective was to develop the PSU 

model and test its ability to describe the relationships 

among variables involved in patient utilization of a 

clinical pharmacy service. 

The variables of interest were location, 

demographics, perceived attributes of the service, 

attitude/intention to use/willingness to pay, trial 

participation, external inhibitors, internal inhibitors, 

patient satisfaction, and future intention to use/ future 

willingness to pay. 

Location has been shown to be a major factor in 

community pharmacy patronage. Thus, differences between 

two locations were investigated. 

The demographic variables investigated were age, 

sex, education, and income level. Because several 

studies have shown that demographic data may influence 

the utilization of health care services, 

collected and analyzed. 

The perceived attributes of 

these data were 

the service 

investigated were the convenience of having a blood level 
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testing service in a community pharmacy, the value of the 

information obtained from a blood level test, and rapid 

test result reporting. Published studies have shown 

these variables to have been important in explaining 

patient utilization of health care services. 

Attitude was the expression of positive or 

negative opinion toward the provision of a blood level 

service in a community pharmacy. This was felt to be an 

important variable, as a positive attitude would lead to 

utilization of the service. 

Intention to use the service was a statement 

that, if such a service were available in a pharmacy, the 

client would use it. Willingness to pay was the amount 

subjects considered to be a fair price that they would be 

willing to pay for this service if it were made available 

in a community pharmacy on a regular basis. 

Actual participation was having a blood sample 

drawn and analyzed by the Seralyzer. Those clients who 

would participate in testing were felt to be the target 

population for such a service if it were implemented. 

Inhibitors were reasons for declining to use the 

blood level testing service. These were independent of 

attitude toward the service and were related to the 

individual and why he or she chose not to be tested in 

this study. External inhibitors were unexpected event~ 

or situations beyond the control of the individual whi~h 
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influenced that person to decline to use the service, 

such as lack of time to have the test done, or having 

recently had a blood test done. Internal inhibitors were 

situations related to characteristics of the individual 

that would cause that person to decline to use the 

service. Examples of internal inhibitors were fear of 

having a blood test, lack of funds to pay for the 

service~ or having to pay a fee. 

Satisfaction was the patient's statement of 

overall satisfaction with the service and indication that 

they would advise friends to use it. Future intention 

was the statement that the patient would use the service 

in the future if it were available. Future willingness 

to pay was the amount that subjects stated they would pay 

to use such a service again in the future. 

It was necessary to investigate all of the above 

variables and to determine their relationships, 

the appropriateness of the PSU model. 

to test 

Therefore, to reach the first main objective, 

two enabling objectives were developed. The purpose of 

the enabling objectives was to allow the gathering of 

information that would serve to determine patient 

attitude, intention, and willingness to pay, as well as 

to determine the relationships between variables in the 

PSU model to be tested. 
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The first enabling objective was to develop and 

use an instrument to determine patient attitude toward 

the provision of a blood level service in a community 

pharmacy, perception of the attributes of the service, 

intention to use the service, 

such a service. 

and willingness to pay for 

To reach this objective, the pharmacy blood 

level service (PBLS) questionnaire was developed, 

the PSU model as a guide. A copy of the 

questionnaire appears in Appendix A. 

using 

PBLS 

As well, the PBLS questionnaire served to 

collect demographic data on subjects. In addition, the 

PBLS questionnaire informed subjects that the service was 

available, stated the fee, and invited them to 

participate in blood level testing. Reasons for 

nonparticipation were also recorded. Thus, the PBLS 

questionnaire helped to enlist participants in testing. 

The second enabling objective was to develop and 

employ an instrument to determine the satisfaction of 

patients who had actually participated in the service by 

having a blood test done. In addition, the questionnaire 

was designed to measure how much these patients would be 

willing to pay for the blood level service if offered in 

the future as well as their stated intention to use the 

service in the future. 
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It was thought that if patients had tried the 

service and were satisfied with it, then they would 

express a desire to use this service again in the future 

and would express willingness to pay for the service. 

To achieve the second enabling objective, a 

pharmacy patient satisfaction (pPS) questionnaire was 

developed. 

Appendix B. 

A copy of the questionnaire appears in 

The second main objective was to determine the 

financial feasibility of instituting and operating a 

blood level service in a community pharmacy. Financial 

feasibility was defined as having a revenue: cost ratio 

in excess of unity. It was felt that this financial 

information would be critical to pharmacists 

contemplating the introduction of a blood level service 

in a community pharmacy. If this service were shown to 

produce sufficient revenue to pay for itself, then store 

owners would be encouraged to undertake this type of 

enterprise. If such a service were shown to be feasible 

on the basis of cost, then the availability of this 

service could become standard in pharmacies. 

To attain the second main objective, the 

predicted revenue generated by the blood level service in 

a community pharmacy was compared with the total cost of 

running the service to arrive at an overall revenue: cost 

ratio. Two enabling objectives were undertaken to 
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the necessary information for this objective. 

These were: a) to determine the estimated direct costs 

involved with the service and b) to determine the 

expected revenue that would be generated by the blood 

level service. 

Statement of the Research Hypotheses 

There were 22 hypotheses tested that are 

associated with the three main objectives stated above. 

Hypotheses 1 through 21 pertained to the first main 

objective and Hypothesis 22 pertained to the second main 

objective. The level of significance chosen for the 

statistical tests associated with Hypotheses 1 through 21 

was set at .05 for each test. The criterion for 

Hypothesis 22 was a revenue: cost ratio in excess of 

unity. These hypotheses are outlined below. 

Hypothesis I 

There is no difference between demographic 

variables of subjects at the two locations of the study. 

The demographic variables investigated were sex, age, 

education level, and income level. This relationship was 

tested using a simultaneous contrast between locations 

using all four demographic variables as dependent 

variables. 
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Hypothesis II 

Because demographic variables have been shown to 

be associated with the use of health care services, the 

relationship of demographic variables to perceived 

attributes of the service was determined. Hypothesis 2 

stated that there is a relationship between demographic 

variables (age, sex, education, and income) and perceived 

service attributes (convenience of getting a blood level 

determination in a community pharmacy, value of the 

information received from a blood level test, 

reporting of results). 

and rapid 

This relationship was tested by determining 

correlation coefficients between variables and by 

regressing the set of demographic variables on each 

service attribute. 

Hypothesis III 

There is a positive relationship between the 

perceived attributes of the service (convenience of 

getting a blood level determination in a community 

pharmacy, value of the information received from a blood 

level test, and rapid reporting of results) and attitude 

toward the service. Attitude was a score measured on a 

5-point Likert scale where subjects indicated how much 

they agreed with the statement that they liked they idea 
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of being able to have a blood level done in a community 

pharmacy. 

This relationship was tested by determining 

correlation coefficients between attitude score and each 

perceived attribute variable, and also by regressing the 

three perceived attribute variables on attitude. 

Hypothesis IV 

There is a positive relationship between the 

perceived attributes of the service (convenience of 

getting a blood level determination in a community 

pharmacy, value of the information received from a blood 

level test, and rapid reporting of results) 

intention to use the service. Intention to use 

and 

the 

service was represented by subjects' scores on as-point 

Likert scale where they were asked to indicate how much 

they agreed or disagreed with the statement that, if a 

blood level service were available in a community 

pharmacy, they would use the service. 

This relationship could be tested by determining 

correlation coefficients between intention score and each 

perceived attribute variable, and also by regressing the 

three perceived attribute variables on intention. 

Hypothesis V 

There is a positive relationship between 

attributes of the service {convenience of getting a blood 
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level determination in a community pharmacy, value of the 

information received from a blood level test, and rapid 

reporting of results) and willingness to pay for the 

service. Willingness to pay was the dollar amount on the 

PBLS questionnaire circled by subjects when asked what 

amount they would be willing to pay to have a blood test 

done in a community pharmacy. 

This relationship was tested by determining 

correlation coefficients between willingness-to-pay score 

and each perceived attribute variable, and also by 

regressing the three perceived attribute variables on 

willingness to pay. 

Hypothesis VI 

There is a positive relationship between 

attitude toward the service and actual participation in 

the service. Attitude was a score measured on a 5-point 

Likert scale where subjects indicated how much they 

agreed with the statement that they liked they idea of 

being able to have a blood level done in a community 

pharmacy. 

performed. 

To 

Actual participation was having a blood test 

test this hypothesis, the correlation 

coefficient was determined between attitude scores for 

participants and non-participants. 
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is a positive relationship between stated 

intention to utilize a blood level testing service in a 

community pharmacy and actual participation in this 

service. 

by the 

Intention to utilize a service was represented 

subjects' scores indicated on a 5-point Likert 

scale where they were asked to indicate how much they 

agreed or disagreed with the statement that, if a blood 

level service were available in a community pharmacy, 

they would use the service. Actual participation was 

having a blood test performed in this study. 

To test this hypothesis, the correlation 

coefficient was determined between intention scores for 

participants and non-participants. 

Hypothesis VIII 

There is a negative relationship between actual 

participation in the blood level service service and the 

presence of an inhibitor. An inhibitor was an event that 

precluded actual participation of an individual in the 

study. Events included lack of time at the moment to 

have a blood test performed, having had a blood test 

recently, having such testing done on a regular basis at 

an HMO or physician's office, fear of having a blood 

test, or lack of funds to pay for the test. 
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A correlation was calculated to determine the 

relationship between the actual participation rate and 

the stated presence of an inhibitor. 

Hypothesis IX 

A 

participate 

greater proportion of 

when they do not have to 

week of the study in each location, 

subjects actually 

pay. During one 

all subjects were 

given the test free of charge. During the other week at 

each location, all subjects were asked to pay a fee of 

$5. Thus, the difference in rates of participation by 

the amount charged was determined and compared. 

Hypothesis X 

More subjects in a lower income level than those 

in a higher income level state that their 

nonparticipation is due to lack of funds. To test this 

hypothesis, a correlation coefficient was calculated 

between participation and the indication that lack of 

funds was the reason for nonparticipation. 

Hypothesis XI 

Nonparticipants express a stronger opinion than 

participants that insurance should pay for the service. 

Score means for each group on the question from the PBLS 

questionnaire concerning insurance were contrasted to 

determine this relationship. 
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Hypothesis XII 

There are no demographic differences between 

actual participants and nonparticipants. This hypothesis 

was tested using simultaneous comparison of 

demographic variables. 

Hypothesis XIII 

There is no difference in the 

the four 

rate of 

participation at different locations. The rate of 

participation was defined as the proportion of those 

subjects who filled out a PBLS questionnaire who actually 

participated in blood level testing. 

Since two locations were used for this research, 

actual participation rates between the two locations were 

compared to determine the relationship. 

Hypothesis XIV 

There are no demographic differences between 

actual participants at the two different locations used 

in this study. This hypothesis was tested using a 

simultaneous comparison of all four demographic 

variables. 

Hypothesis XV 

Patients who actually participate in the blood 

testing express satisfaction with the service. 

Satisfaction was a score measured by the PPS 
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questionnaire on a 5-point Likert scale where subjects 

indicated 

they were 

how much they agreed with the 

satisfied with the blood 

statement that 

level service. 

Because the patient satisfaction scale had a neutral 

point, 

point 

the 

to 

aggregate score was compared -to the neutral 

determine 

dissatisfaction. 

Hypothesis XVI 

Payors express 

patient 

greater 

satisfaction or 

satisfaction than 

nonpayors. The satisfaction score means for payors and 

nonpayors were compared to establish the relationship. 

Hypothesis XVII 

There is no difference in patient satisfaction 

with the blood level service between actual participants 

in the two different sites. Satisfaction score means of 

actual participants in the two sites were compared to 

determine the difference. 

Hypothesis XVIII 

Satisfaction of actual participants in blood 

level testing is related to their future intention to 

participate in the blood level testing in a community 

pharmacy. Future intention to participate was a score 

measured by the PPS questionnaire on a 5-point Likert 

scale where subjects indicated how much they agreed with 
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that they would have their blood tested 

again in a community pharmacy if the service were made 

available. 

As both variables (satisfaction and future 

intention to participate) were measured at interval 

level, a correlation between the variables was calculated 

to determine the relationship. 

Hypothesis XIX 

The satisfaction of actual participants in blood 

level testing is related to future willingness to pay. 

Future willingness to pay was the amount that subjects 

indicated on the PPS (post-utilization) questionnaire 

that they would be willing to pay to have a blood level 

test again in a community pharmacy in the future if the 

service were made available. 

The correlation between these variables was 

calcul5ted to determine this relationship. 

Hypothesis XX 

There is no difference in future willingness to 

pay for the blood level service between patients at 

different sites. Future willingness to pay was the 

amount that subjects indicated on the PPS questionnaire 

that they would be willing to pay to have a blood level 

test again in a community pharmacy in the future if the 

service were made available. 



20 

The mean future willingness to pay of actual 

participants at each site was calculated and compared. 

Hypothesis XXI 

represent 

of and 

The PSU model serves as an appropriate model to 

the relationships involved in the utilization 

satisfaction with a blood level service in a 

community pharmacy. Since relationships between all of 

the pertinent variables were determined in this study, 

the significance of all correlations was examined. If 

all the relationships were statistically significant, the 

PSU was considered an appropriate model. 

Hypothesis XXII 

For the pharmacies involved, the blood level 

service is financially feasible. That is, the expected 

revenue generated by the blood level service exceeds the 

costs of implementing and running the service. In 

keeping with the customary procedure, expected revenues 

and costs were compared to arrive at a revenue-to-cost 

ratio, with a ratio exceeding unity considered to be 

feasible. 

Rationale for Research Hypotheses 

In a service utilization model, the attributes 

of the service would be weighed as to their positive and 

negative value (i.e., utility) to the patient. The 
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a blood level 

analysis service in a community pharmacy. The attributes 

of the service considered to be important in using the 

service were convenience/accessibility of the service, 

value of the information acquired, and rapid reporting of 

results. 

Ware and co-workers (1975, 1978, 1983) showed 

that convenience and accessibility were considered to be 

important 

Rosenstock, 

components 

Derryberry, 

of patient satisfaction. 

and Carriger (1959) confirmed 

that convenience could influence utilization of health 

services. The net impact of information on a subject's 

life was shown to be an important factor in health 

service utilization (Becker, Kaback, et a1. 1975; 

Johannsen, Hellmuth, and Sorauf, 1966). Haefner and 

Kirscht (1970) and Antonovsky and Kats (1970) both 

demonstrated that the perceived value of information in 

affecting outcomes was an important consideration in 

health care utilization. Schonde1meyer and Trinca (1983) 

showed that one major reason for not using a pharmacy 

patient counseling service was a negative perception of 

the value of the information received. 

The attributes of a service and subsequent 

attitude toward the service have been shown to be 

influenced by several demographic variables. The age of 

a subject has been shown to be important, with younger 
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subjects more likely to participate in screening programs 

(Becker et al., 1975; Fink, Shapiro, and Lewinson, 1968; 

Kegels et al., 1965). Education can influence health 

actions (Becker et 

et al., 1965). 

al., 1975; 

Rosenstock 

Fink et al., 1968; Kegels 

et al. (1959) showed sex 

differences in utilization of poliomyelitis vaccine with 

males participating less. Income or socioeconomic status 

has been investigated as a factor. Kirscht and 

Rosenstock (1977) showed that subjects having a lower 

socioeconomic status perceived themselves as being more 

likely to acquire an illness. Mechanic (1964) found that 

subjects in lower income groups were more self-reliant in 

treating illnesses. 

The preceding considerations were hypothesized 

to influence the attitude of the subject toward the 

service and his/her intention to use and pay for the 

service. If the subject's attitude and intentions were 

negative, subsequent participation would be less likely 

to occur. If positive, participation would be more 

likely to occur unless prevented by an inhibitor. Again, 

the positive attitude and intentions would be weighed 

against any negative factors or inhibitors. 

There are two categories of inhibitors, external 

and internal. External inhibitors are beyond the control 

of the individual and are the result of circumstances. 

Circumstances were such events as lack of time at that 
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moment to participate in the study or the fact that the 

patient had a blood level taken recently. Internal 

inhibitors are comprised of situations such as lack of 

funds to 

inhibitors 

pay for the service at that 

could thus be influenced 

time. Internal 

by demographic 

factors such as income. Fear of having a blood test 

would be another internal inhibitor to participation. 

Antonovsky and Kats (1970) showed that fear of pain 

influenced service utilization. Inhibitors can thus be 

seen to influence only participation and not attitude 

toward the service. 

Those subjects who select to actually 

participate and have a blood test performed would thus 

express some measure of satisfaction (or dissatisfaction) 

with the service. In turn, satisfaction would determine 

the subject's future participation and future willingness 

to pay for the service. 



24 

Definitions 

1. Community pharmacy. A retail pharmacy licensed in the 

State of Arizona which provides prescription drugs, drug 

information and other clinical pharmacy services to 

patients outside of a hospital, medical clinic, or other 

institutional setting. 

2. Clinical pharmacy services. Drug-related patient-

oriented services, 

therapeutic monitoring, 

medication review. 

such as medication counseling, 

pharmacokinetic consultation, or 

3. Patient. A client in a pharmacy who receives 

prescription drugs from a pharmacy subsequent to a 

prescription from a physician. 

4. Pharmacist. A person licensed to practice pharmacy in 

the State of Arizona. 

5. Blood level. The amount of a substance present in the 

serum of a patient as determined by a quantitative 

analysis. 

6. Serum. The supernatant portion of a blood sample 

after centrifugation. 

7 • Seralyzer. An instrument that performs quantitative 

blood level analyses by means of reflectance photometry. 
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8. PSU model. The pharmacy service utilization model. A 

theoretical model developed by the author to attempt to 

explain the relationships between variables involved in 

patient utilization of a clinical pharmacy service, and 

to guide the research. 

9. PBLS questionnaire. The pharmacy blood level service 

questionnaire. An instrument developed by the author for 

use in this research for gathering demographic data as 

well as information for testing research hypotheses. 

10. PPS questionnaire. An instrument developed by the 

author to collect data to be used in determination of 

patient satisfaction with the blood level service, future 

participation, 

service. 

and future willingness to pay for the 

11. Subject. A participant in a research project. In 

this study, it was a person who filled out a PBLS 

questionnaire. 

12. Actual participation. This was the signing of a 

consent form and having a blood sample drawn and analyzed 

for its potassium level. 

13. Participation rate. The proportion of subjects that 

became actual participants, that is, had a blood test. 

14. Nonparticipant. A subject who filled out a PBLS 

questionnaire, but did not have a blood test performed. 
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blood level 

service. 
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Those subjects who actually participated in 

testing and paid the fee of $5 for the 

16. Nonpayors. Those subjects who actually participated 

in blood level testing but had the $5 fee waived. 

17. Service attribute. A quality of a service that makes 

it useful or valuable for the consumer of that service. 

In ihis study, attributes investigated were the 

convenience of having a blood level testing service in a 

community pharmacy, the value of the information received 

from such a blood level test, and the rapid reporting of 

test results. 

18. Attitude. A belief or opinion toward a service. In 

this study, attitude was the subject's agreement on a 5-

point Likert scale with the statement that they like the 

idea of being able to have a blood test done in a 

community pharmacy. 

19. Intention. The belief that one will perform some act 

in the future. In this study, intention was the 

subject's agreement on a 5-point Likert scale with the 

statement that he or she would use a blood level service 

in a community pharmacy if it were made available. 

20. Willingness to pay. The stated amount, in dollars, 

that a subject claims that he or she would pay to use a 

blood level service in a community pharmacy if it were 

made available. 
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21. Inhibitor. 

an activity. 

An event that precludes participation in 

In this study, it was a circumstance that 

prevented a person from actually participating in blood 

level testing. 

inhibitors. 

These included both internal and external 

22. Internal inhibitors. These are circumstances related 

to the individual subject which prevent him or her from 

actually participating in the study. In this study, the 

internal inhibitors investigated were lack of funds to 

pay for the test, which was thought to be related to the 

financial status, hence the income, of the subject, and 

fear of having a blood test. 

23. External inhibitors. These are circumstances beyond 

the control of the individual that prevent them from 

actually participating in blood level testing. These are 

the following events: 

having one's blood 

physician's office, 

a blood test. 

24. Satisfaction. 

having recently had a blood test, 

tested regularly at an HMO or a 

and having insufficient time to have 

A positive regard toward a service. 

In this study, it was the score on a 5-point Likert scale 

which indicated agreement with the statement that they 

were satisfied with the blood level service. 
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25. Future intention to participate. Intention to use 

the same service again in the future if it were made 

available. In this study, it was the score on a 5-point 

Likert scale by which participants indicated agreement 

with the statement that they would actually participate 

in having a blood level test again in a community 

pharmacy if the service were made available. 

26. Future willingness to pay. The stated amount, in 

dollars, that an actual participant in blood level 

testing claims that he or she would pay to use the blood 

level service in a community pharmacy again in the future 

if it were made available. 

27. Financial feasibility. Determination of the 

relative expected revenues generated from a blood level 

service as compared with the expected costs incurred with 

implementing and operating the service. A service would 

be said to be financially feasible if the expected 

revenues exceeded the expected costs. 

the revenue: cost ratio exceeded unity. 

In other words, 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter will first present a very brief 

overview of the evolution of clinical pharmacy in the 

hospital setting, followed by cost analyses of clinical 

pharmacy services, then evaluations of clinical services 

in ambulatory as well as community pharmacy settings will 

be discussed. In particular, evaluations of 

will be discussed. pharmacokinetic services 

Consumer demand for health services will be 

surveyed in general as well as consumer demand for 

pharmacy services. Willingness to pay and patient 

satisfaction with health services will then be discussed, 

followed by a discussion of the same parameters with 

respect to pharmacy services. 

The development of dry chemical reagent systems 

will be summarized as well as the theory and practical 

aspects of reflectance spectrometry methods, as they 

apply to this study. 

Finally, the use of the finger stick method for 

determining blood levels of elements, 

will be described. 

29 

enzymes, and drugs 
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The Evolution of Clinical pharmacy 

The profession of pharmacy has undergone a great 

deal of change during the last few decades. In 

particular, the movement towards "clinical", that is, 

patient-oriented pharmacy has had a profound effect. 

This movement began in California in the late 1950's, and 

in 1960, the first clinically oriented Doctor of Pharmacy 

students graduated. These practitioners laid the 

foundations for the implementation of clinical pharmacy 

services. 

Clinical pharmacy was facilitated by the 

development of the unit dose system of drug distribution. 

This allowed the pharmacist to focus on drug-related 

patient problems. As a result, chart reviews were 

performed by pharmacists, as well as patient counseling, 

drug therapy monitoring, and pharmacokinetic consulting. 

The importance of such clinical services soon became 

recognized. 

Although 

pharmacy, it has 

this movement began in 

spread to community practice 

hospital 

sites. 

Dorothy Smith (1981), the then Director for Clinical 

Affairs of the American Pharmaceutical Association, 

admonished that "regardless of the area of practice, 

patient counseling is the key to professional survival". 

Hatoum et ale (1986) prepared a bibliography 

that listed 305 published articles dealing with the 
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documentation of the value and acceptance of clinical 

pharmacy 

Society 

in 

of 

the hospital setting. Both 

Hospital Pharmacists 

the 

and 

American 

American 

Pharmaceutical Association have recently become involved 

with the issue of cost justification of clinical pharmacy 

programs. 

Among the duties of a clinical pharmacist, 

Bellafiore, 

following: 

Barletta and Bartilucci (1976) listed the 

1) relating medical laboratory tests to both 

diagnosis and drug use, 2) offering educational services 

to the public and to health professionals, 3) reviewing 

the patient's progress whether in the patient's home or 

in an institution, 4) following a course of drug therapy, 

5) modifying dosage, 6) recognizing drug toxicity and 

drug loeactions, and 6) improving the use of drugs. The 

implementation of a blood level monitoring system would 

appear to align very well with these duties. 

Evaluation of Clinical Pharmacy Services 

In these days of cost consciousness, it has 

become essential that practitioners engage in 

quantitative analyses to ascertain whether their services 

are justifiable on the basis of cost. The literature 

presently contains numerous studies documenting the 

positive effects of these kinds of clinical services. 

One area where clinical pharmacy services have shown 
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themselves to cost-beneficial is the provision of drug 

education to physicians, patients, and health 

professionals. 

In a classic study, McKenney et a1. (1973) 

compared 25 hypertensives receiving education and 

monitoring by a clinical pharmacist with 25 hypertensives 

not receiving such treatment. The authors demonstrated a 

significant increase in the study patients' -knowledge of 

hypertension and its treatment, a significant increase in 

the number of compliant patients, and a significant 

increase in the number of patients whose blood pressure 

was maintained within the normal range. 

Reinders et a1. (1975) demonstrated physician 

acceptance of the pharmacist as educator and monitor of 

hypertensive patients in an ambulatory care clinic. 

Twenty-eight of 75 newly diagnosed hypertensives were 

referred to the pharmacist for follow-up. 

Hawkins et a1. (1979) evaluated the clinical 

pharmacist as manager of hypertensive and diabetic 

patients in a comparison with physicians. No 

differences were found in diastolic blood pressures or 

fasting blood glucose levels. In addition, pharmacist

monitored patients kept more appointments and had fewer 

dropouts than did physician-monitored patients. 

Compliance was higher in the pharmacist-managed group, 

but statistical significance was not attained. 
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A physician education program by Levin, Cohen, 

and Birmingham (1981) produced an overall significant 

increase in appropriate serum drug assay orders. As 

well, an estimated $2,500 was saved over the five months 

of the study. 

Self et a1. (1984) demonstrated a significant 

decrease in number of intravenous steroid doses and 

steroid costs per day in patients suffering from chronic 

obstructive pulmonary disease (COPD) after educational 

intervention by clinical pharmacists. This also incurred 

a savings of $4.67 per patient-day. In a similar study, 

Self et a1. (1985) showed education provided by clinical 

pharmacists reduced intravenous aminophylline doses in 

COPD patients. They demonstrated a saving of $103.60 per 

patient as well as a saving of $6.56 to the hospital. 

Likewise, Avorn and Soumerai (1983) showed that 

educational program by clinical pharmacists along with 

printed information reduced improper prescribing by 

physicians of propo~yphene, cerebral and peripheral 

vasodilators, and oral cephalosporins. Further evidence 

was produced by Pathak and Nold (1979), who demonstrated 

a saving of $321.90 for every dollar charged for pharmacy 

services. Society saved $833,723 during the two years of 

the study for a variety of programs, including pharmacist 

teaching of patients at home. 



of a 

Lucarotti et al. 

34 

(1973) presented a description 

pharmacist-coordinated self-administration 

medication program for obstetrical patients. pharmacists 

were responsible for patient education, counseling and 

monitoring. They did not evaluate costs involved with 

the program, but did report a patient error rate of less 

than 5% in self-medicating. 

Through patient education and counseling, Ryan, 

Johnson and Rapp (1975) were able to show a saving of 

$9.13 for every hour of pharmacist counseling time with 

surgical discharge patients. 

A sustained improvement over a five-year period 

was demonstrated by Bond and Monson (1984) in 

rheumatology and renal patients given instruction by a 

clinical pharmacist. Costs were reduced sufficiently to 

render the service cost-effective. 

Several studies have shown pharmacist monitoring 

of therapy to be cost-beneficial. Smith (1973) produced a 

benefit: cost ratio of 2.54:1 for a patient medication 

record system in a community pharmacy. Cheung and Kane 

(1975) estimated that $80,000 per year could be saved per 

300 beds through pharmacist monitoring of drugs. Savings 

came from reduction in adverse drug reactions and from 

discontinuation of many medications. Greenlaw (1981) 

evaluated pharmacist monitoring of drug interactions in a 

community hospital. A total of 51% of interactions were 
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avoided through pharmacist alteration of the drug regimen 

and physicians altered 82% of the remaining regimens 

according to pharmacist recommendations. 

A net savings of $7,069.17 to the health care 

system was estimated by Thompson and Floyd (1978) in a 

California nursing home. This amounted to 20 cents per 

patient day and was accrued through comprehensive 

pharmacist monitoring. 

The administration of total parenteral nutrition 

(TPN) requires pharmacist monitoring. Dice et a1. (1981) 

demonstrated a greater mean daily weight gain in 14 

pharmacist-monitored low-birth-weight neonates receiving 

total parenteral nutrition as compared with 14 matched 

controls who did not have pharmacist consultations. As 

well, the service proved to be cost-effective, as the 

mean amount saved was $5.32 and the fee for that service 

was $4.00. In another study, Roberts, 

Roberts (1981) demonstrated a net savings 

Teasley, and 

of $23,844 

after implementing a pharmacist TPN consulting service. 

Mutchie et al. (1979) compared 26 TPN patients 

receiving pharmacist monitoring with 26 controls who did 

not receive such service. Costs in the pharmacist

monitored group were significantly lower while weight 

gain was significantly greater. 

Currently, a trend exists for early discharge of 

patients from the hospital to the home. Several studies 
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have been done to demonstrate the savings accrued by 

pharmacists performing related functions. Wateska, 

Sattler, and Steiger (1980) showed that costs for a home 

total parenteral nutrition program were 73% lower than 

the same service in a hospital. Brakebill et al. (1983) 

showed a 76% reduction in costs from $205.68 per day to 

$48.19 per day in 55 patients moved from hospital to a 

home parenteral nutrition program. Dzierba et ale (1984) 

had predicted annual savings of $651,651 per patient for 

home versus hospital TPN. 

Suzuki and Pelham (1983) showed that therapeutic 

monitoring of cefazolin by a clinical pharmacist resulted 

in a significantly lower number of doses prescribed (37%) 

and projected an annual savings of $22,000. Abramowitz, 

Nold, and Hatfield (1982) estimated a net annual saving 

of $156,756 from pharmacist monitoring of intravenous 

cephalosporins. Britton, Schwinghammer, and Romano 

(1981) demonstrated a 46% decrease in cost of 

cephalosporins monitored by clinical pharmacists and 

decreased cost of cephalosporins per patient-day by 

43.6%. A saving of $55,715 was realized from this 

program which cost only $1500. Similarly, Abramowitz et 

al. (1983) demonstrated annualized savings of $91,071 to 

$202,815 through pharmacist monitoring of moxalactam and 

cefotaxime. 
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Pharmacokinetic monitoring is another service 

which has been evaluated. Bootman et al. (1979) 

investigated the impact of individualized gentamicin 

dosing by a clinical pharmacist in 105 severely burned 

patients, with 66 patients serving as controls. Benefit: 

cost ratios ranged from 4.5:1 using a discount rate of 

10% to 24:1 using a discount rate of 1%. The mean 

benefit: cost ratio was 8.7:1 using a 6% discount rate. 

On the other hand, Lehmann and Leonard (1982) 

reported results from a study on the effect of a 

pharmacokinetic monitoring service in a military 

hospital. Sixty patients suffering from chronic 

obstructive pulmonary disease or asthma and who had 

received theophylline therapy for at least 48 hours were 

randomized into two groups. The experimental group 

received recommendations from a clinical pharmacist using 

pharmacokinetic principles. No extra benefits accrued 

and the service cost $700 more per patient. 

Horn, Christensen, and deBlaquiere (1985) 

evaluated a pharmacokinetic service in a community 

hospital using digoxin as the target drug. Clinical 

pharmacists reduced the number of blood levels drawn, the 

number of levels in the toxic range and also the length 

of patient stay in 218 patients. Costs were more than 

offset by savings accrued. Holt (1985) described 51 

patients in a Veterans' Administration hospital receiving 
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an aminoglycoside over a six-week period. Cost was $30.54 

lower per patient using the kinetic dosing program. This 

study reported that 54% of regimens using amikacin had 

levels below the minimum inhibitory concentrations for 

90% of bacterial strains and 43% of physicians' dosing 

intervals could have been increased. 

A retrospective chart review was performed by 

Pitterle, Sorkness, and Wiederholt (1985) to determine 

whether serum drug levels were being obtained properly. 

They discovered that 251 of 409 determinations (61.4%) 

were obtained appropriately. The clinic staffed with a 

clinical pharmacist had a significantly higher rate of 

96.1% as compared with 70.3% in the neurology clinic and 

36.1% in the nonspecialty clinic. These findings suggest 

that an outpatient kinetics service having a clinical 

pharmacist may be more accurate and cost saving than a 

service not having a pharmacist. 

Robinson (1981) described the implementation of 

a clinical pharmacokinetics service at a Florida family 

practice medical group. In this service, serum drug 

levels were determined by an EMIT-based system which uses 

serum derived from venipuncture. Requests for serum drug 

determinations increased during the first year of 

operation. As well, the pharmacokinetics service was 

found to be financially self-supporting, with a net 

profit of 13%. Family practitioners concurred with the 
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pharmacist's recommendations 97% of the time. The author 

recommended assessment of compliance to allow for 

accurate calculation of predicted blood levels. 

In a related paper, Robinson, Lopez, and Stewart 

(1984) described guidelines for the establishment of a 

pharmacokinetics consulting service for ambulatory 

patients. They recommended that the first step taken be 

to determine the need for such a service. This study was 

an attempt to follow that recommendation in establishing 

patient demand for a blood level service as well as their 

willingness to pay for it. 

program 

approved 

assays 

Elenbaas, Payne, and Bauman (1980) evaluated a 

where all pharmacokinetic assays had to be 

by a pharmacist. There was a 40% reduction in 

ordered and 44% reduction in assay costs. 

Estimated savings of the program were $12,086 annually. 

In a 18S-bed acute-care hospital, Schloemer and Zagozen 

(1984) were able to show a reduction in hospital costs of 

$563.28 over two years by an aminoglycoside dosing 

program. 

A further area of pharmacist involvement in 

patient care is that of dosage alteration or of drug 

prescribing. Coleman, Evans, and Rosenbluth (1973) 

described a program wherein clinical pharmacists worked 

directly with psychiatric patients. The pharmacist could 

alter drug dosages or schedules, including 
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discontinuation of medications. Questionnaire surveys of 

physicians and nurses revealed a high degree of 

acceptance of the program 

respondents felt the quality of 

by 

care 

participants. All 

to be at least equal 

to traditional care and one third felt it was superior. 

No further analyses were undertaken. 

Davis (1978) showed that pharmacists were as 

effective in the management of streptococcal sore throat 

as physicians, physician's assistants, or nurse 

practitioners. They saved the primary care provider an 

average of ten minutes per case, and they saved costs for 

the health maintenance organization. 

Scrivens, Magalian, and Crozier (1983) 

demonstrated cost savings in a pharmacist-run drop-in 

clinic at at Veterans' Hospital. In this setting, the 

pharmacist interviewed the patient, reviewed patient 

records, and would recommend a refill, dosage change, or 

referral to a primary care practitioner. D'Achille, 

Swanson, and Hill (1978) demonstrated that pharmacists' 

decisions for authorization of medication refills matched 

physicians' decisions in 99% of 106 patients. The use of 

pharmacist 

effective. 

in this role was also shown to be cost-

Thompson et al. (1984) predicted a savings of 

$70,000 per year per 100 nursing home patients by having 

clinical pharmacists prescribe drugs for geriatric 
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patients. Pharmacists had a significantly lower number 

of drugs per ·patient, lower number of patient deaths, and 

higher number of patients discharged to a lower level of 

care. Gray, Garabedian-Ruffalo, and Chretien (1985) 

performed a cost-benefit analysis on a pharmacist-run 
\ 

anticoagulation clinic in an ambulatory setting. They 

produced a benefit: cost ratio of 6.55 which suggested 

that the program was socially acceptable. These authors 

also showed that the service effected a significant 

positive clinical impact on their patients (Garabedian-

Ruffalo et al., 1985). 

Some researchers have evaluated clinical 

services as a whole. Barker et al. (1984) evaluated 

several clinical pharmacy functions in a large teaching 

hospital. They demonstrated cost savings on three 

services, namely, discharge consultation, drug therapy 

monitoring, and drug use review. Total annual savings 

from implementation of these three functions totaled 

$152,590. Meisel (1985) similarly showed $125,648 in 

savings over a three-year period in a community hospital 

through a variety of clinical activities. 

Chrischilles, Helling, and Rowland (1982, 1984a, 

1984b) presented a model for cost-benefit analysis of 

comprehensive clinical pharmacist activities in family 

practice. They then applied this model to an actual 

family practice setting in Iowa. Activities included the 



42 

taking of medication histories, provision of patient 

education, monitoring therapy, drug therapy management, 

pharmacokinetic dosing, and physician education. Three 

situations were evaluated, including a solo physician, a 

three-physician group, and a seven-physician group. The 

solo physician could expect to realize a net annual 

benefit of between -$5,652 and $9,938, the three-

physician group between $4,190 and $15,230, and the 

seven-physician group between $26,745 and $43,497. 

Another form of cost analysis that can be useful 

when introducing a new service is break even analysis. 

Harry 

which 

Smith (1975) delineated a five-step procedure 

could be used for a break even analysis in a 

pharmacy setting. 

Step 1 was to classify all operating expense 

items into two groups, namely, fixed and variable 

expenses. Step 2 was to determine the amount of variable 

expense as a percent of sales. 

included advertising, bad debts, 

well as miscellaneous expenses. 

fixed expense was determined 

included the proprietor's salary, 

In this category he 

employees' wages, as 

In Step 3, the amount of 

in dollars. Here, he 

rent, 

power, accounting and legal fees, 

heat, light and 

interest paid, 

insurance, depreciation, and telephone. In Step 4, the 

marginal income ratio was determined. This was done by 

subtracting the percentage of variable expenses from the 
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percent of gross margin. It yielded the percentage of 

sales left to cover the fixed expenses and net profit, if 

any. Finally, in Step 5, the sales volume at the break 

even point was computed. This was done by dividing the 

amount of fixed expenses by the marginal income ratio. 

At this point, no profit nor loss is realized. 

Smith (1975) claimed that this technique could 

be applied to any fixed investment or expense. He noted 

that break even analysis is based on historical 

percentages and data which could change during the year. 

However, he added, these changes were usually minor for a 

well-established pharmacy because of the 

stability of the pharmaceutical profession. 

inherent 

Thus, many clinical pharmacy services have shown 

themselves to have a favorable benefit: cost ratio and 

also improve patient care. 

to determine the value of 

Few analyses have been done 

clinical services in the 

community pharmacy (i.e., retail pharmacy) setting. This 

study proposed to investigate that aspect of patient care 

and to determine whether income derived from a blood 

level monitoring service would offset the costs involved. 
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Consumer Demand for Health Care Services 

Maynard (1979) presented his views on the demand 

for health care services. He claims that, other things 

being equal, the demand for a commodity is related to its 

price. The individual demander compares the benefits of 

consuming one more unit of the commodity (its marginal 

evaluation) with the cost of one more unit (its marginal 

cost). If marginal cost exceeds the demander's marginal 

evaluation of the commodity's benefits, he or she will 

reduce consumption. Equilibrium is achieved when cost 

and evaluation are equal at the margin. However, stated 

Maynard (1979), "Our knowledge of the effects of prices 

levied on patient-demanders on their behavior and on the 

behavior of physician-demanders is inadequate". 

In pharmacy, investigators and practitioners 

alike are interested in determining consumer demand for 

services offered. If there is little or no consumer 

demand for a service, then it is unlikely to succeed. A 

community pharmacy needs to determine the wants and needs 

of the clientele it serves or it could face financial 

disaster. On the other hand, the offering of a new 

service with a high perceived consumer demand could lead 

to success of the undertaking and expansion of such 

enterprises. 

Knapp et al. (1969) felt that the pharmacist 

must be patient oriented to survive. However, their 
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survey found pharmacists were not patient oriented. In 

the same year, the American pharmaceutical Association 

conducted a survey to evaluate the need for and 

acceptability of non-traditional roles for pharmacists in 

poverty areas. They found that responses from the poor 

did not differ greatly from those given by more affluent 

consumers of these services. All consumers expressed a 

strong demand for information and opportunity for 

communication with the pharmacist which confirmed the 

feelings of Knapp et al. (1969). 

Kabat (1969) surveyed 1400 adults from 

throughout Minnesota. 

pharmacy. Convenience 

Over 55% patronized a single 

rated highest for all types of 

pharmacies except discount pharmacies, where price was 

first and convenience second. 

In 1973, the American Pharmaceutical Association 

commissioned the Dichter Institute to perform a nation

wide survey to determine public attitude toward pharmacy 

services. The Dichter Report (1973) concluded that 

patients were largely uninformed about pharmacy services 

but reacted positively when they were informed. 

Patients felt that the pharmacist should share with the 

physician in the responsibility for the appropriateness 

of the prescription medication and 

Furthermore, patients wanted to be 

matters affecting their health. 

its proper use. 

participants in 
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and Gagnon (1976) rated 

attitudes of rural Iowa consumers and physicians toward 

expanded pharmacist roles. 

point Likert-type scale 

A questionnaire using a five

was used. Assisting the 

physician in selection of medication was rated 3.253 by 

consumers and 3.485 by physicians, while advising the 

patient on how to take medication was scored 4.142 by 

consumers and 4.182 by physicians. For the latter, 7.5% 

of consumers indicted a willingness to pay an unspecified 

amount for this service. 

However, pharmacist provision of primary 

screening to detect diseases was only rated 2.879 by 

consumers and 2.182 by physicians. Furthermore, 

pharmacist regulation of long term drug therapy received 

only 2.903 from consumers and 2.219 from physicians and 

judging whether prescriptions should be refilled was 

rated 2.937 and 2.750 respectively. Thus, there were 

negative attitudes from both groups with respect to 

pharmacists engaging in such primary therapy. 

Wallace and Kradjan (1977) surveyed 1,200 

Washington physicians to determine their attitude toward 

the provision of medical information to patients by 

pharmacists. They found that 85% of the physicians felt 

that this practice was either beneficial or of no harm to 

the patient. However, patient self-monitoring education 
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by the pharmacist received a mean rating of only 2.3 on a 

five-point Likert-type scale. 

Stewart, Kabat, and Purohit (1977) found that 

location and price were the first and second reasons for 

selecting a particular pharmacy among 243 Minnesota 

consumers. Pharmacy services by 

these subjects. Similarly, 

were rated very low 

Gagnon (1978) conducted a 

study in North Carolina to determine consumer attitudes 

towards pharmacy services. In his study, 2297 non-chain 

consumers ranked the choice "offers services" third among 

eight alternatives, while 162 non-chain pharmacists in 

the same area ranked this option as first choice. Gagnon 

(1978) suggested that chains were successful because 

results here showed chain pharmacists to be more aligned 

with their consumers on what motives are important in 

selecting a pharmacy. 

McGhan et al. (1980) surveyed 104 metropolitan 

Minnesota consumers. They ranked traditional pharmacist 

activities high and expanded roles low on a 17-item 

scale. Marshall, Hadsall and Gourley (1981) surveyed 420 

consumers of prescription drugs about their attitudes 

toward patient package inserts (PPI's), satisfaction with 

medication information provided by the pharmacist, and 

willingness to pay for these pharmacy services. A 

majority (54.7%) were opposed to government-mandated 

PPI's. 
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In contrast, Riley and Baldwin (1980) surveyed 

200 consumers who indicated that they would be willing to 

accept a pharmacist's advice about a toothache (72.3%) 

and an antibiotic (57.4%). Faden et ale (1981) found 

that patients prefer far more detailed disclosure of 

information than what physicians routinely offer. 

Patients also felt that the ultimate decision for therapy 

should rest with the patient. Furthermore, patients said 

that they would be more compliant if they knew more about 

their drugs. 

Gagnon and Carroll (1982) reviewed studies 

dealing with consumer demand for pharmacy services. They 

noted that many professional services were considered 

important by consumers, including "explain side effects", 

"maintain medication records", "nonprescription drug 

They advice" and "check for adverse drug reactions". 

also presented a table of services that consumers wanted 

but did not receive. 

Carroll (1982) surveyed consumers in Raleigh, 

North Carolina. This research suggested that a segment 

of the consumer population exists for which provision of 

professional 

Included in 

services is an important patronage motive. 

professional services were 

records, availability of the pharmacist 

Convenience scored high on the importance 

medication 

to consult. 

scale. The 
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author thus suggested acquiring feedback on importance of 

services offered through client questionnaires. 

Carroll and Gagnon (1984) sent a questionnaire 

to 300 households in Raleigh NC and obtained a 59% 

response rate. The survey indicated a substantial 

consumer demand for the pharmacist making advisory 

services available on request. 

A questionnaire having a five-point Likert scale 

was used by Mackowiak and Manasse (1984) to determine the 

expectation of consumers toward pharmacist activities in 

traditional and office-practice settings. Activities 

included provision of information, patient education and 

counseling, advising the physician, and recommending 

nonprescription medications. The mean overall expectancy 

score was 3.98 for 16 services, with traditional services 

scoring higher than newer clinical services. However, 

increased contact with the pharmacist in an office

practice setting was associated with higher expectation 

scores. 

It thus appears that over the years, consumers 

have changed their orientation from demanding traditional 

pharmacy services to more patient-oriented services. 

This study proposed to investigate the demand for a blood 

level service in a community setting which would tend to 

verify the apparent trend toward consumer-oriented 

services. 
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Willingness to Pay 

The concept of willingness to pay goes back to 

1844 when Jules Dupuit formulated the concept of consumer 

surplus - the excess of what people are willing to pay 

for a good over its price - as it related to public 

health expenditures. This method of conducting consumer 

research has attracted much interest. Thompson, Read, 

and Liang (1984) have suggested that willingness to pay 

is the best method of valuing non-monetary benefits in a 

cost-benefit analysis. Thompson (1983) actually used a 

decision analysis approach which allows one to estimate 

willingness to pay through valuating utilities. 

One 

Thompson, 

advantage 

Read, and 

of willingness to pay noted by 

Liang (1984) is that people 

frequently ask themselves how much they are willing to 

pay for goods or benefits, whereas questions about other 

methods of valuing a service such as health lotteries, 

time trade-offs, or scales arise less often in daily 

life. 

Willingness to pay may be asked, observed 

directly, inferred or modeled (Thompson, Read, and Liang, 

1984). Inferred willingness has been determined by 

looking at premiums paid to workers in risky occupations. 

Modeled willingness to pay for risk reduction has been 

derived from a combination of data from mortality, income 

and risk aversion. For health programs that confer 
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benefits not traded in the marketplace, the most feasible 

approach seems to be direct questioning. 

Berwick and Weinstein (1985) used the technique 

of presenting scenarios to patients and asking questions 

about what the patient would do in such a situation. 

Thompson, Read, and Liang (1984) presented eight 

recommendations for conducting a survey on the basis of 

willingness to pay. 1 • Subjects should be assured 

anonymity and confidentiality. 2. 

discussions should explain the rationale and 

Preliminary 

importance 

of the research. 3. The question should be as close to 

real situations as possible. 4. Props should be used to 

enhance the sense of reality. Props include a list of 

comparable risks or payments, cards specifying benefits 

purchased, and visual scales allowing subjects to 

physically place, compare, and space their answers. 5. 

Any hypothetical suppositions (e.g. a cure 

arthritis) must be designated as such. 

for rheumatoid 

6. Subjects 

should understand that willingness to pay means their own 

personal willingness and ability to pay from their own 

funds, without supplementation from insurance or public 

monies. 7. Subjects should be enabled to detect and 

correct inconsistencies in their answers. In their 

research, these authors eliminated responses 

mathematically inconsistent as estimates. 8. 

Interviewers must be trained and monitored periodically. 
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Thompson, Read, and Liang (1984) listed four 

concerns that investigators should heed when undertaking 

willingness-to-pay research. First, people have 

tremendous conceptual difficulties with such 

probabilistic notions as reductions in risk of premature 

death. Second, effects of wording and ordering on 

responses have not yet systematically studied. Third, 

many answers are influenced by extraneous factors. For 

example, some subjects give high answers if they support 

the cause. Others assign low values in fear of having 

something "charged to them" if they give higher values. 

Others tend to say what the researcher wants to hear. 

Fourth, the presence of an interviewer can help clarify 

questions but also can bias answers. 

Berwick and Weinstein (1985) noted that a large 

amount of willingness to pay was not associated with 

information useful in decision making. For example, 26% 

of the value attached to a test was related to 

information having no decisional significance, 37% of 

the total value related to information of use to the 

patient but not to physician. 

of the test was outside of 

Overall, 44% of the value 

the realm of medical 

decisions. They further noted that most laboratory tests 

are not used at all in making (patient) management 

decisions. 
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In that study, patients grossly overestimated 

the amount that they would pay for ultrasound, offering 

more money than the tests actually cost at present. 

Berwick and Weinstein (1985) concluded that people value 

having the information, not its content. To overcome 

this problem, Thompson, Read, and Liang (1984) suggested 

that willingness to pay be expressed as a proportion of 

personal income. 

Brown and Green (1981) determined that people 

are unlikely to know what their choices are before they 

confront a choice. As a result, Thompson, Read, and 

Liang (1984) suggest that willingness-to-pay research 

should for the near future be confined to the most basic 

and straightforward applications. 

Gagnon (1978) indicated that consumers were 

willing to volunteer constructive advice about pharmacy 

services and prices and suggested this to be a good 

method to gather data on how consumers value 

pharmaceutical services. 

Willingness to Pay for Pharmacy Services 

Apple (1981) warned that "unless the public is 

willing to pay for pharmacists' professional services as 

distinguished from paying for drugs, the economic 

realities of pharmacy practice will continue to serve as 
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an impediment to pharmacists' ability to perform fully 

their professional functions". 

Huffman (1973) described a study of 500 randomly 

selected consumers in Tennessee, 96% of whom indicated 

that the pharmacist should offer medication record 

service. All indicated that they would wait one extra 

minute for their prescription, and 98% of those favoring 

the service were willing to pay up to 25 cents extra for 

the service. 

A 40-item questionnaire with Likert type 

responses was used by Gagnon (1976) to evaluate the 

willingness of 2955 Iowa consumers to pay for clinical 

pharmacist service. The return rate was 31.6% and 46.9% 

of 877 respondents indicated a willingness to pay 25 or 

50 cents for such services. A total of 92.4% indicated 

that they would accept the pharmacist offering a family 

record card if the service were free. If it cost ten 

cents per prescription, 45.4 percent of respondents 

stated that they would accept it. Similarly, Norwood, 

Siebert, and Gagnon (1976) found that 7.5% of rural Iowa 

consumers indicted a willingness to pay 

amount for advising the patient on 

an 

how 

unspecified 

"to take 

medication. In addition, Zelnio, Feldman, and Gagnon 

(1978) found that consumers were willing to pay 15 cents 

per prescription for maintenance of patient profiles. As 
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well, they demonstrated that the service was economically 

feasible. 

Marshall, Hadsall, and Gourley (1981) determined 

that an average of 39.7% of consumers were willing to pay 

for written drug information. Young consumers (below age 

35) were more willing to pay than those older than 35. 

Of those individuals willing to pay for more information, 

152 stated the amount that they were willing to pay. 

Less than 45% (i.e., less than 20% of the total 

respondents) indicated that they would pay more than 25 

cents per prescription. 

Brown, Kirking, and Ascione (1983) studied 

consumer willingness to pay for a prescription reminder 

system in Mississippi. They randomized 102 

cardiovascular patients aged 31 to 98 to experimental (53 

patients) and control (49 patients) groups. A total of 

38.6% 

$1.50 

of patients were willing to pay from 25 cents to 

for the service per prescription per visit. 

Patients rated the usefulness of the system 4.2 on a 5-

point Likert scale. 

Smith (1983) reported the results of a national 

survey undertaken by the American Pharmaceutical 

Association to determine the will~ngness of consumers to 

pay for pharmacist services. A nation-wide sample of 

1254 subjects was surveyed. Of the respondents, 31% were 

willing to pay for a medication consultation by the 
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pharmacist, 39% were willing to pay for patient records 

and monitoring such parameters as blood pressure, 45% 

were willing to pay for a pharmacist's house call, and 

57% were willing to pay a fee for a non-dispensed 

prescription. In addition, 39% said that they would pay 

a pharmacist $10 for a consultation for a minor condition 

such as cold, skin rash, poison ivy, constipation 

diarrhea, or acne. 

In that research, 61% of those aged 18-29, 43% 

aged 30-49, 35% aged 50-64, and 27% of those 65 and over 

indicated a willingness to pay for pharmacy services. 

Schondelmeyer and Trinca (1983) determined 

consumer willingness to pay for pharmacist counseling by 

actually charging patients for the service. When free, 

an average of 88.1% of patients used the service. When 

charged a fee for the service, 

rates of acceptance were 24.7%, 

25.9% accepted. Mean 

36.3% and 16.7% for fees 

of $1, $2, and $3 respectively. Greatest acceptance was 

demonstrated by clients aged 36 to 45, where 66.7% 

accepted the counseling. The more patients paid for the 

service, the more they valued it. 

This study used the willingness to pay concepts 

described above to determine the willingness of consumers 

in a community pharmacy to pay for a blood level service. 

This was the first attempt to evaluate a clinical service 

of this nature. 
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Patient Satisfaction 

Hunt (1977) defined satisfaction from a 

marketing point of view as an evaluative reaction 

resulting from the interaction of the product/situation 

with the individual's expectations. He considers it a 

quasi-cognitive construct rather than an emotion. As 

well, it is a multi-dimensioned construct. 

From the point of view of health care, Pascoe 

(1984) defined patient satisfaction as "a health care 

recipient's reaction to salient aspects of the context, 

process, and result of their service experience". The 

evaluation is seen as a comparison of salient 

characteristics of the health care experience to a 

subjective standard. Both a cognitive and affective 

component are employed in the evaluative process. Degree 

of satisfaction is seen by Pascoe (1984) as lying along a 

continuum from totally satisfied to totally dissatisfied 

which represents the dependent measure of structure, 

process, and outcome of service. 

Reviews of the literature on patient 

satisfaction of health care have been performed by Ware, 

Davies-Avery, and Stewart (1978) arid by Pascoe (1983). 

Two domains have been investigated in the 

evaluation of patient satisfaction. First is the macro 

level which asks broad questions in an attempt to 

determine overall general satisfaction. The second is 
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the micro level, which attempts to determine satisfaction 

of specific aspects of health care (Pascoe, 1983). 

Satisfaction scores at the micro level assess 

satisfaction with services actually received rather than 

satisfaction with the medical enterprise or providers at 

a collective level which is reflected by macro scores. 

Ware et a1. (1978) listed eight dimensions at 

the micro level that have been measured in published 

patient satisfaction studies. These are art of care, 

technical quality of care, accessibility/convenience, 

finances, physical environment, availability, continuity, 

and efficacy/outcomes of care. 

Ware (1981) presented an overview of a survey 

technique for measuring patient satisfaction. The aim 

was to create 

acceptability, 

reliability, 

testing. 

items that would yield measures having 

practicality, score 

validity, and precision 

variability, 

for hypothesis 

Ware (1981) cautioned to avoid confusing patient 

reports with ratings. Reports are more objective while 

ratings involve a personal evaluative component. The 

evaluation is partly based on personal standards and 

preferences. These are the measures referred to by a 

patient satisfaction survey. 

Ware (1981) claims that the best way to measure 

patient satisfaction is to use standardized items. Items 
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have two parts; a stem and a response scale. The stem 

contains a description of the aspect of care that the 

patient is asked to evaluate. The response scale defines 

the choices patients must use to express their level of 

sentiment about the particular construct. Item stems, 

response choices, and and scoring rules are said to be 

standardized when they are held constant for all 

respondents. As well, if items are scored the same 

throughout the survey, responding is facilitated, as is 

the creation of the survey. 

Satisfaction with medical care is a continuum, 

states Ware (1981); thus, it is inappropriate to treat it 

as a dichotomous variable. In addition, the use of a 

dichotomous scoring system results in a 

variability which lowers statistical power. 

lack of 

Zyzanski, 

Hulka, and Cassel presented evidence to support this 

position in a paper which described their modification of 

a scale to measure satisfaction. They reported a great 

deal of dissatisfaction was expressed by the raters with 

a dichotomous scale, as the raters considered a dichotomy 

inadequate for the purpose at hand. Thus, a scale such as 

that proposed by Likert (1932) is recommended for this 

type of research. 

As well, patient satisfaction is a 

multidimensional concept. Patients may be satisfied or 

dissatisfied for different reasons. Therefore, different 
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dimensions, such as technical quality of work or 

satisfaction with outcomes, need to be investigated 

individually. Dimensions that could be investigated 

include quality of care, accessibility/convenience, 

finances, physical environment, or availability (Ware, 

1981; Zyzanski, Hu1ka, and Cassel, 1974). 

This study undertook to determine patient 

satisfaction with a blood level service in a community 

pharmacy. The pharmacy patient satisfaction (PPS) 

questionnaire was developed to investigate overall 

satisfaction with the service, perception of service 

attributes, and intention to use the service. 

Validity of Patient Satisfaction Scales 

Cronbach (1971) declared that scale validation 

should be a continuing evaluation of each specific use of 

the scores. Stillman et a1. (1977) presented a format 

for the establishment of construct validity from 

guidelines presented by Sabers and Whitney in an 

unpublished manuscript. These were in the form of five 

questions: 1) Does the instrument measure what it should? 

2) Does the instrument not measure what it should not? 

3) What conditions cause changes in the scores? 4) Does 

the instrument measure more than one thing? 5) What else 

should be known about the instrument? 
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One well-used patient satisfaction scale was 

developed by Hulka and co-workers in 1970. They based 

their scale construction on Thurstone 

a number 

scaling which 

of statements requires the development of 

thought to express varying degrees of favorableness or 

unfavorableness toward medical care and selecting items 

from equal intervals along that scale. 

Statements were then submitted to panels of 

judges who were requested to rate each statement for the 

degree to which it reflected a favorable or unfavorable 

sentiment toward medical care and physicians. Scores 

were judged along a continuum ranging from extremely 

favorable to extremely unfavorable. Each statement was 

then given a median score and an estimate of variance 

dependent on the degree of concensus among the judges. 

Those statements which lay at equidistant points along 

the scale and exhibited high concensus were then applied 

to the population under study. Respondents received an 

overall score indicating their level of satisfaction on 

the basis of the median score for statements with which 

they agreed. 

To develop statements, published literature 

dealing with similar satisfaction measures was consulted. 

They found that three content areas most frequently 

discussed 

qualities, 

were professional 

and cost/convenience. 

competence, personal 

They began with 300 
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statements, 100 in each area, and eliminated poor choices 

to arrive at 159 statements. 

Three groups of judges 

general practice physicians, 

university training course, and 

were chosen including 

social workers at a 

members of a local 

women's group. Raters were asked to score each statement 

on a 9-point scale. The correlations between groups for 

median scores were .98, .98, and .99 which indicated 

extremely high concordance. 

Finally, two scales containing 12 to 14 

statements on each content area were selected based on 

the median score value and the interquartile range. 

Statements with extreme median values of 1.3 and 8.7 were 

chosen in addition to statements at approximately equal 

intervals of.5 between these extremes. Interquartile 

ranges exceeding 1.5 were excluded from consideration. 

The final product was a 41-statement questionnaire. 

After identifying a problem of validity with 

some of the items, all 149 items were reanalyzed using a 

panel of 39 experienced public health nurses. Each item 

was categorized 

(professional 

as into which of the 

competence, personal 

three categories 

qualities, or 

cost/convenience of care), if any, it fell. Items were 

considered acceptable only if 70% or more of the judges 

agreed on the content area and not more than three judges 

refrained from allocating the item to any of the areas. 
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In that analysis, 

previously mentioned, due 

79 items were acceptable. As 

to objections from raters, 

responses were altered from agree/disagree to a 5-point 

Likert scale. 

In order to accommodate the combination of a 

Thurstone scaling method with a Likert scale, Zyzanski, 

Hulka, and Cassel (1974) developed a new scoring scheme 

called the Scale product method. Weights for the new 

scale were derived by taking the old Thurstone values and 

subtracting 5 if the original value exceeded 5. If the 

original value was less than 5, it was subtracted from 5. 

Thus, the new weights ranged from 0 to 4. Items 

expressing a positive sentiment were scored +2 for 

strongly agree and +1 for agree. Uncertain scores 

received 0 and negative sentiments received -1 for 

disagree and -2 for strongly disagree. Weights were 

multiplied by sentiment scores to produce values that 

were summed to arrive at the total satisfaction (Scale 

Product) score. 

Ware et ale (1975) took a different approach to 

the construction of a patient satisfaction scale. They 

cited the need for three types of evidence before 

proceeding to plan or evaluate health care services based 

on consumer perceptions. First, it must be shown that 

consumers are able to distinguish among the various 

characteristics of physicians and health care services. 
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Second, it must be shown that reliable index scores can 

be computed for identified perceptual dimensions. Third, 

it must be shown that those scores which are found to be 

reliable are also valid, 

health care outcomes. 

that is, related to important 

Ware et al. (1975) used a questionnaire 

containing 87 items which measured four scales. These 

were 1) evaluation of health care in the area, 2) beliefs 

about physician behavior, 3) reasons for postponing 

physician visits, and 4) general attitudes toward 

physicians and health care services. 

completed interviews. 

They obtained 903 

Results were analyzed using factor analysis. 

This method supported both the existence and validity of 

a variety of consumer perceptions. They noted that 

consumers appear to differentiate between the absolute 

cost of services and payment mechanisms. 

Ware and Snyder (1975) also used factor analysis 

to determine construct validity of 433 responses to an 

80-item questionnaire scored on a 5-point Likert scale. 

Items that failed to meet their hypothesized criteria 

(factor loading of +.40) were eliminated or adjusted. 

From this analysis, 20 indices of care were derived which 

were represented by 56 questions. 

turn subjected to factor analysis. 

These indices were in 
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The higher order factor analysis yielded four 

factors, namely, physician contact, availability of 

services, continuity/convenience of care, and access 

mechanisms (including financial considerations). 

The Patient Satisfaction Questionnaire (PSQ) was 

further modified (Ware et a1., 1983). In this 

modification, both global satisfaction and satisfaction 

with specific aspects of care were investigated. This 

was done using six or more questions for each aspect of 

care, as they found that single item scores were coarse, 

less reliable, and substantially influenced by the 

direction of the wording. Scoring of items ranged from 1 

for "strongly disagree" to 5 for "strongly agree". 

Ware (1978) investigated the effects of 

acquiescent response set (ARS) on patient satisfaction 

ratings. 

is, to 

ARS is the tendency to respond positively (that 

agree) with questionnaire items even when the 

items represented opposing attitudes. 

Ware (1978) found that 40 to 60% of respondents 

manifested some degree of ARS. This was determined by 

summing the number of times that a subject agreed with 

both positive and negative 

attitude. ARS scores were 

satisfaction scores computed 

unbalanced scales much more 

statements on a single 

positively correlated with 

from single items and 

often than with balanced 

satisfaction scales. ARS scores were also found to be 
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negatively correlated with education and income. 

However, correlation coefficients were not high, as they 

ranged from -.15 to -.26. 

In a subsequent study, Winkler, Kanouse, and 

Ware (1982) used ARS scores as a covariate to control for 

acquiescence. They found that this partial correlation 

technique reduced the average interitem correlation among 

like-worded items and increased the correlation among 

unlike-worded items expressing the same concept. 

Principal components analysis yielded factors that were 

more interpretable, according to the authors. 

Reliability of Patient Satisfaction Scales 

The use of dual scales in the 

development of the instrument allowed 

original 

for the 

determination of parallel forms reliability. A total of 

49 subjects participated in a pretest evaluation that 

produced correlation coefficients of 0.43 (n = 15) for 

cost/convenience, 0.75 (n = 17) for personal qualities, 

and 0.63 (n = 17) for professional competence. The 

overall, r was 0.63 (n = 49). 

Using the revised questionnaire and combination 

Thurstone-Likert scoring, Zyzanski, Hulka, and Cassel 

(1974) queried 1258 patients. Reliability was determined 

using 

length 

a split-half method and correction to twice its 

with the Spearman-Brown equation. Reliability 



67 

coefficients were .75 for professional competence, .86 

for personal qualities, and .68 for cost/convenience. 

The total reliability was .90. 

Ware and Snyder (1975) used the test-retest 

method at a six week interval to determine reliability of 

their initial scale. Correlation coefficients ranged 

from .57 to .70. The Kuder-Richardson-20 formula was 

used to measure overall internal consistency reliability 

and correlation coefficients between each item and its 

factor were also computed. KR-20 coefficients ranged 

from .47 to .76 while item-factor coefficients ranged 

from .25 to .51. Coefficients were not presented for the 

scale derived from the final factor analysis. 

Ware et a1 • (1975) calculated internal 

consistency of • 66 to .89 for total scale re1iabi1ities 

and item-factor re1iabi1ities of 

original scale. 

.41 to .89 on their 

Ware et a1. (1983) calculated reliability by 

both internal consistency and test-retest methods. 

Cronbach's (1951) alpha ranged from .23 to .94 with 68 of 

72 correlation coefficients being above the .50 

recommended standard. Twenty-eight of 34 test-retest 

correlation estimates equaled or exceeded .50. However, 

coefficients for single item measures were much less 

favorable, as 75% of the 55 items were below .50. 
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Patient Satisfaction Studies 

Hulka et a1. (1975) surveyed 1713 adults and 

found that they had overall favorable attitudes toward 

professional competency and the personal qualities of 

the physician. Accessibility, including costs and 

convenience, were less highly regarded. Similarly, 

Stratmann et al. (1975) found that people are generally 

satisfied with the health service they receive and 

express confidence in the leadership of health 

professionals. However, respondents expressed concern 

about costs and accessibility. 

Ware and Davies (1983) found that differences in 

patient satisfaction had 

consequences. Dissatisfied 

noteworthy 

patients had 

behavioral 

increased 

tendency to change health care providers. This finding 

has important implications for health care providers. 

Ludy, Gagnon, and Caiola (1977) investigated 

pharmacy patient satisfaction in two ambulatory settings. 

Satisfaction with pharmacy services was significantly 

correlated with the amount of time spent with the 

pharmacist, total activities received during the 

interaction, satisfaction with hospital services in 

general, and negatively with waiting time. Their 

questionnaire was not presented. 

Marshall, Hadsall, and Gourley (1981) found that 

87.9% of patients were satisfied with the amount of 
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information provided by the pharmacist. In their study, 

older patients were more satisfied than younger patients. 

Mackowiak and Manasse (1984) determined patient 

satisfaction with pharmacy services which were based on 

competencies derived from the American pharmaceutical 

Association standards of practice. The mean satisfaction 

score was 3.74 on a five-point Likert scale. The more 

frequent contact the patient had with the pharmacist, the 

higher was the satisfaction score. 

In October of 1985, results of an independent 

national survey conducted by Schering Laboratories were 

published in American Pharmacy (Anon, 1985). An 

overwhelming majority of 96% of patients who bought a 

pharmacist-recommended product indicated that they were 

satisfied with the product's performance. Ninety-one 

percent said that they would buy the product again from 

the pharmacist. Nine out of ten consumers said that they 

would take the pharmacist's advice and see a physician if 

the pharmacist considered the condition to be serious. 

Smith and Einarson (1985) surveyed consumers of 

information from a statewide drug information center. 

Virtually every respondent indicated that the information 

received was helpful, with 81.2% indicating very helpful, 

4.5% somewhat helpful, and 13.6% indicating that it was 

helpful. A total of 97.4% stated that the drug 

information service was a valuable service that should be 
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continued. If the center were to be discontinued due to 

budget cuts, 104 of 154 respondents indicated that they 

would be willing to write to their state representative 

requesting support for the service. 

No patient satisfaction articles could be found 

in the pharmacy literature. Little else has been 

published which focuses directly on the question of 

satisfaction with pharmacy services. No articles could 

be found that described the development of a pharmacy 

patient satisfaction questionnaire at either the macro or 

micro level. 

This study sought to address that deficiency 

through the development of the PPS questionnaire for a 

specific pharmacy service. Thus, the PPS questionnaire 

It was hoped that the is aimed at the micro level. 

questionnaire could 

patient satisfaction 

services. 

be adapted for 

with other 

use in evaluating 

specific pharmacy 

Models of Health Care Consumer Behavior 

Fishbein and Adjzen (1975) proposed a behavioral 

intention model. They proposed a model to explain 

intention to participate in an enterprise based on 

weighted scores from subjective norms and strength of 

beliefs. The model can provide some assistance in 

describing intention, but was not intended to explain 
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it 

placed a large amount of emphasis on beliefs of peers. 

This viewpoint may not be appropriate in assessing why 

individuals use a blood level service, which may be 

considered to be a personal decision. Thus, the pharmacy 

service utilization (PSU) model was developed to 

investigate events beyond the scope of the Fishbein 

model. 

The health belief model (HBM) was formulated by 

Rosenstock (1966, 1974) to explain why people utilize 

health care. It was originally designed to assess 

participation in preventive health measures, but has been 

expanded to include a host of health-related behaviors. 

Thus, one could deem this model appropriate for the study 

of participation in a blood level service. Like the 

Fishbein Model, the HBM is limited in that it stops with 

the likelihood of taking recommended acticn and does not 

explore actual participation and resulting consequences. 

Aday and Andersen (1975) described a model which 

served as a framework for the study of access to medical 

care. These authors proposed three major sets of factors 

were involved, which were predisposing, enabling, and 

need factors. Elements of their model have been 

incorporated into the PSU model. However, the PSU model 

is a somewhat expanded and refined model. 



72 

Andersen and Aday (1978) tested their model and 

found age and level of illness to be major determinants 

of the number of health services people receive. 

Ed uca t ion, income, insurance, and avai lab i1 i t Y of 

physicians were also significant factors. In addition, 

perceived health and symptoms of illness were important. 

It should be noted that the model was for prediction of 

physician services by ill people. The present study 

focused on utilization of a service that was intended to 

monitor a patient's status with regard to therapy as 

opposed to a service that provided treatment. As a 

result, modifications were made to address needs of the 

situation. 

Enis (1977) summarized models of consumer 

behavior used in marketing known as the "hierarchy of 

effects" model. Four models of this type discussed were 

the model of Dagmar (Colley, 1961), Lavidge and Steiner 

(1961), the AIDA model (Strong, 1925), and the adoption 

process (Rogers, 

incorporate the 

1983). All four of 

ideas of awareness, 

these models 

judgment or 

evaluation, a favorable attitude or conviction, and 

purchase. For example, the acronym AIDA stands for 

attention, interest, desire, and action. 

One of the hierarchy of effects models that 

could be applied to the introduction of a blood level 

service into a community pharmacy is the diffusion of 
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This model contains 

five phases: awareness, interest, evaluation, trial, and 

adoption. The PSU model parallels the diffusion of 

innovation model in that the PSU model tests information 

about the 

evaluation 

blood level 

of it (i.e., 

service, patients' subjective 

attitude), actual trial of the 

service, and intention to use the service in the future. 

As with other models, the PSU model incorporates some of 

the ideas of the adoption model and expands on others. 

McDaniel (1982) presented an information

processing model of consumer behavior based on the 

decision making process. There were seven main steps in 

the purchase process described by the model. These were 

a stimulus, a perception by the consumer, need to search 

for additional information, evaluation of information, 

purchase, outcome, and postpurchase evaluation. These 

steps are related to hierarchy of effects models and in 

addition include postpurchase outcome and evaluation. 

These last two steps have been incorporated into the PSU 

model. 

The Pharmacy Service Utilization Model 

The PSU model was developed to serve as a model 

for this research. A diagram outlining the model is 

illustrated in Figure 1. The PSU model is an eclectic 

model incorporating elements of different theoretical 
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models including the HBM, Fishbein Model, the utilization 

model of Aday and Andersen, Rogers's adoption model, and 

McDaniel's consumer behavior model. The ultimate theory 

underlying the PSU model is decision theory. This theory 

states that people weigh the advantages and disadvantages 

of a set of decision alternatives and select the choice 

that maximizes their utility or expected utility. In 

other words, they weigh the pros and cons of a decision 

and choose the alternative that they perceive to have the 

greater weight when measured on a common scale. 

places 

The weighing of 

in the PSU model. 

alternatives occurs in 

First, people weigh 

relative merits of the attributes of a service. 

two 

the 

In a 

service utilization model, the attributes of the service 

would be weighed as to their positive and negative value 

(i.e., utility) to the patient. The service tested in 

this research was a blood level analysis service in a 

community pharmacy. The attributes of the service 

considered to be important in using the service were 

convenience/accessibility of the service, value of the 

information acquired, and rapid reporting of results. 

Ware and co-workers (1975, 1983) showed that 

convenience and accessibility were considered to be an 

important component of patient satisfaction. Rosenstock, 

Derryberry, and Carriger (1959) confirmed that 

convenience could influence utilization of health 
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services. The net impact of information on a subject's 

life was shown to be an important factor in health 

service utilization (Becker, Kaback, et ale 1975; 

Johannsen, Hellmuth, and Sorauf, 1966). Haefner and 

Kirscht (1970) and Antonovsky and Kats (1970) both 

demonstrated that the perceived value of information in 

affecting outcomes was an important consideration in 

health care utilization. Schondelmeyer and Trinca (1983) 

showed that one major reason for not using a pharmacy 

patient counseling service was a negative perception of 

the value of the information riceived. 

The attributes of a service and subsequent 

attitude toward the service have been shown to be 

influenced by several demographic variables. The age of 

a subject has been shown to be important, with younger 

subjects more likely to participate in screening programs 

(Becker et al., 1975; Fink, Shapiro, and Lewinson, 1968; 

Kegels et al., 1965). Education can influence health 

actions (Becker et al., 1975; Fink et al., 1968; Kegels 

et al., 1965). Marital status was shown to have variable 

effects (Anderson and Bartkus, 1973). Rosenstock et a1. 

(1959) showed sex differences in utilization of 

poliomyelitis vaccine with males participating less. 

Socioeconomic status (SES) has been investigated as a 

factor. Kirscht and Rosenstock (1977) showed that lower 

SES subjects perceived themselves as being more likely to 
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while Mechanic (1964) found them to 

be more self-reliant in treating illnesses. 

The second locus of the judgment process occurs 

when the patient is actually presented with the 

opportunity to participate and use the service. The 

preceding considerations were hypothesized to influence 

the attitude of the subject toward the service and 

his/her intention to use and pay for the service. If the 

subject's attitude and intentions were negative, 

subsequent participation would be unlikely to occur. If 

positive, participation would be likely to occur unless 

prevented by an inhibitor. Again, the positive attitudes 

and intentions would be weighed against any negative 

factors or inhibitors. 

There are two categories of inhibitors, namely, 

external and internal. External factors are beyond the 

control of the individual and are the result of 

circumstances. Circumstances were such events as lack of 

time at that moment to participate in the study or the 

fact that the patient had had a blood level taken 

recently. Internal factors were comprised of situations 

such as lack of funds to pay for the service at that 

time, or simply having to pay a fee. Internal factors 

could thus be influenced by demographic factors such as 

income. Another internal inhibitor would be fear af 

having a blood test. Antonovsky and Kats (1970) showed 
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that fear of pain influenced utilization of some health 

services. Inhibition can be seem to influence only 

participation and not attitude or intention. Inhibition 

is also situation specific and subject specific. 

Those subjects who select to participate and 

utilize the service would thus express some measure of 

satisfaction (or dissatisfaction) with the service. In 

turn, satisfaction would determine the subject's 

intention to use the service again (i.e., adopt the use 

of this service) and his/her willingness to pay for the 

service in the future if such a service were available. 

To 

developed. 

test this model, two questionnaires were 

The first, the PBLS questionnaire, measured 

demographic variables, attitude toward the provision of a 

blood level service in a community pharmacy, perception 

of the attributes of the service, intentions of to use 

the service, and willingness to pay for it. A copy of 

this questionnaire appears in Appendix A. 

The second, the PPS questionnaire, measured 

patient satisfaction as well as intention to utilize and 

pay for the service in the future in patients actually 

trying the service. A copy of this questionnaire appears 

in Appendix B. 
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Blood Level Analysis and Technology 

The discovery that blood elements required 

certain concentrations to maintain body homeostasis was 

the first step toward clinical laboratory chemistry. It 

was soon realized that excessively high or low levels of 

such elements as potassium, sodium, or calcium could lead 

to serious complications or even death. 

This led to the development of accurate methods 

of quantitative analysis of essential blood component 

values. Tests were developed for enzymes such as LDR, 

SGOT and SGPT, then for blood gases such as carbon 

dioxide and oxygen. 

Not long ago, it was discovered that some drugs 

require a specific blood level concentration in order to 

adequately perform their function as well as to avoid 

unwanted side effects. This led to the search for tests 

that could provide quantitative analyses of drugs in the 

blood. From this search at the resultant body of 

knowledge came the clinical pharmacy service known as 

pharmacokinetics. It has grown into a well-respected 

area of specialization. 
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Dry Reagent Chemistry 

Free and Free (1984) reviewed the history of the 

development of dry reagent chemistry. The first dry 

R chemistry system used was Clinitest which detected sugar 

in the urine. 

Zipp ( 1981) described the development of 

quantitative serum chemistry system using dry reagent 

chemistry. This technology originated with urine and 

whole blood dip test sticks, the first one being 

R Clinistix produced by the Ames Company. The dry reagent 

chemistry system consists of the instrument, a 

reflectance photometer called the Seralyzer, along with 

solid phase reagents (Zipp, 1981). 

Technology has made it possible to easily 

control matrix thickness, fiber density, and solvent 

absorbancy (Walter, 1983) • As a result, dry reagent 

tests were developed. Originally, there were five 

reagents, including glucose, BUN, uric acid, bilirubin, 

and LDH. Recently, nine more have been added, along with 

tests for three drugs. 

The basic structure of dry reagent carriers is a 

support material, a reflective zone, and a reagent zone. 

The support material is usually a thin, rigid plastic or 

plastic-like material that may be transparent or 

reflective. Support material serves as a building base 

for the reagent chemistry carrier (Walter, 1983). 
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The r.eagent strip is composed of a cellulose 

matrix into which is impregnated those reagents necessary 

for a given chemical determination. The test strip is a 

5 x 10 mm paper rectangle. After the impregnation 

process, the matrix is dried and bonded with a special 

adhesive layer onto a plastic support which allows for 

ease of insertion onto and removal from the instrument. 

Cellulose is used as a matrix due to its ability to 

impregnate a host of materials, even under extreme 

conditions. For example, the bilirubin test requires a pH 

near 1 • Also, it is possible to incorporate reagents 

necessary for coupled reactions into a cellulose matrix 

in such a way that they will not react until rehydrated. 

For example, the triglyceride test has a sequence of 

enzymatic reactions. The process of impregnation and 

drying produces self-contained reagent strips that are 

usually stable, and provides room temperature stability 

in excess of one year, even for strips containing NADH 

which is unstable in wet systems (Karmen and Lent, 

Zipp, 1981). 

1982; 

The major function of the reflective zone is to 

reflect to a detecting system any light not absorbed by 

the chemistry of the carrier. The reflective zone is 

usually constructed with pigments such as titanium oxide 

(Ti0
2

) or barium sulfate (BaS0
4
), or reflective materials 

such as metal foils. Where paper constitutes the reagent 
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zone, the paper matrix itself acts as a reflective layer. 

The primary requirement for the reflective material is 

that its absorbance of light in the visible range and, if 

possible, in the ultraviolet range, be negligible 

(Walter, 1983). 

The reagent zone assembly 

reagents for a specific chemistry. 

constructed with a paper matrix, 

contains all the 

This zone may be 

a synthetic fiber 

matrix, film layers, 

or a hybrid of these. 

other porous nonfibrous materials, 

The reagent zone of the carrier is 

the most complex region of the carrier. In addition to 

the detecting chemistry, this zone may provide 

several additional functions including a separation 

membrane, a masking layer, or a trapping layer (Walter, 

1983). 

The cross-sectional thickness of such a carrier 

may be less than 100 micrometers. The quantities of 

reagents made available during analysis are controlled by 

their concentrations in the casting medium, and the 

thickness of the cast film, and their solubility in the 

sample solvent. 

Film matrices commonly consist of such polymers 

as cross-linked gelatin, agarose, alginate, polyvinyl 

alcohol, polyvinyl-pyrrolidone, and cellulose acetate. 

The porosity of the film is controlled by such factors as 

the molecular weight of the polymer, the degree of cross-
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linking, and the concentration of the polymer in the 

casting medium (Walter, 1983). 

In dry reagent chemistry, the user need only to 

apply 30 microliters of sample to the reagent pad which 

activates the reagents. This reaction produces a colo~ 

which is proportional to the concentration of the 

particular analyte in the sample (Zipp, 1981). The color 

is evaluated by means of reflectance photometry. 

Reflectance Photometry 

Greyson (1981) noted that there are two types of 

reflectance, specular and diffuse. Specular reflection is 

of limited use in monitoring dry reagent chemistries 

(Walter, 1983). Impregnated fiber technology depends 

only on diffuse reflectance. 

The characteristic feature of a diffuse 

reflector is that light is reflected from its surface in 

a hemispherical distribution which is independent on the 

angle of incidence. The theory is that of Kubelka and 

Munk (1931). 

medium, some 

scattered. 

As light passes downward through the 

of it is absorbed and some of it is 

Light that isn't absorbed ultimately reaches 

the backing layer where it is reflected back again. As 

it travels back up, more of it is abs~rbed and more is 

scattered. Light scattered from the downward directed 
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beam adds to the intensity of the light directed upwards 

and vice-versa. 

Diffuse reflectance is not a surface phenomenon, 

but 

and 

the result of light reacting with various 

physical factors in the reaction volume 

chemical 

of the 

carrier. The factors include absorption, transmission, 

and scattering properties of the illuminated material. 

The 

is 

reaction volume of the carrier, 

either generat~d or degraded, 

where a chromophore 

is illuminated at a 

suitable wavelength. The amount of diffuse light 

recovered with the aid of the reflective layer is a 

measure of the progress of the reaction. The intensity 

of the light reflected by the reaction media is 

determined relative to a known reflectance standard. The 

commonly used percent reflection is expressed as: 

%R = 

where Is' 

the reagent 

I and R represent the reflected light 
r r 

carrier, the reflected light from 

from 

the 

reference, and the percent reflectivity respectively 

(Walter, 1983). 
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Method Used by the Ames Seralyzer 

The method used by the Ames Seralyzer has been 

described by Zipp (1981) and by Clark and Broughton 

(1983a). Zipp (1981) determined that there is a critical 

need to measure the intensity of the color accurately. 

As previously stated, the most suitable for this purpose 

is reflectance spectroscopy. The method makes use of an 

integrating sphere. This is a closed sphere with a 

highly reflecting surface into which the sample is 

placed. In this configuration, light incident on the 

sample that is not immediately reflected to the detector 

will be multiply reflected about the sphere surface until 

it finally reaches the detector or is absorbed by the 

sphere wall. In the Ames system, the intensity of light 

which is reflected from the pad surface is reflected is 

prop~rtional to the amount of color which is formed on 

the reagent pad. This color is related to the 

concentration of the analyte under consideration. 

The light source is a xenon flash tube which 

produces a high intensity flash light over the entire 

spectral region. This source provides a high light 

intensity at 340 nm) so that enzymatic reactions can be 

carried out in the UV spectral region. The reagent strip 

itself sits on a thermostated table which is pushed into 

the integrating sphere after sample application. The 

environment of the sphere is thermostatically controlled 
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so that the reaction conditions can be maintained 

constant. Projecting into the sphere is a collimating 

device which collects the light reflected from the pad 

surface and puts it through an interference filter to a 

solid state detector. Also projecting into the sphere is 

the reference detector port which directs light scattered 

form the sphere wall to the reference detector. 

The raw reflectance is then the ratio of the 

sample and the reference detector signals. This 

procedure eliminates error in reflectance reading due to 

changes in light intensity from flash to flash. The 

sapphire window which covers the sample and reference 

detector ports is used to minimize evaporation from the 

pad surface. The interference filter which covers the 

detector ports is contained in a plug-in module which is 

specific for each serum test. This module contains not 

only the appropriate filter for a given test, but also a 

read-only memory chip which contains the instructions 

necessary for proper processing of the reflectance 

signals. For example, such things as the number of 

reflectance readings as well as the time intervals 

between readings is programmed into this chip and 

communicated to the instrument microprocessor. 

In order to account for variations in reagent 

reactivity from lot to lot or as strips age, this system 

utilizes a two-point "live" calibration procedure to 
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establish a linear relationship between reflectance (or 

an appropriate transformation thereof) and analyte 

concentration. "Low" and "~igh" calibration solutions of 

known concentration are used to establish this 

relationship. 

each test 

algorithm. 

The calibration procedure is identical for 

and each possesses its own mathematical 

Use of a microprocessor allows for inclusion of 

tests to detect errors or system failures. Upon 

completion of the calibration, the instrument 

microprocessor checks the calibration slope to determine 

its validity. If outside the required specification, an 

error message is given. Such conditions as improper 

sample dilution, unreactive agent, loss of instrument 

thermal control, or improper operating procedures will be 

recognized by the instrument and an appropriate message 

flashed on the instrument display (Zipp, 1981; Clark and 

Broughton, 1983a). 
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Operation of the Sera1yzer 

Clark and Broughton (1983a) described the actual 

operation of the machine. After allowing 20 minutes to 

warm up, appropriate test module is inserted, and the 

sphere rehydrated. This is done by placing a used 

reagent strip of any type on the reagent table, applying 

30 microliters of distilled water, and inserting the 

table into the Sera1yzer. 

The instrument is next calibrated for the 

specific test by replacing the former strip with a test 

strip for that test, then entering the value for the Low 

Calibrator via the keyboard. To the reagent strip is 

added 30 microliters of Low Calibrator (diluted one in 

three with distilled water), which is pipetted onto the 

center of the reagent area. The 'Start' key is pressed 

immediately, and the Reagent Table is pushed in. When 

the analysis is complete, a buzzer sounds and the 

'Analyze' light goes out and the entered calibrator value 

is displayed. 

This 

Calibrator. 

sequence is repeated for the High 

An error code will indicate if calibration 

is unsuccessful. A similar procedure is followed for 

specimen analysis: all sera are diluted one in three and 

30 mcL is applied to the reagent strip, the Start key is 

pressed and the Reagent Table pushed in. The result is 

displayed when the buzzer sounds. Over-range specimens 



88 

are analyzed by preparing a further three-fold dilution 

and pressing the 'DIL' key before the analysis. Any 

error or instrument malfunction is communicated via Error 

Codes on the display. 

Chemistry of Seralyzer Tests 

Presently, seventeen tests can be performed on 

the Ames Seralyzer. Fourteen are blood chemistries and 

three are for drug level assays. The chemistry tests are 

hemoglobin, creatinine, total bilirubin, glucose, uric 

acid, blood urea nitrogen (BUN), LDH, SGOT, SGPT, 

potassium, cholesterol, triglycerides, and CPK. The drug 

assays include theophylline, phenobarbital, and 

phenytoin. More tests are being developed. 

The assays for drugs are an adaptation of 

prosthetic-group-label homogeneous immunoassay (Tyhach et 

al., 1981). This group of researchers described how 

they developed 

theophylline and 

the reagents and the strips for 

phenytoin using labeled DNP-FAD as a 

model (Tyhach et al., 1981; Rupchock et al., 1985). 

In a competitive protein binding reaction, 

theophylline competes with a theophylline conjugate 

labeled with flavine adenine dinucleotide (FAD) for a 

limited number of antibody binding sites. A monoclonal 

antibody to theophylline is incorporated into the reagent 

strip to control reproducibility of the immunochemical 
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response. In the absence of theophylline, the conjugate 

binds to antibody and is unavailable for further reaction 

with apoglucose oxidase and the protein component of 

glucose 

removed. 

oxidase (EC 1.1.3.4) remains after FAD is 

Active enzyme is detected by a colored product 

through a coupled reaction with peroxidase. 

This system has become known as the Apoenzyme 

Reactivation Immunoassay System (ARIS). The ARIS strip 

contains a monoclonal antibody and other reagents 

necessary for performing a homogeneous competitive 

binding assay. 

(Lotner et al., 

reagent drug 

phenobarbital 

difference is 

It is tested at 740 nm for 80 seconds 

1985). It is used for all available dry 

assays which include phenytoin and 

as well as theophylline. The only 

in the replacement of FAD-theophylline 

conjugate with FAD-phenytoin or FAD-phenobarb conjugate. 

Charlton, Fleming, and Zipp (1982) described the 

use of Seralyzer for testing potassium. Potassium 

usually tested by flame photometry or ion-specific 

potentiometry. In ion-specific potentiometry, the 

electrical potential developed across a special membrane 

separating the sample and a reference solution is 

measured. The special membrane, which responds only to 

potassium, contains a catalytic amount of an ionophore, a 

molecule that specifically binds the 

examination and transports it across a 

ion under 

hydrophobic 
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membrane. Valinomycin is commonly used as the ionophore, 

as it shows a very high affinity for potassium over 

sodium or divalent cations. When potassium from aqueous 

solution binds to valinomycin at the membrane interface, 

the complex diffuses across the membrane and the trapped 

potassium is released on the other side, thus 

establishing a conductive path across the membrane. 

The basis for the solid-phase colorimetric 

potassium test is that partitioning of an organic anion 

into a valinomycin-containing solid phase can proceed 

readily and quantitatively as a function of potassium 

concentration. The solid nonpolar phase is a plasticized 

polyvinyl chloride (PVC) membrane containing the 

potassium-sensitive ionophore, valinomycin. A drop of 

the aqueous phase, which contains potassium ion and a 

detectable anion, erythrosin B, is placed on the organic 

phase and allowed to incubate for several minutes. 

During this time, both potassium and erythrosin B 

partition between the aqueous and organic phases. After 

the aqueous drop is removed, the amount of erythrosin B 

retained by the solid phase is measured 

spectrophotometrically. This provides a precise and 

rapid measure of the potassium concentration in contact 

with the membrane. 

Tests for glucose, uric acid and cholesterol 

utilize enzyme catalyzed oxidation reactions to produce 
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hydrogen peroxide which oxidizes an indicator system to 

produce a colored complex (Zipp, 1981). 

Stevens and Newell (1983) described the 

Sera1yzer test for glucose. This test utilizes glucose 

oxidase to produce hydrogen peroxide and gluconolactone. 

The hydrogen peroxide so produced then oxidizes 

3,3' ,5,5'-tetramethy1benzidine (TMB-reduced) in the 

presence of peroxidase to produce TMB-oxidized. This 

kinetic (rat~) reaction is performed at 640 nm with an 

incubation time of 50 to 120 seconds. 

The Stevens and Newell (1983) also described the 

uric acid test. This test is based on the reaction in 

which hydrogen peroxide, generated by a uricase reaction, 

is measured by oxidative 

benzothiazolinonehydrazone 

coupling 

(MBTH) and 

of 3-methyl

primaquine 

diphosphate in the presence of peroxidase. The result is 

a colored complex. This is an end-point reaction, 

measured at at 560 nm, with an incubation time of 135 

seconds. 

The Seralyzer test for cholesterol has been 

described by Brown, Savory, and Wills (1983) and by 

Stevens, Tsang, and Newell (1983). The cholesterol test 

is based on the reaction in which the hydrogen peroxide, 

generated in the cholesterol oxidase reaction, is 

measured by the oxidative coupling of the 3-methyl-2-

benzothioquinoline hydrazone (MBTH) and primaquine 
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diphosphate in the presence of peroxidase, producing a 

colored complex. Initially, cholesterol esters are 

hydrolysed to cholesterol in the presence of cholesterol 

ester hydrolase. The test requires 30 microliters of 

ninefold diluted serum and is an end-point type reaction. 

After an incubation period of 135 seconds, the 

concentration of serum cholesterol is determined by 

measuring the reflectance at a wavelength of 600 nm after 

an incubation of 135 seconds. 

Bilirubin uses a diazonium coupling reaction, 

which has been described by Brown, Savory, and Wills 

(1983) and by Stevens, Tsang, and Newell (1983). The 

Seralyzer test is based on the reaction between bilirubin 

and a diazonium salt in the presence of dyphylline and p-

toluene sulfonic acid, the end product being the red-

purple colored substance azobilirubin. The test requires 

30 microliters of undiluted serum. Incubation for 75 

seconds, concentration of serum total bilirubin is 

determined by measuring the change in reflectance at 560 

nm with reference to a calibration curve. It is an end

point type reaction. 

Stevens and Newell (1983) described the 

chemistry of the test for urea, that is, blood urea 

nitrogen (BUN). The test is based on the reaction of 

amides with o-phthalaldehyde. Urea reacts with 0-

phthalaldehyde to form 1,3-dihydroxyisoindoline (DRI). 



93 

Under highly acidic conditions, the carbonium ion of the 

DRI reacts with an indicator, 3-hydroxy-1,2,3,4-

tetrahydrobenzo-(h)-quinoline (RTBQ), to form a blue 

chromogen. The acidic environment necessary for the test 

is provided by a cation exchange resin which has been 

incorporated into the paper. This is a kinetic (rate) 

assay, performed at at wavelength of 620 nrn, with an 

incubation period of 70 seconds. 

Aguanno, Finney, and Ritzmann (1982) evaluated 

the Seralyzer for creatine kinase. This enzyme is 

quantitated by means of a multiple coupled enzyme system 

resulting in the formation of NADPR. Walter (1983) may 

be consulted for the details of these reactions. The 

reaction proceeds at 37 degrees and is measured at 340 

nm. It is monitored at 5 second intervals between 160 

and 240 seconds. N-acetylcysteine is present to 

reactivate any oxidized creatine kinase and inhibitors of 

myokinase inhibitors have been added to prevent 

interference from that enzyme. 

Stevens, Tsang, and Newell (1983) tested 

Seralyzer values for creatinine. Creatinine test is 

based on the Benedict-Behre reaction, in which creatinine 

reacts with 3,5-dinitrobenzoic acid (DNBA) in an alkaline 

medium to form a purple-colored complex. 30 microlit~rs 

of undiluted serum is required. Formation of complex is 
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intervals between 15 and 30 seconds. 
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second 

The test for hemoglobin involves a colorimetric 

test for the presence of methemoglobin. Whole blood from 

either a capillary.or vein may be used. It must be 

diluted 80-fold. It is an endpoint test performed at 535 

nm after incubation for 45 to 180 seconds. 

Lactate dehydrogenase (LDH) employs the 

oxidation of NADH. Pyruvate is combined with NADH and 

hydrogen ions in the presence of LDH to produce lactate 

and oxidized NAD. It is a rate reaction. After 

incubation for 120 seconds, the resultant color is 

measured at 340 nm (Karmen and Lent, 1982). 

Colorimetric enzymatic AST is used to determine 

levels of SGOT. It is a kinetic (rate) test which 

requires incubation for 240 seconds and analysis at 530 

nm. 

The triglycerides test is also a rate reaction 

employs three enzymatically coupled reactions to produce 

NAD+. This, in turn, reacts with the tetrazolium salt 

INT in the presence of diaphorase to produce a colored 

product. It is tested after 120 seconds at 500 nm. 
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Validity of Seralyzer Measurements 

Many papers have been written demonstrating the 

validity of the Seralyzer. The usual procedure in 

establishing validity is to compare reported results on a 

number of trials or runs against some standard method. 

In the field of clinical chemistry, this is termed 

accuracy. 

regression 

always the 

One common method of reporting results is the 

equation. In this method, the y value is 

predicted value for the Seralyzer and the x 

value is for the standard method. Thus, one compares the 

average performance of the Seralyzer by 

slope and intercept values given by 

equation. 

inspecting the 

the regression 

This is a criterion-related form of construct 

validity. It tells us whether we are measuring what we 

should be measuring. We compare obtained values with 

accepted standard values. 

Appendix C contains lists of validity evidence 

published for bilirubin, BUN, cholesterol, creatinine, 

glucose, LDH, potassium, theophylline, uric acid, CPK, 

hemoglobin, SGOT, and triglycerides. These tables list 

the slopes and intercepts of regression lines, along with 

the number of tests and Pearson's r, that have been 

reported 

levels 

in the literature for Seralyzer 

tested against standard methods. 

theophylline 

The high 



96 

correlation coefficients provide evidence of adequate 

criterion-related validity for all of the above tests. 

Reliability of Seralyzer Measurements 

The reliability of a laboratory method is termed 

precision. It is reported as the coefficient of 

variation (CV). Karmen and Lent (1982) have presented 

the formula for calculation of the overall CV which is: 

2 2 1/2 100 (within-run SD + between-run SD ) 
Overall CV = 

overall mean 

This value is an indicator of error, which is expressed 

as a percent. Thus, smaller values are preferable. 

Ross and Fraser (1979) listed the state of the 

art for 29 analytes, including bilirubin, cholesterol, 

creatinine, glucose, potassium, triglycerides, urea 

nitrogen, and uric acid, along with the acceptable CV 

tolerance limits, as determined by the American Society 

of Clinical Pathologists. The aim is to be at or below 

the listed values. 

Appendix D lists reliability evidence for the 

Seralyzer tests. 
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Interference with Tests 

When measuring serum theophylline levels, 

Plebani and Burlina (1985) found no reaction with 

ascorbic acid using 0.57 mM which is seldom found in 

serum. Thus, they concluded that vitamin C would have a 

negligible effect on this test. Triglycerides, 

hemoglobin, and bilirubin did not interfere with the 

theophylline test. Cheung and Soldin (1984) also found 

no interference from hemoglobin or bilirubin. 

Other potential interfering agents such as 

caffeine, theobromine, and 1,7-dimethylxanthine 

significantly interfered only at concentrations higher 

than those expected following ingestion of caffeine

containing beverages and methylxanthine drugs (Plebani 

and Burlina, 1985). 

In contrast, Cheung and Soldin (1984) found that 

theophylline 

paraxanthine 

free 

in 

plasma containing 

concentrations of 20 

caffeine 

mg/L 

and 

gave 

theophylline levels of 2.8 and 3.0 mg/L respectively. 

They also reported significant interference in a patient 

taking dimenhydrinate, which is an 8-chlorotheophylline 

salt. 

Hughes and Mace (1985) tested ARIS theophylline 

using 

the 

serum from 88 patients. They found that results in 

range 10-20 mg/L were unaffected by bilirubin (340 

mmol/L), hemoglobin (3 gIL) or triglyceride (23 mmol/L). 



However, 

98 

caffeine at 10 mg/L gave an apparent marginal 

increase in theophylline concentration of 1 mg/L. 

Lindberg et ale (1985) tested for interference 

from metabolites of theophylline. The addition of 1,3-

methy1xanthine at 17 mg/L, beta-hydroxyethy1theophy11ine 

at 20 mg/L and caffeine at 30 mg/L showed no effect on 

assay. However, they did report that theobromine at 20 

mg/L gave a reading of 6.4 mg/L. However, they noted 

that theobromine is not a metabolite of theophylline in 

humans. They recommended that users of the Sera1yzer 

watch for external sources of theobromine. 

On the other hand, P1ebani and Bur1ina (1985) 

warned that uremic patients, but not normals, who receive 

theophylline 

dimethy1uric 

E1in et a1. 

theophylline 

measured by 

therapy, may have values of 1,3-

acid sufficient to interfere with the test. 

(1983) had reported significantly higher 

levels in a patient in renal failure when 

homogeneous enzyme immunoassay as compared 

with fluorescent polarization. They tested for the 

affects of 1,3-DMU and found it did not alter results. 

Opheim, Ainardi and Raisys (1983) reported 

apparent increases in serum theophylline values in uremic 

patients. As a result, they took 8 samples from two 

uremic patients and analyzed these samples using HPLC as 

well as EMIT, TDx, and TDC (Ames). Their suspicions were 

confirmed, as the TDx and TDA methods were affected more 
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That is, significantly 

higher values resulted from these two than HPLC and EMIT 

for theophylline values. The reported TDA level was 34% 

higher for one patient (32.6 vs 24.4 on HPLC) and the 

other patient had a level that was 38% higher (23.1 vs 

16.7). 

The authors noted that 1,3-dimethyluric acid 

levels were higher in urine of uremic patients. 

Therefore, they tested samples and added 1,3-DMU a 

commercial product. The Ames TDA showed considerable 

cross-reactivity and gave value of 5.5 mg/L to a zero 

concentration. 

In another study, Messenger (1983) confirmed the 

findings of Opheim et al. and also blamed 1,3-DMU. 

However, they noted that the system then in 

rabbit antiserum. The author claimed 

interference would not a problem with 

antibodies "to be out soon". 

use employed 

that this 

monoclonal 

Volcich, Schier, and Gan (1985) compared 

Seralyzer and Abbott TDx. Since the ARIS system was then 

a monoclonal antibody kit which replaced rabbit 

antiserum, no interference from 1,3-DMU was expected. 

However, one patient did have a discrepancy. This patient 

was uremic with a high 1,3-DMU level; therefore, the 

authors concluded that this may still be a problem. 
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The uric acid assay was interfered with by 

ascorbic acid (Clark and Broughton, 1983a; Karmen and 

Lent, 1982). Addition of 20 mg/dL lowered the reported 

uric acid level from 8 to 4.5 mg/dL. At a uric acid 

concentration of 2 mg/dL, there was little interference. 

The comparison method, SMA 12/60 was unaffected by 

similar additions of ascorbic acid. As well, addition of 

heparin in quantities of 10, 20, and 100 units/mL 

decreased uric acid levels from 8 to 3 mg/dL and from 2 

to 1.3 mg/dL (Karmen and Lent, 1982). 

Clark et al. (1983) detected a potential problem 

with urea testing which may be related to serum 

viscosity. Greyson (1981) noted that the viscosity of 

samples was not considered an important factor with this 

system because the whole reagent strip is saturated with 

sample. Similarly, Clark, Kricka, and Whitehead (1981) 

concluded from their investigation of matrix effects that 

lyophilization of serum was not a problem. 

However, Clark et al. (1983) found that urate 

and urea produced different results on the Seralyzer 

between fresh serum and control sera, with greater values 

being reported for the controls. They suggested the 

possibility that lyophilization and differences in 

viscosity could be responsible. 

To test this hypothesis, 20 patients' sera were 

analyzed using the Seralyzer for urate and urea over wide 
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They calculated viscosity before and after 

lyophilization, using sodium values to adjust. 

Urate values showed no difference after 

lyophilization, with a mean percentage change of -2.7. 

This meant that lyophilization per se had no matrix 

effect on urate determination by the Seralyzer. 

However, they did report a significant 

difference for urea, but only for those samples within 

the analytical range. The mean percentage difference was 

-4.7 (p = 0.03). Overrange samples, which were diluted 

three-fold, showed a difference of only +3.9, which was 

not statistically significant. 

Thus, results suggest that lyophilization 

affects the behavior of serum proteins on the reagent 

strips used for urea measurements, but not urate. The 

urea test strip contains an ion-exchange resin which is 

not present in the urate reagent strip. 

Clark et al. (1983) further reported that 

lyophilization significantly increased the viscosity of 

reconstituted serum, by 4.2% in 17 patients (p < .001). 

They speculated that this might lead to changes in the 

rate of permeation of the sample through the strip. In 

addition, quality-control sera were found to have 

significantly lower viscosities (p < .03) with a mean of 

1.40 mPa (SD = 0.17) versus 1.54 in fresh serum (SD = 
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0.11) mPa. They concluded that the lower viscosity might 

increase rate of permeation resulting in higher values. 

Vaughan, Weinberger and Milavetz (1986) warned 

that the use of unlyophilized serum as a standard may 

lead to error, as an underestimate of the true value will 

result. However, they noted that the theophylline 

samples that they tested were all unlyophilized. 

Karmen and Lent (19821 noted no interferences 

with the cholesterol or BUN test. In the glucose test, 

visibly 

30 mg/dL 

icteric samples yielded values that were 20 to 

lower on Seralyzer than on the reference 

instruments. 

Clark and Broughton (1983a) noted that ascorbic 

acid interferes with glucose determination. On the other 

hand, hemoglobin had varied effect with a significant 

increase at the lower hemoglobin level. Overall, effects 

were not 

viscosity 

Clark and 

significant. Greyson (1981) noted that 

had little effect on the test 

Broughton (1983) warned that 

for glucose. 

fluoride could 

inhibit the reaction in the test strip for glucose, hence 

collection of sample for determination should not be done 

in fluoride. 

Stevens, Tsang and Newell (1983) reported that 

turbidity, which is often found in hyperlipemic 

precipitation patients, 

methods. 

interferes with non-protein 

However, these researchers found that it did 
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not affect the reflectance method used by the Sera1yzer. 

Another potential problem they noted was that raised 

levels of ascorbic acid may decrease Seralyzer 

cholesterol levels. As well, creatinine values may be 

raised in the presence of bilirubin; hemolyzed or other 

highly colored specimens may also interfere with the 

test. 

Seralyzer 

addition, 

Limitations of the Seralyzer 

Clark and Broughton (1983a) pointed out that the 

cannot measure low glucose levels. In 

Vaughan, weinberger, and Mi1avetz (1986) 

determined that the Seralyzer cannot distinguish a true 

zero theophylline level as evidenced by a 1.8 mcg/mL 

level from a drug-free sample. 

For theophylline, Seralyzer's best precision is 

reached at the 20 mcg/mL concentration. The precision of 

the Seralyzer varies more than the EMIT assay at lower 

theophylline concentrations but varies less at higher 

concentrations. The assay capability is compromised 

further at or below the 7.5 mcg/mL range. Significant 

differences (p < .001) were found by Vaughan et ale 

(1986) between the Seralyzer and EMIT in this range. 

However, they noted that this may not be clinically 

significant for monitoring, but could cause errors in 

calculation of area under the curve. 
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When Clark and Broughton (1983a) compared the 

Seralyzer with other methods, they found a good 

correlation of results between the Seralyzer and the SMA 

12/60 methods. However, the Seralyzer gave significantly 

lower results than the SMA 12/60. For urate and urea, 

these differences were considered unlikely to be 

clinically significant, but with glucose the differences 

were deemed more important. In addition, these authors 

noted that scatter became more noticeable with over-range 

specimens requiring further dilution. Karmen and Lent 

(1982) indicated that dilution of samples which exceeded 

the assay range of the Seralyzer produced results that 

exceeded predicted results. For bilirubin and glucose, 

results were 1.2 times the expected value. 

Karmen and Lent (1982) also stated that tests 

were restricted to serum and all samples must be diluted, 

thus making it labor-intensive. This introduces another 

limitation, which is the operator. Some skill and 

dexterity is required to operate this system. Poor 

precision was obtained by an inexperienced operator in 

one study (Clark and Broughton, 1983b). In addition, 

there is 

measurements 

a potential for 

are done by the 

error after repeated 

same person. Clark and 

Broughton (1983a) reported increased inaccuracy when an 

operator performed more than 50 tests per day. 
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impregnated fiber tests depend upon 

specimen volume because the fiber tests must be saturated 

with specimen. Thus, end point tests (e.g., uric acid 

level) yield responses proportional to added volume. One 

would expect some error due to measurement. However, 

pipettes now are so accurate that they contribute little 

toward error in measuring. In fact, Greyson (1981) 

claims that pipettes have less error than the overall 

test. Volume dependence also occurs in rate tests (e.g., 

glucose value), but to a lesser degree. 

A further consideration is that testing 

materials and calibration solutions have limited dating 

and may produce erroneous results if used beyond their 

expiry date. This may incur extra expense in a site 

performing few tests. 

Advantages of the Sera1yzer 

Simple technology is one great advantage of the 

Seralyzer. Kroll et a1. (1985) found acceptable 

precision, good repeatability between technologists, and 

relative ease of performance. Greyson (1981) noted that 

a two-point calibration is all that is required, as the 

distinct dose-response curve is linear. This is a 

advantage over multilayer systems,. 

Another advantage noted by Zipp (1981) was that 

the dry system was convenient and easy to store, as 
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opposed to those employed in a wet system. Reagent 

strips are stable in the bottle for one year (Morikawa et 

a1., 1985). 

Gibb, Barton, et a1. (1985) reported that 

advantages of Sera1yzer included faster results. The 

results that were produced by this method were accurate, 

rapid, and reliable as compared with alternative methods. 

Several authors commented that the costs 

involved in the Sera1yzer system are much less than with 

other methods. The machine itself currently retails for 

$3750, while other instruments may be ten times more 

costly, or even higher. 

Clark and Broughton (1983a) pointed out that the 

compact size of the instru~ent allowed great flexibility. 

As the Sera1yzer measures only 140 mm in height, 280 mm 

in depth, and 380 mm in width, and it weighs only 10 kg, 

it is very easy to transport to sites where it is needed. 

The usefulness of this system has been 

demonstrated in various settings. 

include a physician's office (Lotner et 

urology ward (Gibb et a1., 1985b), a 

(Busch and Virji, 1985; Hughes and 

emergency room (Hughes and Mace, 1985), 

These settings 

a1. , 1985), a 

pediatrics ward 

Mace, 1985), an 

and a coronary 

care unit (Gibb et a1., 1985a). Wiener (1980) discussed 

the use of such machines in outpatient clinics, general 

wards, casualty departments, and predicted patient se1f-
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use of such technology in the near future. Watson (1980) 

also predicted expansion of the use of tests ~n the 

various areas discussed. 

Use of Capillary Blood 

One advantage of the Seralyzer system over 

traditional blood level monitoring systems is the ability 

to use blood derived from a finger stick. The question 

that immediately arises is whether blood levels derived 

from finger sticks is equivalent to that from venous 

blood. 

A few studies have been performed to investigate 

this question. Patchen et ale (1983) showed that levels 

derived from a finger stick equaled that from venous 

whole blood samples for chloroquine. No difference was 

found. McCaustland et ale (1981) examined 73 pairs of 

samples from finger stick versus serum. These 

researchers found a 93% agreement on RIA for antibody to 

hepatitis A virus. A second test on 86 pairs produced a 

82% agreement. Results were considered appropriate to 

conclude equivalence. 

Braren et ale (1982) compared finger-stick 

analysis of 99m Tc-DTPA for determination of glomerular 

filtration rate in children versus 24 hour urinary 

creatinine clearance. They found a correlation of .89. 

Similarly, Matson and Gamache (1985) found little 
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venous and capillary blood 

The mean value for venous 

108 

in 

blood 

was 786 nmol/L (SD = 18) while that for blood from a 

finger stick was 802 nmol/L (SD = 36). 

Investigating a variety of serum and plasma 

proteins, Tracy, Currie and Young (1982) found no major 

differences between results from plasma or serum drawn 

from fingersticks or veins. As well, the patterns were 

better resolved and easier to read with fingersticks than 

with the large volume samples. 

Pootrakul, Skikne, and Cook (1983) used 

regression analysis to compare capillary ferritin (y) 

with venous ferritin. They produced the equation y = 

1.027X + 3.1 

correspondence. 

(r = .9904) which illustrates excellent 

However, the CV was three to five times 

higher in capillary for both between and within sample 

variability. But, when serum was used, the difference 

was considerably reduced. 

Morikawa et al. (1985) compared Seralyzer 

results with 

measurement of 

capillary and venous 

theophylline levels. 

blood 

They 

for the 

collected 

venous and capillary samples within 10 minutes of each 

other, the capillary samples coming from an ear lancet. 

Regression analysis produced the formula: Venous (y) 

= .9622 X (capillary) - 0.3261 (r = .9784, n = 28). 
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In a similar study, Lotner et al. (1985) used 

the Seralyzer ARIS system to analyze theophylline levels 

in a physician office setting. They took samples from 

asthmatic patients by venipuncture and analyzed them 

using high pressure liquid chromatography which was 

compared with fingerstick samples analyzed on the 

Seralyzer. They produced the regression equation y = 

1.050X - 0.955 (r = .9170, n = 34). They then took 30 

patients and used 34 samples from finger sticks as well 

as venipuncture. They reported collecting an adequate 

sample in fewer than half of the fingersticks. 

their regression equation was 

(r = .9038, n = 34). 

y = 0.985X + 

However, 

1.268 

Thus, for a variety of blood constituents, it 

has been shown that laboratory values from samples 

derived from fingerstick blood compare adequately with 

that drawn from venous blood. 



CHAPTER 3 

METHODOLOGY 

This study was designed to evaluate a clinical 

service in a community pharmacy. A unique and innovative 

clinical pharmacy service that involved blood potassium 

level determinations was implemented and evaluated in a 

community pharmacy setting. Such a service had never 

before been performed in a community pharmacy. 

Therefore, patient attitude toward the provision of such 

a service and perception of the attributes of the service 

were measured, as well as the patient's stated intention 

to use a blood level service in a community pharmacy if 

it were made available, 

pay for the service. 

and also patient willingness to 

Two locations were used for the research which 

lasted two weeks in each location. During one week, 

patients received blood level testing for potassium free 

of charge, and during the other week they were asked to 

pay a fee of $5 to use the service. 

An Ames Seralyzer was used to determine serum 

potassium levels from finger sticks. The methodology for 

blood level testing was described in detail in Chapter 2. 
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The pharmacy blood level service 
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(PBLS) 

questionnaire was developed to determine the attitude of 

patients toward the provision of a blood level service in 

a community pharmacy and their perception of service 

attributes. The PBLS questionnaire also determined 

intention to use such a service and stated willingness to 

pay for the service. In addition, it provided for the 

collection of demographic data on age, sex, education, 

and income. A copy of the PBLS questionnaire appears in 

Appendix A. 

The pharmacy patient 

questionnaire was developed to 

with the provision of a blood 

satisfaction (pPS) 

determine satisfaction 

level service in a 

community pharmacy in patients who utilized the service. 

It also provided for the determination of future 

intention to use such a service and for future 

willingness to pay for the service. A copy of the PPS 

questionnaire appears in Appendix B. 

The theory for the utilization of a clinical 

pharmacy service was embodied in the PSU model, which 

guided the research. Figure 1 depicts the PSU model. 

The data obtained from the PBLS questionnaire 

and PPS questionnaire and the blood testing instrument 

provided the means to test the hypotheses as stated in 

Chapter 1. Patients who declined to fill out the PBLS 

questionnaire were eliminated from the study. 
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A physician was enlisted as the medical 

consultant to the project in order to avoid possible 

medical legal problems. For similar reasons, a licensed 

analytical laboratory was also enlisted to cooperate in 

the project. 

Selection of Subjects 

Subjects were regular clients of two community 

pharmacies in a five-store local chain in a metropolitan 

area of 500,000. All patients receiving therapy with 

potassium and/or a diuretic who came into the pharmacy 

requesting a medication refill were invited to fill out 

the PBLS questionnaire. As well, a sign was put on the 

front door and two signs were posted on a table in a 

conspicuous part of the pharmacy which invited patrons to 

participate. In addition, any clients who expressed 

interest or curiosity were informed of the project and 

asked if they would participate. 

Table 1 describes the research design of this 

study. This experiment spanned four weeks. There were 

two locations and two levels of payment. In each 

location, tests were performed free of charge during one 

week. During the other week, subjects were requested to 

pay a fee of $5. 
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Table 1 • Research design for the study. 

Week Location Fee 

1 1 0 

2 1 $5 

3 2 $5 

4 2 0 

Since this was primarily a demonstration and 

consumer evaluation, it was felt appropriate to use a 

nonrandomized design with the treatment group at five 

dollars and the control group free, and using a posttest 

questionnaire. 

All subjects who completed the PBLS 

questionnaire were explained the purpose and nature of 

the study. They were then asked if they would be willing 

to have a blood level determination performed. Those 

subjects who agreed to actually participate in the blood 

level testing were asked to read and sign the patient 

consent form. A copy of the patient consent form appears 

in Appendix E. The fee was collected at that time from 

those subjects who agreed to be actual participants in 

blood level testing. 
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All patients in each of the two locations were 

informed that the fee for the service was $5. Thus, for 

all four weeks of the study, the stated value of the 

service was $5 for one test. However, during one week in 

each location, the fee was waived and subjects were given 

the test free of charge. 

that the usual charge was 

They 

$5. 

were, however, informed 

This provided two groups 

of patients in each location; those who had the service 

for free and those who paid $5 in cash during the other 

week. In the first location, the first week was free and 

patients were charged the $5 fee during the second week. 

At the second location, patients were charged the $5 fee 

during the first week and received the service free 

during the second week. 

On completion of the test, results were reported 

and patients were asked to complete the PPS questionnaire 

to indicate their satisfaction after having been tested. 

Instruments 

Ames Seralyzer 

A reflectance photometer, the Seralyzer Model 

5181 of Ames Laboratories, Elkhart IN, was employed to 

analyze blood serum samples for potassium. It is a 

reflectance photometer as described in Chapter 2. Reagent 

strips, liquid calibrators, and liquid spiked sera were 

purchased from a local supplier of laboratory goods. 
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PBLS Questionnaire and the PSU Model 

The PBLS questionnaire was developed to collect 

data reflecting attitude toward the provision of a blood 

level service in a community pharmacy, perception of the 

attributes of the service, intention to use such a 

service, and willingness to pay for the service. In 

addition, the PBLS questionnaire provided for collection 

of demographic data on sex, age, education level, and 

income level. 

The PBLS questionnaire was developed from the 

PSU model which is illustrated in Figure 1. Variables in 

this figure are surrounded by boxes for purposes of 

identification. The purpose of the PSU model was to 

determine the relationships among variables in the model. 

Single questions were asked directly to obtain subjects' 

attitude toward the provision of a blood level service in 

a community pharmacy, 

were made available, 

intention to use the service if it 

and willingness to pay for the use 

of the service. Subjects were asked to state agreement 

on a 5-point Likert scale with a series of statements 

about the provision of a blood level service in a 

community pharmacy. 

Demographic variables collected were age, sex, 

education level, and income level. Patients were asked 

to state their age on their last birthday. The remaining 

three variables were categorized for ease of completion 
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of the questionnaire. Patients had only to check the 

appropriate responses which were male/female, level of 

education, and income level. Data collected provided 

information for box #2 of the PSU model. 

These demographic variables were thought to be 

related to the location of the pharmacies and their 

clientele. Thus, location was placed in box #1 of the 

PSU model, and demographic data in box #2. 

The third box of the model represented perceived 

attributes of the service. Three questions on the PBLS 

questionnaire were designed to examine how subjects 

perceived the attributes of the service, namely questions 

#2, #4, and #5. Question #2 determined whether patients 

perceived that a pharmacy would be a convenient location 

for a blood level testing service. Question #4 

determined whether patients valued the information that 

would be obtained from a blood level analysis and 

question #5 investigated whether subjects favored the 

rapid reporting of blood level test results. 

Perceived attributes were measured on as-point 

Likert scale. Subjects were asked to indicate their 

agreement with statements about perceived attributes of 

the service with a score of 5 representing agree strongly 

on positively criterial items and a score of 1 

representing disagree strongly on the same items. 
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The next portion of the model (box #4) dealt 

with attitude toward a blood level service in a community 

pharmacy, intention to use such a service if it were 

available, and willingness to pay for that service. 

Question #1 was designed to measure attitude toward the 

provision of a blood level service in a community 

pharmacy. Patients indicated their attitude by circling 

a response on a five-point Likert-type scale, with 3 

being neutral, 5 being highly favorable, and 1 being 

highly unfavorable toward the service. Question #3 asked 

patients to indicate their intention to use such a 

service if 

Question #8 

it were available in a community pharmacy. 

asked subjects to indicate the amount that 

they would actually be willing to pay for such a service 

by circling one of the values listed, namely, $10, $15, 

$20, $25, and $30. 

The fifth box of the model represented actual 

participation in the blood level testing. This was 

directly measured and was the percentage of subjects who 

actually had their blood tested. 

Box #6 of the PSU model represented external 

inhibitors that would prevent a person from having a 

blood test. The second page of the PBLS questionnaire 

provided for collection of these data. Choice #5 of 

reasons for non-participation indicated that lack of time 
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was a factor. As well, choice #6 was open-ended to allow 

patients to indicate other factors. 

Box #7 of the PSU model represented internal 

inhibitors which would prevent a person from having a 

blood test. Choice #2 for non-participation stated that 

the client could not afford the service. This was 

thought to be related to income and possibly to education 

level. Choice #1 stated that the patient did not like 

having blood tests done. It was presumed that fear of 

blood testing could prompt a subject to decline testing. 

As well, choice #6 was left open-ended so that subjects 

could enter other reasons. 

Finally, the PBLS questionnaire presented nine 

blood tests related to drug therapy that the Seralyzer 

could perform and asked subjects to check off which tests 

they would use in a community pharmacy blood testing 

service. Tests listed were cholesterol, hemoglobin, 

potassium, triglycerides, glucose, uric acid, 

theophylline, phenobarbital, and phenytoin. 

PPS Questionnaire 

The PPS questionnaire provided for the gathering 

of information that determined the relationships among 

the remaining variables in the PSU model. A copy of the 

PPS questionnaire appears in Appendix B. 
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Box #8 of the PSU model represented patient 

satisfaction with the service. The PPS questionnaire was 

developed for this research to determine patient 

satisfaction with this blood level service. 

The first question of the PPS questionnaire was 

a statement of how satisfied the participants were with 

the service. Participants circled responses on a five-

point Likert-type scale to indicate their satisfaction. 

A score of 3 was neutral, while the extremes of 1 and 5 

dissatisfaction and represented 

respectively. Question #3 asked if the 

recommend the service to friends. It was 

satisfaction, 

patient would 

hypothesized 

that satisfied clients would want to inform friends of a 

beneficial service. Question #5 was designed to elicit 

attitude toward clinical pharmacy services in general. 

The ninth and final box of the PSU model 

represented future intention to participate in blood 

testing again and future willingness to pay for it. 

Question #2 asked directly if the patient would use the 

service again in the future if it were made available. 

Question #4 determined whether clients would use such a 

service in a community pharmacy again in the future if it 

were made available and if it were paid for by insurance. 

Future willingness to pay was measured by question #6 

which asked subjects to circle the amount that they would 

be willing to pay for future use of such a service. 
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Thus, the two questionnaires provided for the 

collection of data that could be used to determine 

relationships in the PSU model, which served to evaluate 

this innovative clinical pharmacy service. 

Validity of the Instruments 

Validity of the Seralyzer 

The validity of the Seralyzer for its blood 

level tests has been discussed in detail in Chapter 2. A 

single test was used in this study, namely, potassium. 

As previously stated, the use of regression 

equations comparing values determined by the Seralyzer 

with those determined by a standard method is a 

criterion-related form of construct validity. It 

indicates whether what should be measured is indeed being 

measured. 

Seven regression equations were reported for the 

comparison of potassium levels determined on the 

Seralyzer with levels determined by standard laboratory 

methods. These methods were either the ion-sensitive 

electrode method or the flame photometer method. Six of 

these were in the Ames product Profile for the Seralyzer 

and the seventh was a study done by Ames employees 

(Charlton, Fleming, and Zipp, 1982). 

Slopes of the seven regression lines ranged from 

0.99 to 1.06 with a mean of 1.02. Intercepts for these 
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regression lines ranged from -0.28 to +0.17 with a mean 

of -0.14. All seven reported correlation coefficients of 

either .98 or .99 and were performed on approximately 200 

samples. 

The Product Profile warns that hemolyzed samples 

will give misleading results and lipemic samples will 

produce lower results than what are actually present. 

Thus, analyses were restricted to non-hemolyzed, non-

lipemic samples. 

Since the test for potassium involves + a K-

selective ionophore, reasonable assurance is provided 

that the tests measure only one thing. 

A detailed description of interferences with 

tests appeared in Chapter 2. These"partially sought to 

answer the question "What conditions cause changes in the 

scores?". 

Another limitation is the operator. Some skill 

and dexterity is required to operate this system. Poor 

precision was obtained by an inexperienced operator in 

one study (Clark and Broughton, 1983b). In addition, 

there is a potential for error after repeated 

measurements are done by the same person. Clark and 

Broughton (1983a) reported increased inaccuracy when an 

operator performed more than 50 tests per day. In this 

study, there were never more than 50 assays per day, 

which precluded the problem of operator fatigue. 



To verify operator accuracy, 

weekly tests and calibrations. 

performed tests for standardized 

concentrations of test solutions. 
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a log was kept of 

Only one operator 

low and high 

Test values were 

recorded and test means and standard deviations were 

calculated. It was necessary for control test values to 

fall within the range of 3.8 to 4.4 mmol/L before actual 

testing of blood samples could begin. Thus, all problems 

with control solutions (e.g., too Iowa temperature) had 

to be corrected before actual use of the Seralyzer. This 

quality control procedure helped to assure validity of 

measurements. 

In addition, calibration solutions and test 

strips have but limited useful lives, as reflected in 

their expiry dates. Only fresh materials were used, and 

expiration dates were recorded for all batches used. 

Experienced health professionals were used to collect 

data, and these individuals were trained in techniques of 

handling and storage, which served to minimize 

deterioration. 

Validity of Questionnaires 

A subjective assessment of validity was 

determined through examination of the PBLS questionnaire 

by the faculty and graduate students of the Division of 

Pharmacy Administration of the Department of Pharmacy 
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Practice in the College of Pharmacy, University of 

Arizona. 

A subjective assessment of validity was 

determined through examination of the PPS questionnaire 

by the faculty and graduate students of the Division of 

Pharmacy Administration of the Department of Pharmacy 

Practice in the College of Pharmacy, University of 

Arizona. 

Reliability of the Instruments 

The reliability of a laboratory method is termed 

precision. It is reported as the coefficient of 

variation (CV) which has been described in Chapter 2. 

The CV value is an indicator of error, which is expressed 

as a percentage. Thus, smaller values are preferable. 

The Ames product Profile for the seralyzer 

listed results of two sets of tests of within-run 

precision for potassium. In the first test, the mean 

value for 177 runs was 2.84 mmol/L with a standard 

deviation of 0.08 mmol/L. The coefficient of variation 

was 2.7%. In the second set of tests, the mean of 180 

runs was 6.10 mmol/L (SD = 0.014 mmol/L) with a CV of 

2.3%. 

The between-run precision for potassium reported 

in the Ames Seralyzer product Profile for 59 runs was 

2.84 mmol/L (SD = 0.09 mmol/L) with a CV of 3.2%. In 
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the second set, there were 60 runs having a mean of 6.10 

mmol/L (SD = 0.17 mmol/L) and CV of 2.9%. 

Blood Level Data Collection Procedure 

Subjects who agreed to actually participate by 

having blood drawn and analyzed were asked to sign a 

consent form. A copy of that form appears in Appendix E. 

A blood sample was then drawn from a fingerstick, the 

blood sample was centrifuged, and the test performed. 

When the results were available, patients were 

given the value of the blood level reported by the 

Seralyzer along with a brief explanation of the 

implications of their present level. Those exhibiting a 

level above or below the optimal blood level range were 

referred to their physician for evaluation. A copy of 

the information regarding blood levels appears in 

Appendix F. 

Procedure for Blood Sample Procurement 

The Ames Autolet device equipped with a lancet 

was used to pierce fingers for blood withdrawal. A 

super-puncture (orange) platform was used which allowed a 

maximum penetration of 3.0 millimeters in order to elicit 

an adequate blood sample. The finger was gently 

manipulated to ensure a good blood flow and the site was 

first prepared using an alcohol swab. Punctures were 
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made on the peripheral areas of the second or third 

finger. 

The platform was placed firmly against the 

puncture site so that the skin protruded into the hole in 

the center of the platform. The arm of the previously 

loaded Autolet was released by pressing the activating 

button. This allowed the lancet to puncture the skin and 

retract. 

After a small pilot test resulted in procurement 

of very small blood samples, it was decided to forego the 

use of the Autolet, and subsequently, punctures were 

performed "free-hand", using the Autolancet only. Since 

the length of the lancet was three millimeters, it was 

the exact length required for the puncture, and the hilt 

of the lancet prevented further penetration. This was 

found to produce a more acceptable blood sample. 

After a delay of a few seconds to allow the 

blood to begin to flow, the surrounding tissue was 

massaged to enhance collection. Approximately 0.5 mL. of 

blood was collected in a serum separator called a 

Microtainer. The area 

swabbed with alcohol 

of the 

to avoid 

fingers tick was 

the possibility 

then 

of 

infection and covered with a gauze pad to 

bleeding. 

arrest 
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The sample of blood was then centrifuged on a 

standard laboratory centrifuge for 3 minutes. 

was withdrawn for analysis using a micropipette. 

Blood Level Determination Procedure 

Serum samples were analyzed using 

The serum 

the Ames 

Seralyzer. Each week, the machine was calibrated with 

high and low calibrators to help ensure continued 

accuracy of measurements. After allowing 20 minutes for 

the Seralyzer to warm up, the appropriate test module for 

potassium was inserted into the machine. The sphere was 

rehydrated using 30 microliters of distilled water on a 

used reagent strip. The instrument was then calibrated 

for the specific test by entering the value for the Low 

Calibrator via the keyboard. A reagent was placed on the 

reagent table and 30 microliters of Low Calibrator 

(diluted one in three with distilled water) was pipet ted 

onto the center of the reagent area. The 'Start' key was 

pressed immediately, and the Reagent Table was pushed in. 

When the analysis was complete, a buzzer sounded and the 

'Analyze' light went out and the entered calibrator value 

was displayed. This sequence was repeated for the High 

Calibrator. An error code would indicate if the 

calibration were unsuccessful. 

A similar procedure was followed for specimen 

analysis: all sera were diluted one in three and 30 



microliters was applied to the reagent strip, 

key was pressed and the reagent table pushed 

result was displayed when the buzzer sounds. 
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the Start 

in. The 

Over-range 

specimens were analyzed by preparing a further three-fold 

dilution and pressing the 'DIL' key before the analysis. 

Any error or instrument malfunction was communicated via 

Error Codes on the display. 

Data were recorded in a register along with the 

patient's name, date, and blood level value. These 

records were stored in a secure location as required by 

University of Arizona regulations. 

Questionnaire Procedure 

Patients taking a diuretic and/or a potassium 

supplement were asked to fill out a questionnaire to 

describe their attitude toward a blood level service in a 

community pharmacy. Those who agreed to fill out the 

questionnaire were given copy of the PBLS questionnaire 

to fill out. Clients were asked to express their 

attitude toward the availability of a blood level testing 

service in a community pharmacy, whether they would use 

such a service, and how much they would be willing to pay 

for using such a blood level service. At the end of the 

questionnaire, patients were informed that the service 

was available and were invited to actually participate in 

having a blood level determination. Those who declined 
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were asked to state their reason. Those who agreed to 

actually participated were asked to sign the consent form 

and were tested. Upon receipt of the test results, 

subjects were given the PPS questionnaire to fill out to 

determine their satisfaction with the service, their 

stated future participation, and their future willingness 

to pay for such a service. 

Cost Data Collection 

Data for Hypothesis 22 were collected from a 

variety of sources. First, fixed costs for the Seralyzer 

and associated equipment were determined from the current 

price list from Ames. The cost of floor space, 

utilities, and related management expenses were obtained 

from the Lilly Digest (Deiner, 1986). Variable costs for 

analyses were determined from price lists supplied by the 

local distributor of Ames products. 

Revenues were determined from the utilization 

rate mUltiplied by the fee paid by users of the service. 

These values were projected to arrive at estimated income 

from the blood level service. 
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Data Analysis 

A significance level of .05 was selected for all 

statistical tests of hypotheses. 

Hypothesis 1 stated that there is no difference 

in demographic data between subjects at the two locations 

of the study. Demographic variables investigated were 

sex, age, education level, and income level. To test the 

relationship, a simultaneous contrast (MANOVA) was 

calculated between the two locations, using the four 

demographic variables as dependent variables. Since age 

scores were interval level data, Student's t test was 

computed between the two groups. Because sex and 

location were both dichotomous, Fisher's exact test was 

calculated. As the remaining two variables were measured 

at the ordinal level, chi square was calculated. 

Hypothesis 2 stated that there is a relationship 

between demographic variables and perceived attributes of 

the service. As above, the demographic variables 

investigated were age, sex, education, and income. 

Perceived attributes of the service investigated included 

the value of the information, convenience of the service, 

and rapid reporting of results. 

To measure the relationship, correlation 

coefficients were calculated between variables. Because 

age scores were interval data, and all of the service 

attribute scores were interval data, Pearson's r was 
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calculated between age and the other three variables. 

Since sex was a dichotomously scored and all service 

attribute scores were interval data, a point biserial 

correlation was calculated. Since data describing all 

other demographic variables were ordinal, Spearman's rho 

was computed for each pair of variables. Due to problems 

inherent to calculation of numerous correlation 

coefficients in a single data set, demographic variables 

were regressed on each of the three service attributes to 

determine their overall relationship. 

Hypothesis 3 stated that there is a positive 

relationship between perceived attributes of the service 

and patients' attitude toward the service. Pearson's r 

was calculated between each service attribute and the 

attitude score. In addition, attribute scores were 

regressed on attitude to detect the overall relationship 

among the variables. 

Hypothesis 4 stated that there is a positive 

relationship between attributes of the service and stated 

intention to use such a service if it were available. 

This hypothesis was tested in the same manner as 

Hypothesis 3 above. 

Hypothesis 5 stated that there is a positive 

relationship between attribute variables and stated 

willingness to pay for the service. This hypothesis was 

also tested in the same manner as Hypothesis 3 above. 
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Hypothesis 6 stated that there is a positive 

relationship between attitude toward the provision of a 

blood level testing service in a community pharmacy and 

actual participation in the blood level testing. Since 

attitude was measured at interval level, and actual 

participation was scored dichotomously, 

correlation was calculated. 

a point biserial 

Hypothesis 7 stated that there is a positive 

relationship between stated intention to use the service 

and actual participation in blood level testing. Since 

actual participation in blood level testing was scored 

dichotomously and stated intention to use the service was 

measured at interval level, 

was calculated. 

a point biserial correlation 

Hypothesis 8 stated that there is a negative 

relationship between actual participation in blood level 

testing and the presence of an inhibitor. Since both 

variables were dichotomous, a phi coefficient was 

calculated to determine the nature of the relationship. 

Hypothesis 9 stated that a greater proportion of 

subjects actually participate in blood level testing if 

the service is free than if the $10 fee has to be paid. 

To test this hypothesis, Fisher's exact test was used to 

determine the difference between payment level and actual 

participation. 
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Hypothesis 10 stated that there is a 

relationship between demographic variables and inhibiting 

factors. Specifically, it was thought that those 

classified as low income would indicate a lack of funds 

as a reason for non-participation. Since the presence of 

an inhibiting factor was dichotomous and income was 

trichotomous, a contingency coefficient was calculated 

to investigate this relationship. 

Hypothesis 11 stated that non-participants in 

blood level testing express a stronger opinion than 

actual participants in blood level testing that insurance 

should pay for such a service. To test this hypothesis, 

Student's t test for independent groups was employed to 

compare score means. 

Hypothesis 12 stated that there are no 

demographic differences between actual participants and 

nonparticipants in blood level testing. To test 

Hypothesis 12, a multivariate contrast was used, with 

actual participation in blood testing being the 

independent variable and sex, age, education, and income 

To further determine the dependent variables. 

differences in participation, Fisher's exact test was 

used 

used 

to determine sex difference, 

to determine age difference, 

Student's t test was 

and chi square was 

calculated for both education and income levels. 
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Hypothesis 13 stated that there is no difference 

in actual participation in blood level testing between 

the two locations. To test this hypothesis, Fisher's 

exact test was used to compare the two dichotomous 

variables. 

Hypothesis 14 stated that there are no 

demographic differences between actual participants at 

the two locations used in this study. To test this 

hypothesis, a multiple contrast was calculated between 

locations with participation being the independent 

variable and the four demographic variables being the 

dependent variables. Since age was measured at interval 

level, Student's t test was computed between locations. 

Since sex was dichotomous, Fisher's exact test was 

computed to determine any sex difference between 

participants at the two locations. Chi square was 

calculated between the two locations for education level 

and income level. 

Hypothesis 15 stated that actual participants in 

blood testing express satisfaction with the service. 

Satisfaction scores were gathered by the PPS 

questionnaire on a 5-point Likert-type scale. In testing 

Hypothesis 15, a t test for a single group was calculated 

to contrast the overall satisfaction score mean from the 

neutral value of 3. Next, satisfaction score means for 

each of the four groups ($5 and free in each of two 
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locations) was contrasted from the neutral value of 3 

using one-sample Student's t tests to detect 

differences. 

individual 

Hypothesis 16 stated that actual participants 

who were payors expressed greater satisfaction with the 

service than those that were nonpayors. A two-way ANOVA 

between satisfaction score means of payors and nonpayors 

in the two locations was calculated. After. the two-way 

ANOVA, the moderator variable for location was removed by 

collapsing cells. The lone independent variable was 

amount paid ($5 or nothing) and the dependent variable 

was satisfaction score on the PPS questionnaire. To test 

Hypothesis 16, a t test of independent means was 

performed overall, then for each location. 

Hypothesis 17 stated that there is no difference 

in satisfaction between actual participants in blood 

level testing at the two different locations. After the 

two-way ANOVA described above for Hypothesis 16, cells 

were collapsed to arrive at a single group for each of 

the two locations. The overall satisfaction score means 

were then contrasted using a t test for independent 

groups. In addition, satisfaction score means for each 

level of payment were contrasted using 

independent means. 

t tests for 

Hypothesis 18 stated that the satisfaction of 

actual participants is related to their intended future 
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participation in such a blood level service. Pearson's r 

was calculated between the two sets of interval level 

scores. 

Hypothesis 19 stated that the satisfaction of 

actual participants in blood level testing is related to 

their future willingness to pay to use such a service. 

Pearson's r was calculated between these variables to 

determine the relationship. 

Hypothesis 20 stated that there is no difference 

in future willingness to pay for such a blood level 

testing service between actual participants in blood 

level testing at the two different locations. To test 

this hypothesis, a t test for independent groups was 

computed. 

Hypothesis 21 stated that the PSU model serves 

as an appropriate model to represent the relationships 

involved in the utilization of a clinical pharmacy 

service in a community pharmacy. To test this 

hypothesis, correlation coefficients between all pairs of 

variables or groups of variables described in the PSU 

model were investigated for significance. 

coefficients were statistically significant, 

would have been deemed appropriate. 

If all 

the model 

Hypothesis 22 stated that this blood level 

service is financially feasible for 

involved. The criterion was a revenue: 

the pharmacy 

cost ratio in 
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excess of unity. Estimated use of the service was 

multiplied by estimated fee to be charged for the service 

to arrive at revenue. This was compared to the costs 

involved with operation of the system. 

Assumptions 

Assumptions made for this study were: 

1. The demographic data reported by the subjects were 

true and accurate. 

2. The payment for the blood level service was an 

accurate indicator of the subject's actual willingness to 

pay. 

3. Estimations of willingness to pay for the service 

accurately represented patients' true willingness to pay. 

4. The responses to the attitude questionnaire were 

accurate representations of the actual attitudes of 

consumers toward the service offered. 

5. Patient satisfaction and attitude toward a clinical 

service were continuous constructs that could be 

measured on a continuous scale. 

6. Blood samples were accurately drawn and analyzed for 

all patients. 

7. There were no contaminants or other drugs or chemical 

compounds in the testing solutions which might have 

interfered with the tests. 
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in the 

blood of the subjects which interfered with the analyses. 

Limitations 

Limitations of this study were: 

1. The measurement of serum levels was limited to the 

validity and reliability of the measurement instrument 

and of the accuracy of the instrument operator. 

2. The evaluation of patients' attitude toward the 

service was limited to the validity and reliability of 

the instrument. 

3. The evaluation of patients' stated intention to use 

the service was limited to the validity and reliability 

of the instrument. 

4. The evaluation of subjects' willingness to pay was 

limited to the validity and reliability of the 

instrument. 

5. The evaluation of actual participants' satisfaction 

with the service was limited to the validity and 

reliability of the measurement instrument. 

6. This study was only representative of patients 

frequenting the two community pharmacies enlisted in the 

study. 



CHAPTER 4 

RESULTS 

Summary of Demographic Data 

A total of 320 subjects completed the pharmacy 

blood level service (PBLS) questionnaire. There were 121 

males and 186 females, and 13 subjects failed to indicate 

their gender. The average age of the subjects was 58.8 

(SD = 14.94), with the youngest being 18 and the oldest 

being 91. Of these subjects, 4 had completed only grade 

school, 108 had completed high school, 137 had received 

an associate or bachelor degree, and 53 had received an 

advanced university degree. Eighteen subjects did not 

indicate their education level. There were 38 subjects 

who had a family income below $15,000 per year, 91 

between $15,000 and $30,000 yearly, and 146 above $30,000 

annually. 

income. 

Forty-five subjects did not indicate their 

Analysis of Participation Rates 

For this analysis, two rates of participation 

were defined. The first was having subjects fill out a 

PBLS questionnaire and the second was the actual 

participation by having blood drawn and levels analyzed. 

138 
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All patients receiving a refill of a 

prescription for a diuretic or a potassium supplement 

were informed of the study by the pharmacist on duty and 

were invited to participate. As well, signs were posted 

on all pharmacy doors announcing the availability of the 

service. In addition, a table was positioned in a 

prominent location 

prescriptions were 

adjacent 

obtained. 

to the area where 

Signs hanging from the 

table stated that blood level determinations were being 

performed. Clients who approached the table were 

informed of the service and invited to participate. 

It was impossible to know the exact 

participation rate, as many clients of the pharmacy may 

not have noticed the signs or may have passed by 

deliberately. Some clients refused to fill out the PBLS 

questionnaire, often stating that they were in a hurry. 

A few claimed to have left their glasses at home and 

could not see. A total of 320 did participate in the 

research by filling out a PBLS questionnaire. 

Demographic data on these subjects are discussed above. 

In an attempt to determine predictors of 

participation, Pearson's r was calculated between 

pharmacy prescription volume and num,ber of subj ects in 

the study as well as number of blood tests performed. In 

addition, correlations were done between pharmacy sales 

volume and participation rates. 
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of 

prescriptions and number of subjects filling out a PBLS 

questionnaire was .465 (df = 8, p = .176) and between 

total pharmacy sales volume and number of subjects 

filling out the PBLS questionnaire was .486 (df = 8, 

p = .154). These correlations were not significant due 

to the small number of pairs of data points. When data 

were analyzed using week as the unit of analysis instead 

of day, the coefficients were calculated to be .802 

(p = .198) and .862 (p = .138), respectively. 

there were only four pairs of data points, 

Since 

these 

coefficf~nts also were not significant. Thus, there was 

a nonsignificant trend toward having more subjects and 

more blood level tests on busier days. 

Since number of subjects and number of 

prescriptions were technically discrete variables, 

Spearman's rho was also calculated for the above pairs of 

variables. Rho between number of subjects filling out a 

PBLS questionnaire and daily number of 

prescriptions was 

each day 

.498 (df = 8, p = .142). Between 

number of subjects per day filling out at PBLS 

questionnaire and total pharmacy sales volume, rho was 

calculated to be .413 (df = 8, p = .236). These results 

are quite similar to those reported for Pearson's r. 

However, when the unit of analysis was one week, 

Spearman's rho was much less than Pearson's r. Between 
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number of subjects per week filling out a PBLS 

questionnaire and weekly number of prescriptions filled, 

rho was .400 (df = 2, p = .600), and between number of 

subjects and sales volume, it was the same. The 

discrepancy between the Spearman coefficients and Pearson 

coefficients may probably be attributed to the very small 

number of pairs of numbers being analyzed. In any event, 

these coefficients led to similar conclusions as did the 

Pearson coefficients. 

A total of 159 subjects had a blood test during 

the four weeks of the research. This represents 49.7% of 

all subjects who filled out a PBLS questionnaire. 

Further analyses of participation rates and associated 

factors are presented below under Hypotheses 7 through 

14. 

Instrument Reliability 

Reliability of the PBLS Questionnaire 

The PBLS questionnaire was designed to determine 

subjects' attitude toward the provision of a blood level 

testing service 

perceptions of 

stated intention 

in a community pharmacy, 

three attributes of the service, 

to use such a service, and 

their 

their 

their 

willingness to pay for the service. A single question 

was used to determine each of these items. 
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The 

significant, 

findings from these questions were 

as were most of the correlations between 

almost all variables of interest. 

discussed in detail below. 

These findings are 

Since the correlation of one variable with 

another is an underestimate of its reliability, there did 

not appear to be any problem with the reliability of the 

PBLS questionnaire. 

Reliability of the PPS Questionnaire 

As with the PBLS questionnaire, the PPS 

questionnaire used a single question for subject 

responses. This questionnaire sought to determine 

patient 

well as 

satisfaction with the blood testing service, as 

intended future participation and future 

willingness to pay. 

below. 

Results are presented and discussed 

Since findings were significant, as were most 

correlations between variables, there did not appear to 

be any problem with the reliability of the PPS 

questionnaire. 
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Analysis of Questionnaire Responses 

PBLS Questionnaire Responses 

The PBLS questionnaire presented seven 

statements about the provision of a blood level service 

in a community pharmacy. Subjects were asked to circle 

their agreement or disagreement with each statement by 

circling a number from one to five, with one being 

strongly disagree, two being disagree, three being 

neutral, four being agree, and five being strongly agree. 

The first statement designed to determine the 

attitude of subjects toward the provision of a blood 

level testing service in a community pharmacy. It 

stated, "I like the idea of being able to have a blood 

level done in pharmacies". The score mean for the 316 

responses to this statement was 4.46 (SO = .72) which was 

significantly higher than the neutral score of 3 (t = 

36.04, p < .001). This significant difference indicated 

that subjects strongly concurred with the idea of being 

able to have a blood test in a community pharmacy. 

The score mean at the first location of 4.56 (SO 

= .66) was larger than the mean of 4.37 (SD = .77) at 

the second location. This difference was significant 

(t = 2.27, df = 314, p = .024). This difference may 

have been a consequence of the greater age of the sample 

in the second location (mean = 61.1, SO = 14.41) as 

compared with the first location (mean = 56.0, SO = 
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df = 

294, p= .004). It also may be related to the subjects 

at the first location being less educated (see below 

under Hypothesis 1), or perhaps with a lower 

socioeconomic status. The possibility exists that those 

in lower income brackets or with lower education may not 

have as many health care benefits as do subjects in 

higher brackets. Perhaps those in lower brackets view a 

blood level service in a community pharmacy as a less 

costly alternative form of health care delivery. 

Another difference noted was between actual 

participants in blood level testing and nonparticipants 

(t = 3.585, df = 314, p < .001). The score mean of 

participants of 4.60 ( SD = .58) was significantly 

higher than the mean of 4.31 (SD = .81) of 

nonparticipants. One would expect those who had a 

stronger attitude toward the provision of a blood level 

service in a community pharmacy to be more likely to have 

their blood tested. This expectation was upheld. 

There was no significant difference found 

between score means of payors and nonpayors ( t = 1.002, 

df = 155, p = .318). The attitude score mean for payors 

was 4.54 (SD = .62) as opposed to 4.64 (SD ::: .55) for 

nonpayors. 

The second statement sought to determine whether 

subjects perceived a community pharmacy as a convenient 
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It stated, "It would 

be convenient for me to have a blood level done in a 

pharmacy". The score mean for the 314 responses to this 

statement was 4.48 (SD = .69) which was significantly 

higher than the neutral value of 3 (t = 37.96, p < 

.001). This indicated that subjects felt that a 

community pharmacy would be a convenient location for a 

blood level service. 

There was a significant difference found between 

score means at the two locations (t = 2.090, df = 312, p 

= .037). The score mean of subjects at the second 

location of 4.40 (SD = .75) was significantly lower than 

the score mean of 4.56 (SD = .59) at the first location. 

This difference could be due to the greater age of 

subjects 

subjects 

would be 

at the second location. Perhaps the older 

were less mobile and felt that blood testing 

more convenient to have done on regular visits 

to their family physician. 

Another significant difference noted was between 

actual participants in blood testing and 

nonparticipants (t = 3.942, df = 312, p < .001). The 

participants' score mean of 4.62 (SD = .58) was 

significantly higher than the nonparticipants' score mean 

of 4.33 (SD = .78). One would expect that those subjects 

who thought that a pharmacy would be a convenient place 

for blood testing would be more likely to have a blood 
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research. 
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That expectation was supported in this 

The third statement probed subjects' stated 

intention to use such a service if it were to become 

available. It stated, "If a blood level service were 

available in a community pharmacy, I would use it". 

The score mean for the 310 responses to this 

statement was 4.33 (SD = .84) • This mean was also 

significantly higher than the neutral value of 3 ( t 

27.96, p < .001). Thus, subjects expressed a strong 

intention to use such a service if it were available. 

A significant difference was noted between score 

means between the two locations (t = 2.982, df = 308, p = 

.003). The score mean at the first location of 4.48 (SD 

= .68) was significantly higher than the score mean at 

the second location of 4.20 (SD = .93). This difference 

in intention to use a blood level service was reflected 

in actual participation rates in blood testing between 

the two locations. As discussed above, the actual 

participation rate in blood testing was higher at the 

first location. This may have been due to the age 

difference between the two locations, as has been noted 

above. It also may be due to the differential access to 

blood level testing between the groups, as was discussed 

above. 
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in 

score means was found between actual 

participants in blood level testing and nonparticipants 

(t = 5.028, df = 308, p < .001). The score mean for 

actual participants was 4.56 (SD = .65) as opposed to 

4.10 (SD = .94) for nonparticipants. One would expect 

that those who indicated a stronger intention to use such 

a service would participate in the blood testing in this 

study. This finding is further discussed below under 

Hypothesis 7. 

The fourth statement was intended to determine 

whether subjects felt that blood tests provided 

information that was valuable to them. It stated, "I 

think the information from a blood level test would be 

valuable". A total of 316 of the 320 subjects answered 

this question, with a score mean of 4.56 (SD = .62). 

Therefore, subjects expressed the opinion that they 

valued the information that would be provided by a blood 

test. 

The difference between score means at the two 

locations approached significance (t = 1.926, df = 314, p 

= .055). The score mean at the first location of 4.63 

(SD = .55) was slightly higher than the mean of 4.50 (SD 

= .66) at the second location. It may be that older 

subjects do not place as much value on information from a 

blood test, or they may feel that this knowledge and its 
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application lies solely within the domain of the 

physician. In contrast, it may be that younger patients 

may be more health conscious, and thus would be more 

desirous of knowledge concerning their health. On the 

other hand, the finding may have been an artifact of 

having performed several statistical analyses and may not 

represent actual differences between subjects. 

A significant difference was found between the 

score mean of 4.68 (SD = .55) for actual participants in 

blood testing and the score mean of 4.44 (SD = .66) for 

nonparticipants (t = 3.455, df = 314, p = .001). This 

finding confirms the logical assumption that those who 

placed a higher value on the information derived from a 

blood test would be more likely to have a blood test 

performed. 

The fifth statement sought to determine whether 

patients valued a rapid turn-around time in test result 

reporting. It stated, "I would prefer to learn my blood 

level right away without long wait". The score mean of 

the 313 responses to that statement was 4.58 (SD = .66), 

which was significantly greater than the neutral value 

of 3 (t = 42.67, p < .001). Thus, subjects expressed a 

preference for rapid reporting of test results. 

There was no significant difference between 

score means in the two locations (t = 1.565, df = 311, P 

= .119). However, there was a significant difference 
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between the score mean of 4.68 (SO = .57) for actual 

participants in blood testing and the score mean of 4.48 

(SO = .72) for nonparticipants (t = 2.765, df = 291, p = 

.006). Perhaps some subjects perceived this study as a 

convenient opportunity to have rapidly reported blood 

test results and were thus encouraged to participate. 

This suggests that perhaps it would be useful for a 

pharmacist implementing such a service to advertise this 

feature to increase participation. Further study would 

be required to confirm this suggestion. 

The sixth statement was designed to determine 

whether subjects would decide not to use a blood level 

service due to the fear of having a finger punctured for 

a sample. The statement was, "I think my fear of a 

fingerstick would prevent me from using the service". 

The score mean for the 306 responses was 1.45 (SO = .86) 

which was significantly lower than the neutral value of 3 

(t = 31.71, p < .001). Thus, subjects did not fear 

having blood taken from a fingers tick. This is 

encouraging, as fingersticks provide information 

equivalent to that from a venous sample without the risks 

associated with venipuncture such as phlebitis, 

infection, or transmission of hepatitis. 

Score means for this statement did not differ 

between the two locations (t = .373, df = 299, p = .709). 

However, the score mean of 1.32 (SO = .66) for actual 
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participants 

than the 

in blood testing was significantly 

score mean of 1.58 (SD = 1.00) 

lower 

for 

nonparticipants. This 

having a fingerstick 

preventing people from 

finding suggests that fear of 

may have played some part in 

participating in blood level 

testing. However, those who were tested all stated 

informally that the fingerstick did not hurt. 

The seventh statement sought to determine the 

attitude of subjects toward insurance paying for a blood 

level service in a community pharmacy. The score mean of 

the 306 responses was 3.90 (SD = 1.23), which was 

significantly higher than the neutral value of 3 (t = 

12.83, p < .001). Thus, the overall opinion of the 

subjects who responded was that insurance should pay for 

such a service. 

Although this score mean was significantly 

greater than the neutral value of 3, it the lowest of the 

seven score means. 

the largest of the 

felt the service 

As well, this standard deviation was 

seven. Many subjects stated that they 

should be available, but that the 

patient should pay for it. The rather conservative 

political atmosphere in this state may have been the 

reason for these findings. 

Score means did not differ between locations, 

between participants and nonparticipants, nor between 

payors and nonpayors. Thus, the overall score mean was 
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of 

subjects in this research. 

The eighth question of the PBLS questionnaire 

asked subjects to indicate how much they would be willing 

to pay to have their blood level tested in a community 

pharmacy. Subjects were asked to circle which value from 

$10 to $30, in increments of $5, best represented their 

willingness to pay. 

The overall mean amount that 

they were willing to pay for a blood 

subjecti stated 

level test was 

$12.46 (SD = $4.41). There was no significant difference 

in willingness to pay between locations, between 

participants and nonparticipants, nor between payors and 

nonpayors. One would have thought that participants 

would express a greater willingness to pay, as would 

those who paid for the service. This was not the case. 

Willingness to pay did not correlate significantly with 

any other variable investigated. 

The lack of significant differences may have 

been due to problems in data collection. The lowest 

amount presented to the subjects was $10, as this was 

felt to be the minimum that would be charged in such a 

service if it were to generate a reasonable profit. Many 

subjects indicated verbally that they circled the $10 

value because it was the lowest. Others stated that they 

really would only pay $5. Many subjects had difficulty 
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with the concept of willingness to pay, and many had 

insurance or a health care plan that provided such a 

service for a small fee or free. 

Therefore, very little useful information 

regarding patient willingness to pay was obtained in this 

study. 

Finally, subjects were presented with nine blood 

tests that the Seralyzer could perform and were asked 

which tests they would use if they were available. 

Subjects could check as many tests as they felt 

appropriate. 

The test most indicated was cholesterol which 

was checked off by 251 (78.4%) subjects. Next was 

potassium which 239 (74.7%) subjects indicated they would 

use, followed by glucose with 209 (65.3%) indications, 

hemoglobin with 182 (56.9%), triglycerides with 157 

(49.1%), and uric acid with 126 (39.4%). The lowest 

category of responses was for drug levels. A total of 74 

(23.1%) subjects indicated theophylline, 54 (16.9%) 

indicated phenytoin, and 51 (15.9%) indicated 

phenobarbital. Many of the subjects indicated that they 

did not take the drugs themselves, but had a family 

member who did, hence they checked it off. 
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PPS Questionnaire Responses 

The pharmacy patient satisfaction questionnaire 

asked five questions about patient satisfaction with the 

blood level service. As with the PBLS questionnaire, 

statements were presented to which subjects were asked to 

indicate their agreement or disagreement by circling 

responses on a 5-point Likert type scale. 

The first question sought to directly determine 

overall patient satisfaction. It stated, "Overall, I am 

satisfied with this blood level service". The score mean 

for the 138 participants was 4.73 

was significantly higher than the 

3 (t = 46.634, df = 137, p < .001). 

(SD = .46) which 

neutral value of 

Results pertaining 

to responses to this question are further discussed below 

under Hypotheses 15 to 17. 

The second question was aimed 

future participation in blood testing. 

at determining 

That is, it 

investigated whether those subjects who actually had 

their blood tested in this study would have a blood test 

again in a community pharmacy if such a service were made 

available. It stated, "If considered medically 

advisable, I would use this service regularly". 

The score mean was 4.59 (SD = .64) for the 138 

respondents. This mean was significantly greater than 

the neutral score of 3 (t = 28.538, df = 132, p < .001). 
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subjects who had their blood tested stated that 

they would have it tested again by such a service. 

There was no difference in future participation 

between the two locations (t = 1.530, df = 131, p = 

.128). However, the score mean of 4.44 (SD = .82) 

for those participants who paid for the blood test 

was lower than the score mean of 4.67 (SD = .50) for 

nonpayors (t = 2.059, df = 131, p = .044). 

Perhaps those who did not pay assumed that they 

would not have to pay again in the future. This could 

have accounted for the higher score mean, and probably 

would have been lower if it were stated explicitly that a 

fee were to be charged. It also may have been that those 

who received the blood test for free awarded higher 

scores to please the investigator, as they had been given 

something for nothing. Since subjects perceived the 

information as being valuable, a high score would be a 

reward. 

The third question of the PPS questionnaire was 

also aimed at determining future use of such a service. 

It was felt that, if participants were satisfied with the 

blood level service, not only would they use the service 

again, but they would also encourage their friends to do 

so. It stated, "I would advise my friends to use this 

service". 



155 

The overall score mean for the 135 respondents 

was 4.60 (SD = .60). This mean was significantly higher 

than the neutral score of 3 (t = 30.933, df = 134, p < 

.001). Therefore, patients stated that they would advise 

their friends to use the service. This would be a 

valuable source of referral to such a service. 

There was no difference between score means from 

the two locations (t = 1.397, df = 133, p = .165). 

However, the score mean for nonpayors of 4.46 (SD = 1.13) 

was higher than the score mean of 4.68 (SD = .49) for 

payors. Perhaps the higher mean for nonpayors was due to 

the same phenomenon as suggested above, namely, that they 

did not consider the payment of a fee to be involved, or 

that they wished to please the investigator for having 

been given something valuable for free. 

The fourth question attempted to determine 

whether more people would state an intention to use the 

service if insurance paid for it. It was felt that 

insurance could remove some of the financial barrier for 

those who could not afford to pay for the service. The 

question stated, "If insurance paid for it, I would use 

the service regularly". 

The overall score mean for the 133 respondents 

was 4.66 (SD = .67). This mean was significantly greater 

than the neutral score of 3 (t = 28.477, df = 132, p < 

.001). Therefore, participants who used the blood 
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testing service stated that they would use such a service 

again if insurance paid for it. This finding should 

serve as a stimulus for pharmacy groups to attempt to 

secure insurance payment for this and other clinical 

pharmacy services provided by community pharmacies. 

The score means for participants in the two 

locations did not differ significantly (t = .855, df = 

131, p = .394). As well, score means for payors and 

nonpayors did not differ (t = .026, df = 131, p 

.979). Thus, it appears that even more subjects would 

participate in future blood testing if the service were 

made available and if insurance paid for it. 

The fifth question was designed to determine 

whether subjects were in favor of the the availability of 

more clinical pharmacy services in community pharmacies. 

It stated, "Pharmacies should perform more services for 

patient care like this". 

The overall score mean for the 135 respondents 

was 4.67 (SD = .53). This mean was significantly greater 

than the neutral value of 3 (t = 36.691, df = 134, p < 

.001). Therefore, it would appear that subjects were in 

favor of the expansion of clinical pharmacy services in 

community pharmacies. This should encourage the movement 

toward the provision of such services. 

There was a significant difference between the 

score means in the two locations (t = 2.896, df = 133, p 
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The score mean of 4.83 (SD = .38) at the second 

location was significantly higher than the score mean of 

4.56 (SD = .59) at the first location. This may have 

been related to the greater age or higher education level 

of the subjects at the second location. These subjects 

may have perceived that such assistance would be valuable 

for assisting them with their drug therapy. In any 

event, both groups were strongly in favor of more 

clinical pharmacy services. 

There were no differences between score means of 

payors and nonpayors (t = 1.139, df = 134, p = .257). 

This would imply that patients perceived clinical 

pharmacy services to be valuable whether or not they had 

to pay for them. This question deserves further 

investigation. 

The sixth question of the PPS questionnaire 

asked participants who had had a blood test to state how 

much they would be willing to pay for being tested again 

by such a service in the future. Subjects were asked to 

circle which value from $10 to $30, in increments of $5, 

best represented their future willingness to pay. 

The overall mean value indicated by 128 subjects 

was $14.49 (SD = $5.71). There was no difference between 

willingness to pay in the two locations (t = .064, 

126, p = .949) nor between payors and nonpayors 

.574, df = 126, p = .567). 

df = 

(t = 
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that 

participants' willingness to pay for a blood level 

testing service increased from a mean of $12.13 (SD = 

$4.24) to a mean of $14.49 (SD = $5.71). This increase 

p < .001), as was significant (t = 5.370, df = 114, 

was Pearson's r between pretest and posttest scores (r = 

.591, p ~ .001). This suggested that having a blood test 

actually had an effect of raising the amount that 

patients stated they were willing to pay for having 

their blood tested. 

The finding of an increased willingness to pay 

has implications for the operation of an actual testing 

service. It suggests that patients who are actually 

tested will value the service more. As a result, one 

could probably expect repeat use of a service from those 

who had actually used it. 

The final question of the PPS questionnaire 

asked, "If you would not use the service again, please 

tell us why". There were no replies to this question, as 

all of the respondents stated that they would use the 

service again. This finding adds further evidence to 

show that participants in blood testing were satisfied 

with the service and would use it again if they had the 

opportunity. Community pharmacists should be encouraged 

by these results to implement a blood level testing 

service. 
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Hypothesis Testing 

The instruments used in this research (PBLS 

questionnaire and PPS questionnaire) were designed to 

collect data that would test the hypotheses stated in 

Chapter 1. All hypotheses were evaluated for rejection 

at a significance level of .05. 

Hypothesis I 

Hypothesis 1 stated that there is no difference 

between demographic variables of subjects at the two 

locations of the study. To test this hypothesis, a 

multiple contrast (MANOVA) was computed with location as 

the independent variable and demographics as dependent 

variables. 

The 

(F = 2.789; 

result of the MANOVA 

df = 4, 258; p = .027). 

was significant 

This indicated that 

there was a significant difference between locations for 

at least one of the demographic variables. Further tests 

were done to clarify the nature of the difference. 

Table 2 lists subjects by sex at each of the two 

locations of the study. There were no significant 

differences between proportion of males and females at 

the two locations (p = .907). 

Table 3 presents age means 

deviations for subjects who participated 

and standard 

at each of the 

two study locations. Student's t test between the 



160 

two groups was significant (p = .004), indicating 

that the subjects in the second location were older than 

those in the first location. This difference may have 

been responsible for differences in responses which will 

be discussed below. 

Table 2. Number (percentage) of subjects by sex and 
location. 

Sex 

Male 

Female 

Missing 

Total 

1 

54 (37.5%) 

83 (57.6%) 

7 (4.9%) 

144 (45.0%) 

Location 

2 

67 (38.1%) 

103 (58.5%) 

6 (3.4%) 

176 (55.0%) 

Total 

121 (37.8%) 

186 (58.1%) 

13 (4.1%) 

320 (100%) 

chi square = 4.285, df = 2, p = .807, missing data 
included; chi square = .014, df = 1, P = .907, 
missing data excluded; Fisher's exact p = 1.000 for a 
two-tailed test 
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Table 3. Results of Student's t test between age means 
of subjects in the two locations of the study. 

Location n Mean SD t P 

1 131 56.0 15. 17 
-2.914 .004 

2 165 61.1 14.41 

Table 4 presents the education level of all 

subjects who filled out a PBLS questionnaire in each of 

the two locations • Chi square was significant (p 

• 039) which indicated that there were differences in 

education level for subjects at the two locations. From 

inspection of Table 4, it can be seen that the second 

location had a greater proportion of subjects with 

advanced university degrees and smaller proportions of 

subjects in the lower education categories than did the 

first location. This difference in level of education 

could have affected participation rates and/or 

satisfaction score. 
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Table 5 presents the income level of subjects at 

each of the two locations. There were no significant 

differences in income level of subjects detected in each 

of the two locations of the study (p = .281). However, 

it is 

level 

possible that there was a 

that was not measured, as 

difference in income 

incomes above $30,000 

were grouped and there may have been subjects in a very 

high income level (e.g., > $100,000 per annum) who 

differed from those closer to the middle income range. 

Therefore, there were some demographic 

differences detected between subjects in the two 

locations. The proportion of males and females was about 

the same, as was the proportion of subjects in each of 

the three income categories. However, subjects at the 

second location were older and tended to be more educated 

than those in the first location. These differences 

could impact upon the interpretation of other findings in 

this research. 



Table 4. 

Education 

Grade school 

High school 

Undergraduate 
degree 

Postgraduate 
degree 

Missing 

Total 
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Number (percentage) of subjects 
location of the study grouped by 
education. 

at each 
level of 

Location 

1 2 

1 (0.7%) 2 (1.1%) 

53 (36.8%) 55 (31.3%) 

67 (46.5%) 60 (34.9%) 

17 (11.8%) 36 (20.5%) 

6 (4.2%) 12 (6.8%) 

144 (45.0%) 176 (55.0%) 

Total 

3 (0.9%) 

108 (33.8%) 

127 (39.7%) 

53 (16.6%) 

18 (5.6%) 

320 (100%) 

Note: due to very small expected frequencies in the Grade 
school category, these data were combined with data 
in the High school category. Chi square = 6.483, 
df = 2, p = .039. 
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Number of subjects (percentage) at each 
location of the study grouped by level of 
family income. 

Location 

Annual family 
income level 1 2 Total 

<$15,000 13 (9.0%) 25 (14.2%) 38 (11.9%) 

15,000 - $30,000 41 (28.5%) 50 (28.4%) 91 (28.4%) 

>$30,000 71 (49.3%) 75 (42.6%) 146 (45.6%) 

Missing 19 (13.2%) 26 (14.8%) 45 (14.1%) 

Total 144 (45.0%) 176 (55.0%) 320 (100%) 

chi square = 2.54, df = 2 , P = .281 



165 

Hypothesis II 

Hypothesis 2 stated that there is a relationship 

between demographic variables and perceived attributes of 

the service. The demographic variables investigated were 

age, sex, education, and income. Perceived attributes of 

the service investigated included the convenience of 

having a blood level service in a community pharmacy, 

the value of the information received from a blood level 

test, 

test. 

and rapid reporting of results from the blood 

To measure the relationship, correlation 

coefficients were calculated between variables. Because 

service age scores were interval data and all of the 

attribute scores were also interval data, Pearson's r was 

calculated between age and the other three variables. 

Table 6 lists Pearson's r between age and the perceived 

attributes of the service. Correlations ranged 

from -.142 to .016 and none approached significance. 

This evidence did not support Hypothesis 2. That is, 

this research found no relationship between demographic 

variables and attributes of the service. 

Since the sample of subjects was not randomly 

selected from the population of potential users of a 

blood level service, and the possibility existed that the 

underlying construct may not have been normally 

distributed in that population, Spearman's rho, which 



166 

does not rely on the preceding assumptions, was also 

calculated for the same pairs of variables. These 

values are also recorded in Table 6. 

Table 6. Correlation coefficients between age and 
perceived attributes of the blood level 
service. 

Pearson's Spearman's 
Attribute df r p rho p 

Convenience 
of service 290 -.033 .576 -.015 .799 

Value of 
information 292 -.047 .424 -.027 .646 

Rapid result 
reporting 289 -.142 .016 -.085 .149 
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The Spearman correlation coefficients were all 

smaller than the corresponding values for Pearson's r. 

Rho ranged from -.085 to -.015. These coefficients also 

did not support Hypothesis 2. 

Since sex was scored dichotomously and all 

service attributes were measured on an interval scale, a 

point biserial correlation was calculated between sex and 

each attribute variable. Table 7 lists these 

coefficients. They ranged in value from .001 to .059 

and, like the coefficients associated with age, were not 

significant. None of these tests supported Hypothesis 2. 

Since both of the remaining two demographic 

variables were ordinal, Spearman's rho was computed for 

each pair of variables. Table 8 lists Spearman's rho 

between attitude scores and educational level. 

Similarly, Table 9 lists Spearman's rho coefficients 

calculated between attitude scores and income level. 

Again, coefficients were not significant, lying between 

-.091 and -.038, which did not support Hypothesis 2. 
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Table 7 • Point biserial correlation coefficients 
between sex of subject and perceived 
attributes of the blood level service. 

Attribute 

Convenience 
of service 

Value of 
information 

Rapid result 
reporting 

df 

301 

303 

300 

Point biserial 
r 

.001 

.059 

.036 

p 

.986 

.304 

.533 

Table 8. Spearman's rho between level of education and 
perceived attributes of the blood level 
service. 

Attribute 

Convenience 
of service 

Value of 
information 

Rapid result 
reporting 

df 

296 

298 

296 

Spearman's rho p 

-.079 .174 

-.038 .512 

-.091 .117 



Table 9. 

Attribute 

Spearman's 
perceived 
service. 

Convenience 
of service 

Value of 
information 

Rapid result 
reporting 
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rho between level of income and 
attributes of the blood level 

df Spearman's rho p 

271 -.044 .469 

272 -.072 .235 

271 -.051 .401 
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Due to problems inherent to calculation of 

numerous correlation coefficients on a single data set, 

an attempt was made to regress demographic variables on 

each of the three service attributes. Results from the 

regression of demographic variables on perceived 

convenience of a blood level service in a community 

pharmacy appear in Table 10. Tables 11 and 12 present 

the data for regression of demographic variables on 

perceived value of the information derived from a blood 

level service in a community pharmacy and perceived 

value of rapid test result reporting, respectively. 

None of the three regressions produced a 

significant overall result (p > .05). The total variance 

explained was .012, .014, and .021 for the three 

equations, 

Therefore, 

respectively, and 

these equations 

findings of no relationship. 

none was significant. 

confirmed the previous 

Due to the lack of significant correlations and 

lack of significant regression equations, Hypothesis 2 

was not supported. Therefore, 

between demographic variables 

service. 

there was no relationship 

and attributes of the 
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Table 10. Results from a stepwise multiple regression of 
demographic variables on perceived convenience 
of the blood level service. 

Variable 
Significance 

change 
multiple in r 

Step Variable r r2 squared t p 

1 education .106 .011 .011 -1.405 .161 

2 sex .117 .014 .003 .758 .449 

3 income • 119 .014 .000 -.339 .735 

* 4 age .119 .014 .000 .159 .874 

* F value for total regression .918 ; df = 4, 256; P = 
.454 
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Table 11. Results from a stepwise multiple regression of 
demographic variables on perceived value of 
information received from the blood level 
service. 

* 

multiple 
2 Step Variable r r 

1 age .075 .006 

2 income .098 .010 

3 sex .107 .011 

4 education .109 .012 

change 
in r 

squared 

.006 

.004 

.001 

* .001 

Variable 
Significance 

t p 

-1.225 .222 

-.917 .360 

-.702 .483 

-.379 .705 

F for total regression .776; df 4, 257; P .542 



Table 12. Results from a stepwise multiple regression of 
demographic variables on perceived value of 
rapid reporting of blood level test results. 

Variable 
Significance 

change 
multiple 

2 
in r 

Step Variable r r squared t p 

1 age .128 .016 .016 -1.992 .047 

2 education .140 .020 .004 -.684 .494 

3 income .145 .021 .001 -.625 .533 

* 4 sex .146 .021 .000 -.174 .862 

* F for total regression = 1.389; df = 4, 256; p = .238 
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Hypothesis III 

Hypothesis 3 stated that there is a positive 

relationship between perceived attributes of the service 

and patient~' attitude toward the service. The 

attributes of the service investigated were convenience 

of blood testing at a community pharmacy, value of the 

information received from a blood test, and rapid 

reporting of test results. Attitude was the score in 

response to the first question on the PBLS questionnaire 

that asked whether subjects liked the idea of being able 

to have a blood test done in a community pharmacy. 

To test this hypothesis, Pearson's r was 

calculated between each service attribute and attitude 

score, since all these scores were measured at interval 

level. Table 13 lists the correlations between these 

pairs of variables. 

As can be seen in Table 13, all correlations 

were highly significant, ranging in value from .563 to 

.798 (p < .001). This evidence supported Hypothesis 3. 

Since the sample of subjects was not randomly 

selected from the population, and the possibility existed 

that the underlying construct may not have been normally 

distributed in the population, Spearman's rho, which does 

not rely on the preceding assumptions, was also 

calculated for the same pairs of variables. 

are also recorded in Table 13. 

These values 
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All three of the calculated Spearman 

coefficients were larger than the corresponding Pearson's 

r, and all attained the same level of significance. 

These data confirmed the support for Hypothesis 3. 

In addition, attribute scores were regressed on 

attitude to determine the overall relationship among the 

variables. 

Table 14. 

Results of that regression are presented in 

The regression equation was significant, as it 

explained a substantial portion of the variance (r 

squared = .685, p < .001). This, too, supported 

Hypothesis 3. 

Therefore, it was concluded that the perceived 

attributes of the service were related to attitude toward 

the provision of a blood level service in a community 

pharmacy. 



Table 13. 

Attribute 

Convenience 

176 

Correlation coefficients between attitude 
toward a blood level service in a community 
pharmacy and perceived attributes of the 
blood level service. 

df 
Pearson's 

r p 
Spearman's 

rho p 

of service 311 .798 (.001 .851 (.001 

Value of 
information 312 .704 (.001 .747 (.001 

Rapid result 
reporting 309 .563 (.001 .649 (.001 
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Table 14. Results from a stepwise multiple regression of 
attribute scores on attitude toward the 
provision of a the blood level service in a 
community pharmacy. 

Variable 
Significance 

change 
multiple in r 

Step Variable r r2 squared t p 

1 convenience .797 .635 .635 13.346 (.001 

2 perceived 
value of 
information .824 .680 .045 6.919 (.001 

* 3 rapid result .827 .685 .005 -2.161 .031 
reporting 

* F for total regression = 220.583; df = 3 , 305; p ( 

.001 
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Hypothesis IV 

Hypothesis 4 stated that there is a positive 

relationship between attributes of the service and stated 

intention to use the service. This hypothesis was tested 

by calculation of correlation coefficients. Since these 

were all measured at interval level, Pearson's r was 

calculated between intention scores and each of the three 

attribute variables. Results are recorded in Table 15. 

Correlation coefficients ranged from .574 to 

.770, and all were highly significant. This evidence 

provided support for Hypothesis 4. 

As in previous hypotheses, Spearman's rho was 

calculated for the same pairs of variables. 

are also recorded in Table 15. 

These values 

As can be seen in Table 15, Spearman's rho 

coefficients were uniformly slightly larger than their 

corresponding Pearson's r. These highly significant 

coefficients also supported Hypothesis 4. 



Table 15. 

Attribute 

Convenience 
of service 

Value of 
information 

Rapid result 
reporting 
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Correlation coefficients between stated 
intention to use a blood level service in a 
community pharmacy and perceived attributes 
of the blood level service. 

Pearson's Spearman's 
df r p rho p 

306 .770 <.001 .810 <.001 

307 .582 <.001 .667 <.001 

304 .574 <.001 .630 <.001 



180 

In addition, attribute scores were regressed on 

intention to participate in order to determine the 

overall relationship among the variables. 

results are presented in Table 16. 

Due to the multicollinearity among 

variables, only the first variable entered 

Regression 

independent 

into the 

regression equation explained a significant amount of 

variance, while the remaining two 

little extra explanation. However, 

variables provided 

when each of the 

other variables was forced into the equation as the first 

variable, each provided an r squared value of a similar 

magnitude to the first variable in Table 16. Thus, the 

regression equation adds further evidence to support the 

fourth hypothesis. 

As a result, Hypothesis 4 was supported, 

indicating that a there was a positive relationship 

between attributes of the service and stated intention to 

use the service. 
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Table 16. Results from a stepwise multiple regression of 
blood level service attribute scores on 
subjects' stated intention to use ,a blood 
level service in a community pharmacy. 

Step 

1 

2 

3 

* F 
.001 

Variable 

convenience 

perceived 
value of 
information 

rapid result 
reporting 

multiple 
r 

.769 

.773 

.775 

for total regression = 

.592 

.598 

* .600 

change 
in r 

squared 

.592 

.006 

.002 

149.976; df = 

Variable 
Significance 

t p 

12.439 <.001 

1.603 .110 

1.128 .260 

3, 300; p < 
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Hypothesis V 

Hypothesis 5 stated that there is a positive 

relationship between attribute variables and subjects' 

stated willingness to 

hypothesis was tested 

pay for the 

by calculation 

service. This 

of correlation 

coefficients. Since these were all measured at interval 

level, Pearson's r was calculated between stated 

willingness to pay and each of the three attribute 

variables (convenience, value of information, and rapid 

result reporting). Results are recorded in Table 17. 

Since all correlations ranged from -.009 to .023, none 

was significant. These results did not support 

Hypothesis 5. 

Spearman's rho was also calculated for the same 

pairs of variables. These values are also recorded in 

Table 17. The values for Spearman's rho varied slightly 

from the corresponding values for Pearson's r, with two 

being larger and one smaller. Spearman's rho and took 

values from 

coefficients, 

significant. 

Hypothesis 5. 

• 013 to 

none of 

These 

.045 • As with the Pearson 

the Spearman coefficients was 

results also did not support 

In addition, attribute scores were regressed on 

willingness 

relationship 

to pay 

among 

in order to determine the 

the variables. Results 

regression are presented in Table 18. 

overall 

of that 
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None of these variables proved significant and, 

after forcing all three into the regression equation, 

these variables explained a mere 0.2% of the total 

variance. This equation provides more evidence for lack 

of support for Hypothesis 5. 

Therefore, based on the above evidence, it was 

concluded that was no relationship between attribute 

variables and subjects' stated willingness to pay for the 

service. 
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Table 17. Correlation coefficients between stated 
willingness to pay for a blood level 
service and perceived attributes of the 
service. 

Pearson's Spearman's 
Attribute df r p rho p 

Convenience 
of service 252 .• 017 .787 .045 .475 

Value of 
information 257 .023 .712 .013 .835 

Rapid result 
reporting 255 -.009 .886 .016 .799 ., 
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Table 18. Results from a stepwise multiple regression of 
blood level service attribute scores on 
subjects' stated willingness to pay for a 
blood level service in a community pharmacy. 

Step 

* F 

1 

2 

3 

Variable 

perceived 
value of 
information 

rapid result 
reporting 

convenience 

multiple 
r 

.020 

.041 

.041 

.138; df = 3, 250; 

.000 

.002 

* .002 

change 
in r 

squared 

.000 

.002 

.000 

p = .937 

Variable 
Significance 

t p 

.543 .588 

-.509 .611 

.052 .958 
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Hypothesis VI 

Hypothesis 6 stated that there is a positive 

relationship between attitude toward the service and 

actual participation in blood level 

hypothesis was tested by calculation of 

testing. This 

a correlation 

coefficient. Since attitude was measured at interval 

level and participation was scored dichotomously, a point 

biserial 

Table 19. 

correlation was calculated. Results appear in 

The point biserial correlation coefficient was 

calculated to be .199 which was statistically significant 

at the .001 level. This evidence supported Hypothesis 6 

that there is a positive relationship between attitude 

toward the service and actual participation in the 

service. 

However, this evidence must be weighed in the 

light of practical significance. The absolute value of 

the coefficient was quite low, and its calculated effect 

size of .40 does not attain the level of .5 that had been 

hoped for. Therefore, one must modify the claim of 

statistical significance with the reality of low absolute 

values, and interpret results with caution. 

-------------- ---,. .._----_._-.... - ----... ------ - .... _ .... -_._-



Table 19. 

Group 

Participants 

Point biserial correlation coefficient, 
data used in its calculation, between 
means of actual participants 
nonparticipants in blood testing 
attitude toward the provision of a 
level service in a community pharmacy. 

Attitude Point 
score biserial 

n mean SD r 

157 4.60 .58 

187 

and 
score 

and 
for 

blood 

p 

.199 (.001 
Nonparticipants 159 4.31 .81 

Total 316 4.46 .72 
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Hypothesis VII 

Hypothesis 7 stated that there is a positive 

relationship between stated intention to utilize a blood 

level service and actual participation in blood level 

testing. Stated intention to utilize the service was the 

subject's agreement with the statement in question #3 of 

the PBLS questionnaire that they would use a blood level 

service in a community pharmacy if it were available. 

To test this hypothesis, a point biserial 

correlation was calculated between the dichotomously 

scored variable (actual participation) and stated 

intention to utilize the service, which was measured at 

interval level. Results are recorded in Table 20. 

The point biserial correlation was .276 which 

was significant. The mean 

actual participants was 

stated intention 

higher than 

score 

that 

for 

of 

nonparticipants. This evidence supported Hypothesis 7. 

Thus, a subject's stated intention to utilize a blood 

level service in a community pharmacy was related to 

actual participation in blood level testing. 



Table 20. 

Group 

Participants 
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Point biserial correlation coefficient, and 
data used in its calculation, between score 
means of actual participants and 
nonparticipants in blood testing for stated 
intention to use a blood level service. 

Intention Point 
score biserial 

n mean SD r p 

156 4.56 .65 
.276 (.001 

Nonparticipants 154 4.10 .94 

Total 310 4.33 .84 
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Hypothesis VIII 

Hypothesis 8 stated that there is a negative 

relationship between actual participation in blood level 

testing and the presence of inhibitors. Since both 

variables were dichotomous, a phi coefficient was 

calculated to determine the nature of the relationship. 

Table 21 presents the results of that analysis. 

Phi was computed to be -.536, which was significant (p < 

.001). The corresponding chi square was 70.451 (df = 1, 

p < .001). This means that a low number of inhibitors 

was associated with high participation and a high number 

of inhibitors was associated with low participation. 

This evidence supported Hypothesis 8. 

Therefore, there was a negative relationship between the 

presence of inhibitors and actual participation in blood 

level testing. 

Results, however, should be interpreted 

cautiously, as the collection of these data may have been 

confounded by bias in the presentation of reasons for 

nonparticipation. The instrument may have been measuring 

only the presence of an excuse for nonparticipation, 

rather than the actual presence of an inhibitor. 



Table 21. 

Group 

Participants 
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Number of participants and nonparticipants in 
blood testing who indicated the presence or 
absence of inhibitors to participation, and 
the resultant phi coefficient. 

Inhibitors 

Present Absent Total Phi p 

19 140 159 
.536 <.001 

Nonparticipants 103 58 161 

Total 122 

chi square = 89.595, 
p < .001 

198 320 

df = 1, p < .001; Fisher's exact 
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Table 22 presents reasons for nonparticipation. 

were divided into inhibitors and evaluation 

Inhibitors were those events which would induce 

subjects to decline to use the blood level service, even 

if they thought that it was a good idea or would use the 

service if the inhibitor were not present. External 

inhibitors were situational incidents beyond the control 

of the subject. Internal inhibitors were states of the 

subject or opinions which precluded participation. 

Evaluation factors were factors upon which a subject 

would judge the value of the service. These factors were 

thought to influence the subject's evaluation of the 

worthwhileness of the service. Thus, evaluation factors 

would exert their influence on the subject earlier in the 

decision-making process and would induce the subject to 

consider the service not worth using, rather than 

presenting a barrier to use in a subject who considered 

the service worthwhile. 
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Table 22. Stated reasons for nonparticipation in blood 
level testing. 

Class Reason n 

External Inhibitor no time 46 

recently had test done 31 

regularly done by physician 9 

provided by HMO 8 

in pain due to back injury 1 

Total external inhibitors 95 

Internal Inhibitor cannot afford 13 

no need for test 12 

fear blood test 2 

Total external inhibitors 27 

Total inhibitors 122 

Evaluative not worth the cost 7 

information not valuable 3 

should be done by physician 2 

Total evaluative 12 

No reason stated 27 

TOTAL OF NONPARTICIPANTS 161 



194 

Hypothesis IX 

Hypothesis 9 stated that a greater proportion of 

subjects actually participate in blood level testing if 

it were free than if the $5 fee has to be paid. 

this hypothesis, Fisher's exact test was 

determine the difference between number of 

To test 

used to 

actual 

participants versus nonparticipants at each level of 

payment. 

Results appear in Table 23. Two software 

packages were used to calculate Fisher's exact test, and 

a chi square with Yates's correction was also computed 

for comparison. All tests produced significant results 

which had probability values below .001. 

Thus, Hypothesis 9 was supported, indicating 

that a larger proportion of subjects accepted the service 

when it was free than when they had to pay the $5 fee. 
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Table 23. Results from Fisher's exact test and chi square 
test between number of actual participants and 
nonparticipants in blood level testing by level 
of charge. 

Charge 

Partici 
-pat ion $5 o Total p 

chi 
square p 

* 

Yes 63 119 

No 96 42 

Total 159 161 

182 

138 

320 

* (.001 36.965 (.001 

the same result was calculated by Epistat software 
program and by a software written by James Boren, 
Ph.D., Department of Pharmacology/Toxicology, 
University of Arizona. 



Hypothesis X 

Hypothesis 10 stated that there 

relationship 

inhibitors. 

between demographic variables 

Specifically, it was thought that 
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is a 

and 

those 

classified as low income would indicate a lack of funds 

as a reason for non-participation. Since the presence of 

an inhibitor (stated lack of funds) was dichotomous and 

income was trichotomous, a contingency coefficient was 

calculated to investigate this relationship. 

The contingency coefficient was calculated to be 

• 320 (chi square = 16.06, df = 2, p < .001) • This 

indicated a positive relationship between 

nonparticipation due to stated lack of funds and lower 

income level. Thus, Hypothesis 10 was supported. 
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Hypothesis XI 

Hypothesis 11 stated that nonparticipants 

express a stronger opinion than actual participants in 

blood level testing that insurance should pay for such a 

service. To test this hypothesis, Student's t test for 

independent groups was employed. Table 24 records the 

results of that test, which shows that there was no 

significant difference between the attitude of the two 

groups toward insurance paying for a blood level service 

in a community pharmacy. Thus, Hypothesis 11 was not 

supported. Table 24 also shows that the overall score 

mean was significantly greater than the neutral score of 

3. Thus, there was no difference between score means of 

actual participants in blood level 

nonparticipants, but both means were 

greater than neutral. 

testing and 

significantly 
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Table 24. Results from Student's t test between score 
means of participants and nonparticipants for 
attitude toward insurance paying for a blood 
level service in a community pharmacy. 

Group n Mean SD t P 

Participants 151 3.95 1. 21 
.774 .440 

Nonparticipants 155 3.85 1. 24 

* Total 306 3.90 1. 23 27.029 <.005 

* contrasted from the neutral value of 3 using a one-
sample Student t test 



Hypothesis XII 

Hypothesis 12 stated that 
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there are no 

demographic differences between actual participants in 

blood testing and nonparticipants in blood testing. To 

test Hypothesis 12, a multivariate contrast was used, 

with actual participation in the service being the 

independent variable and sex, age, education, and income 

being the dependent variables. 

The multivariate contrast showed that there were 

no overall main effects nor interaction effects (F = 

1.546; df = 4, 258; p = .189). This provided evidence 

in support of Hypothesis 12. 

Since the multivariate contrast did not show 

significant results, further tests were not needed. 

Therefore, it was concluded that no difference existed in 

demographic variables of actual participants in blood 

level testing and nonparticipants. 
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Hypothesis XIII 

Hypothesis 13 stated that there is no difference 

in the rate of participation at different locations. To 

test the difference, Fisher's exact test was computed 

between proportions of subjects that participated in 

blood testing at each location. 

Table 25 lists the number of actual 

participants in blood testing at each location by level 

of payment and expresses them as a percentage of the 

number of subjects who filled out a PBLS questionnaire 

that week. 

There was considerable variation in 

participation rates, which ranged from 23.9% to 83.1%. 

Fisher's exact probability was less than .001, and the 

corresponding chi square was 28.971 (df = 1, p < .001). 

Thus, a greater proportion of subjects actually 

participated in blood testing at the first location than 

at the second location. 

The exact reason for the difference in 

participation rates was not determined for certain. It 

may have been due to the greater age or higher level of 

education at the second location that caused fewer to 

participate. It could have been that those with higher 

education had jobs or retirement plans that provided 

blood level testing as a part of the health care package. 
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In addition, the difference between 

participation rates of payors and nonpayors in the two 

locations was determined. Fisher's exact test yielded 

a two-tailed probability value of .857. Chi square was 

.032 (df = 1, p = .859). Thus, there was no 

difference between proportion of payors and nonpayors at 

each of the two locations of the study. 
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Table 25. Number (percentage) of actual participants 
having a blood level test by location and 
level of payment. 

Level Actual Total subjects 
of participants (filled out PBLS 

Location payment (blood tested) questionnaire) 

1 0 59 (83.1%) 71 (22.2%) 

1 $5 37 (50.7%) 73 (22.8%) 

1 o + $5 96 * (66.7%) 144 (45.0%) 

2 0 37 (55.2%) 67 (20.9%) 

2 $5 26 (23.9%) 109 (34.17.) 

2 o + $5 63 * (35.8%) 176 (55.0%) 

1 + 2 0 96 (69.6%) 138 (43.1%) 

1 + 2 $5 63 (34.6%) 182 (56.9%) 

* 1 + 2 o + $5 159 (49.7%) 320 (100%) 

* mean participation rate 



Hypothesis XIV 

Hypothesis 14 

demographic differences 

blood testing at the 

stated that there are 

between actual participants 

two locations. To test 

hypothesis, a multivariate contrast was performed. 
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no 

in 

this 

The overall F score was 2.324 (df = 

which approached significance (p = .060). As a 

4, 125) 

result, 

further analyses were performed to more closely evaluate 

group differences. 

Table 26 lists subjects by sex who actually 

participated in blood testing at each of the two 

locations. There were no significant differences 

detected by Fisher's exact test (p = .846). 

Thus, there were about the same proportion of males and 

females who participated in blood testing at 

location. 

each 

Table 27 lists results of Student's t test 

between age means of actual participants in blood testing 

in each of the two locations. Results show that there 

was a significant difference (p = .029) between the age 

means. This indicated that participants at the second 

location were older than participants at the first 

location. This could impact upon other findings as 

discussed below. 

Table 28 tabulates the number of participants in 

blood testing by education level at each location. There 
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were no differences among groups detected by chi square 

(p = .111). However, the two cells for grade school had 

expected frequencies of less than the required minimum 

number of five observations. As a result, the grade 

school category was combined with the high school 

category. This chi square was also not significant 

(p = .101). 

Table 29 presents frequencies and percentages of 

actual participants in each location by level of income. 

There were no significant differences (p = .281). 

Therefore, the education level of actual participants did 

not differ between the two locations. 

Therefore, the demographic mix of actual 

participants was similar for the two locations, with each 

location having about the same proportion of males and 

females, a similar proportion of actual participants in 

each of the categories of education, and a similar 

proportion of actual participants in the three levels of 

total annual family income. However, the actual 

participants at the second location were older than the 

actual participants at the first location. 
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Table 26. Number (percentage) of actual participants in 
blood testing by sex and location. 

Location 

Sex 1 2 

Male 34 (35.4%) 21 (33.3%) 

Female 57 (59.4%) 40 (63.5%) 

Missing 5 (5.2%) 2 (3.2%) 

Total 96 (60.4%) 63 (39.6%) 

chi square = .039, df = 1, p = .844; 
p = .846 (two-tailed) 

Table 27. Results from Student's t test 

Total 

55 (34.6%'> 

97 (61.0%) 

7 (4.4%) 

159 (100%) 

Fisher's exact 

between age means 
of actual participants at each location. 

Location n Mean SD t P 

1 89 57.0 14.67 
-2.206 .029 

2 59 62.3 14.10 



Table 28. 

Education 

Grade school 

High school 
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Number (percentage) of actual participants in 
blood testing at each location of the study 
grouped by level of education. 

Location 

1 2 Total 

1 (1.0%) 2 (3.2%) 3 (1.9%) 

38 (39.6%) 18 (28.6%) 56 (35.2%) 

Undergraduate 
degree 44 (45.9%) 25 (39.7%) 69 (43.4%) 

Postgraduate 
degree 

Missing 

Total 

8 (8.3%) 

5 (5.2%) 

96 (60.4%) 

12 (19.0%) 20 (12.6%) 

6 (9.5%) 11 (6.9%) 

63 (39.6%) 159 (100%) 

Note: due to very small expected frequencies in the grade 
school category, these data were combined with data 
in the high school category. Chi square = 4.582, 
df = 2, p = .101 
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Table 29. Number (percentage) of subjects at each 
location of the study grouped by level of 
family income. 

Location 

Annual family 
income level 1 2 Total 

<$15,000 9 (9.4%) 13 (20.6%) 22 (13.8%) 

$15,000 - $30,000 31 (32.3%) 17 (27.0%) 48 (30.2%) 

)$30,000 41 (42.7%) 23 (36.5%) 64 (40.3%) 

Missing 15 (15.6%) 10 (15.9%) 25 (15.7%) 

Total 96 (60.4%) 63 (39.6%) 159 (100%) 

chi square 2.54, df 2, P .281 
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Hypothesis XV 

Hypothesis 15 stated that actual participants in 

blood level testing express satisfaction with the 

service. To test this hypothesis, the overall 

satisfaction score mean from question #1 of the PPS 

questionnaire was contrasted from the neutral value of 3. 

In addition, satisfaction score means for each of the 

four groups ($5 and free in each of two locations) was 

contrasted from the neutral value of 3 using one-sample 

Student's t tests to determine the significance of the 

satisfaction score means for these groups. To eliminate 

the effect of sample size on the significance of results, 

effect sizes (d) were calculated for each of the above 

group score means. 

An effect size is a measure of the strength of a 

treatment. In this case, it represents the strength of 

an attitude or opinion held by subjects. An effect size 

is calculated in the same way as is a t score, (i.e., the 

difference between score means is divided by their 

standard error) except that the standard error is 

replaced 

effect 

by the standard deviation. In this 

of the sample size is removed, since 

way, the 

standard 

error is determined by dividing the standard deviation by 

the square root of the degrees of freedom. 

Since a t-test result is influenced by sample 

size, it may emerge as being statistically significant 



209 

due to the large sample, but may not be practically 

significant. The effect size does not have this 

limitation, and is the same for all sample sizes. 

Table 30 presents the results of those tests. 

There were 138 satisfaction scores reported which had a 

mean value of 4.73 on a 5-point Likert-type scale. This 

overall satisfaction score mean was significantly greater 

than the neutral value of 3. As well, all other group 

score means were significantly greater than the neutral 

score (p < .001). 

The overall effect size was 3.72. Cohen (1977) 

defines an effect size of .2 as small, .5 as medium, and 

.8 as large. The calculated effect size of 3.72 could be 

regarded as very large. As well, effect sizes for 

subjects grouped by location and level of payment ranged 

from 3.31 to 6.64. 

large. 

These may also be regarded as very 

above evidence indicates support for The 

Hypothesis 15. In other words, subjects who had a blood 

test indicated satisfaction with the service. 
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Table 30. Effect sizes and results from Student's t tests 
between score means for satisfaction with the 
blood level service and a neutral score of 3 
for payors and nonpayors at two locations. 

Subjects n Mean SD 

Location 1, nonpayors 52 4.67 .47 

Location 1, payors 27 4.63 .49 

Total location 1 79 4.66 .48 

Location 2, nonpayors 36 4.75 .50 

Location 2, payors 23 4.91 .29 

Total location 2 59 4.81 .43 

Total nonpayors 50 4.76 .43 

Total payors 88 4.71 .48 

All participants 138 4.73 .46 

* all values are significant (p < .001) 

effect 
size 

(d) 

3.53 

3.31 

3.45 

3.50 

6.64 

4. 18 

4.08 

3.53 

3.72 

* t 

25.206 

16.893 

30.894 

20.706 

31.155 

32.105 

28.875 

32.926 

43.514 
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Hypothesis XVI 

Hypothesis 16 stated that payors express greater 

satisfaction with the service than do nonpayors. A two

way ANOVA was calculated between mean satisfaction scores 

of payors and nonpayors at each of the two locations. 

The results are recorded in Table 31. After the two-way 

ANOVA, the moderator variable for location was removed by 

collapsing cells. The lone independent variable was 

amount paid ($5 or nothing) and the dependent variable 

was satisfaction score on the PPS questionnaire. To test 

the difference between payors and nonpayors, a t test of 

independent means was performed overall, then for each 

location. Table 32 presents the results from those 

calculations. 

Table 31 shows that there was no main effect for 

payment (p = .468) and the interaction term was 

not significant (p = .211). Table 32 presents further 

analyses which were also nonsignificant. 

Therefore, the evidence does not support the 

hypothesis that actual participants who paid for the 

service would express greater satisfaction than those who 

did not pay for the service. Based on these data, 

Hypothesis 16 was not supported. In other words, there 

was no difference in satisfaction expressed by payors and 

nonpayors. 
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Table 31. Results from a two-way ANOVA contrasting 
satisfaction score means between payors and 
nonpayors participating in blood level 
testing at two locations. 

Sum of Mean 
Source Squares df Square F p 

Location 1. 018 1 1. 0 18 4.819 .030 

Payment .112 1 • 112 .531 .468 

Interaction .334 1 .334 1. 582 .21 1 

Error 28.315 134 .211 

Table 32. Results from Student's t tests between 
satisfaction score means of payors and 
nonpayors participating in blood level 
testing at two locations. 

Location Subjects n Mean SD t P 

1 Payors 27 4.63 .49 
-.373 .710 

Nonpayors 52 4.67 .47 

2 Payors 23 4.91 .29 
1.587 .118 

Nonpayors 36 4.75 .50 

1 and 2 Payors 50 4.76 .43 
.673 .502 

Nonpayors 88 4.71 .48 
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Hypothesis XVII 

Hypothesis 17 stated that there is no difference 

in satisfaction between actual participants in blood 

level testing at different locations. The two-way ANOVA 

described above in Table 31 showed that there was a 

significant main effect for location. The score mean for 

the group at the first location was 4.66, which was 

significantly lower than the score mean of 4.81 at the 

second location. This provided evidence that did not 

support Hypothesis 17. 

In any event, all satisfaction score means for 

all groups were previously shown to have been 

significantly greater than the neutral score value of 3. 

The finding of a significant difference between locations 

may therefore not be important. 
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Hypothesis 
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18 stated that the satisfaction of 

actual participants in blood testing is related to their 

future intention to participate in such a service in a 

community pharmacy. Pearson's r and Spearman's rho were 

calculated between the two sets of scores measured at 

interval level. Results appear in Table 33. 

Pearson's r was calculated to be .474 and the 

corresponding Spearman's rho was .544. Both of these 

values were significant, which supported Hypothesis 18. 

Therefore, the satisfaction with the service expressed by 

actual participants in blood level testing was related to 

their future intention to participate in such a service 

if it were available. 
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Table 33. Correlation coefficients between satisfaction 
with the blood level service and future 
intention to participate and future 
willingness to pay for such a service in a 
community pharmacy. 

Pearson's Spearman's 
Variable df r p rho p 

Future intention 
to participate 131 .474 <.001 .544 <.001 

Future willingness 
to pay 126 -.068 .446 -.037 .678 
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Hypothesis XIX 

Hypothesis 19 stated that the satisfaction of 

actual participants in blood level testing is related to 

their future willingness to pay to use the service again. 

Pearson's r and Spearman's rho were calculated between 

these variables to determine the relationship. 

appear above in Table 33. 

Results 

Pearson's r was calculated to be -.068 and the 

corresponding Spearman's rho was -.037. Neither 

coefficient value was significantly greater than zero. 

Therefore, the evidence did not support 

Hypothesis 19. In other words, the satisfaction 

expressed by actual participants in blood level testing 

was not related to their willingness to pay for such a 

service again in the future. 
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Hypothesis XX 

Hypothesis 20 stated that there is no difference 

in future willingness to pay to use such a service 

between different locations. To test this hypothesis, a 

two-way ANOVA between future willingness to pay means was 

calculated between payors and nonpayors in the two 

locations. Results appear in Table 34. 

There was no main effect for location nor for 

payment. In addition, the interaction term was not 

significant. Table 35 presents group means and standard 

deviations as well as results from t tests which 

contrasted group means. 

Thus, the data did support Hypothesis 20. That 

is, there was no difference in future willingness to pay 

for use of such a blood level service again between 

groups at two locations. 
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Table 34. Results from a two-way ANOVA between score 
means of paying and nonpaying subjects at two 
locations for future willingness to pay to 
use a blood level service in a community 
pharmacy. 

Sum of Mean 
Source Squares df Square F p 

Location .032 1 .032 .001 .975 

Payment 9.551 1 9.551 .287 .593 

Interaction 1.894 1 1.894 .057 .812 

Error 4129.239 124 33.300 
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Table 35. Results from Student's t tests between score 
means of subj ects at two locations for future 
willingness to pay to use a blood level 
service in a community pharmacy. 

Subjects Location n Mean SD t P 

Payors 1 24 13.96 5.10 
-.192 .849 

2 20 14.25 4.94 

Nonpayors 1 49 14.80 5.95 
.164 .870 

2 35 14.57 6.34 

All subjects 1 73 14.52 5.66 
.064 .949 

2 55 14.46 5.83 
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Hypothesis XXI 

Hypothesis 21 stated that the PSU model serves 

as an appropriate model to represent the relationships 

involved in the utilization of a blood level service. 

The criterion was statistical significance for all of the 

coefficients between pairs or groups of variables. 

Figure 2 depicts the PSU model with the 

calculated correlation coefficients indicated on lines 

joining pairs or groups of variables. 

Although many relationships in the PSU model 

produced significant correlation coefficients, many 

others were not. For example, demographic variables were 

not related to perceived attributes of the service; 

willingness to pay was not related to satisfaction nor to 

perceived attributes of the service. 

Because of the lack of relationships critical to 

the model, the method of path analysis could not be used. 

Thus, Hypothesis 21 was not supported. 
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Hypothesis XXII 

Hypothesis 22 stated that this blood level 

service 

involved. 

is financially feasible for the pharmacy 

The criterion was a revenue: cost ratio in 

excess of unity. 

The costs of equipment and supplies actually 

used in this research are recorded in Appendix G. These 

costs were used in the financial analyses below. The 

method of calculation for cost of goods sold is presented 

in Appendix H. 

Table 36 presents a financial analysis comparing 

the costs involved in operating such a service for a 

period of one year when a fee of $5 was charged for a 

blood test. Analyses are presented for 10, 20, and 30 

tests per day. These numbers were chosen, as 10 was the 

lowest number of tests performed during the research and 

30 was the greatest. 

Expenses are based on hiring a pharmacist at a 

salary of $20 per hour, including fringe benefits, who 

would perform all tests and consult with patients. In 

other words, the pharmacist would be hired exclusively 

for this function and would not be 

dispensing or other pharmacy functions. 

Tables 37, 38, and 39 present 

involved with 

similar analyses 

for charges of $7.50, $10.00, and $12.50 per test. These 

amounts represented logical values, as $5 was actually 
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paid by some participants in this study, and $10 was 

charged to others in another similar study conducted by 

the author. The upper value was the approximate amount 

that subjects stated on the PBLS questionnaire that they 

would be willing to pay for such a service. 

To make this service financially feasible, 

approximately 23 blood tests per day would have to be 

done at a charge of $10.00, or 17 per day at a charge of 

$12.50. These values appear to be quite reasonable, as 

subjects stated that they would pay $12.50 for a blood 

test, and more than 16 subjects were tested on several 

days of the study without advertising other than a few 

signs in the pharmacy. 
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Table 36. Financial analysis for operation of a blood 
level testing service for one year (250 
working days) with a $5 fee per blood test. 

Number of Tests per Day 

Sales 

Fees from tests 

Cost of Goods Sold 

test strips 
Microtainers 
calibrator kits 
control solutions 
pipette tips 
test tubes 
lancets 
alcohol swabs 
bandaids 

Total cost of goods 

Gross Margin 

Expenses 

Pharmacist salary 

10 

12500.00 

2750.00 
1868.75 

74.2.50 
352.00 
605.00 

82.90 
38.55 

100.00 
10.00 

6549.70 

5950.30 

@ $20 per hour 40000.00 

Equipment 1567.92 

Overhead 976.85 

Total expenses 42544.77 

20 

25000.00 

5500.00 
3737.50 
742.50 
352.00 

1155.00 
165.80 
64.25 

200.00 
20.00 

11937.05 

13062.95 

40000.00 

1567.92 

976.85 

42544.77 

30 

37500.00 

8250.00 
5606.25 

742.50 
352.00 

1705.00 
248.70 
102.80 
300.00 

30.00 

17337.25 

20162.75 

40000.00 

1567.92 

976.85 

42544.77 

(LOSS) ($36594.47) ($29481.82) ($22382.02) 



Table 37. 

Sales 

Financial analysis for operation of a 
level testing service for one year 
working days) with a $7.50 fee per 
test. 

Number of Tests per Day 

10 20 

225 

blood 
(250 

blood 

30 

18750.00 37500.00 56250.00 

Cost of Goods Sold 6549.70 11937.05 17337.25 

Gross Margin 12200.30 25562.95 38912.75 

Expenses 42544.77 42544.77 42544.77 

(LOSS) ($30344.47) ($16981.82) ($3632.02) 
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Table 38. Financial analysis for operation of a 
level testing service for one year 
working days) with a $10.00 fee per 
test. 

blood 
(250 

blood 

Number of Tests per Day 

10 20 30 

Sales 25000.00 50000.00 75000.00 

Cost of Goods Sold 6549.70 11937.05 17337.25 

Gross Margin 18450.30 38062.95 57662.75 

Expenses 42544.77 42544.77 42544.77 

PROFIT (LOSS) ($24094.47) ($4481.82) $15117.98 
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Table 39. Financial analysis for operation of a 
level testing service for one year 
working days) with a $12.50 fee per 
test. 

blood 
(250 

blood 

Number of Tests per Day 

10 20 30 

Sales 31250.00 62500.00 93750.00 

Cost of Goods Sold 6549.70 11937.05 17337.25 

Gross Margin 24700.30 50562.95 76412.75 

Expenses 42544.77 42544.77 42544.77 

PROFIT (LOSS) ($17844.47) $8018.18 $33867.98 
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These tables present a "worst case" scenario, as 

a pharmacist's salary is used in the calculations. In a 

real-life situation, a technician would perform the 

technical functions associated with testing, and a 

pharmacist would spend time counseling the patient about 

the implications of the test value. As a result, Table 

40 was prepared to analyze the operation using a 

technician full time at a total salary of $8 per hour and 

a pharmacist at a salary of $20 per hour to counsel 

patients about their levels. It was estimated that 

patient counseling 

per patient. The 

would take an average of 10 minutes 

maximum amount of pharmacist time 

required for each volume of tests was calculated and 

entered into the expenses category of the table. 

Table 40 demonstrates that the blood level 

service would be financially feasible when approximately 

18 tests were performed at $10 or 12 tests at $12.50. 

This would include pharmacist counseling as well as 

provision of a blood level. These rates include payment 

for pharmacist counseling time, and do not add extra 

revenues that would be generated by increased traffic 

flow due to this service. As a result, these are very 

conservative estimates. Therefore, these rates are very 

reasonable and justify the claim that this service is 

financially feasible. 
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Table 40. Net profit (loss) from operating a blood level 
testing service in a community pharmacy using 
a full time technician plus a pharmacist to 
counsel patients. 

Amount charged per test 

Daily number of 
tests performed $10 $12.50 $15 

10 ($8427.80) ($2177.80) $4072.20 

15 ($2788.15) $6586.85 $15961.85 

20 $2851.51 $15351.51 $27851.51 

25 $8484.74 $24109.74 $39734.74 

30 $14117.98 $32867.98 $51617.98 



CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

This study sought to implement and evaluate a 

blood level testing service in a community pharmacy. 

Evaluation included determination of patient demand and 

willingness to pay for a blood level service in a 

community pharmacy setting, as well as determination of 

the financial feasibility of implementing such a service 

in a community pharmacy. 

An Ames Seralyzer determined serum potassium 

levels in clients of two pharmacies that were members of 

a small community chain in a metropolitan area of 

500,000. The pharmacy blood level service (PBLS) 

questionnaire was used to determine attitude toward the 

provision of a blood level service in a 

pharmacy and willingness to pay for it. As 

community 

well, it 

collected demographic data on subjects. The pharmacy 

patient satisfaction (pPS) questionnaire, was developed 

to determine patient satisfaction in subjects who had had 

a blood test performed. This chapter summarizes the 

results obtained from those questionnaires, draws some 

conclusions about the results, and makes recommendations 

for further research into this area of pharmacy practice. 
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Discussion 

Participation and Demographic Data 
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It is difficult, and probably impossible, to 

determine the actual participation rate in this study. 

The main reason is that every person who entered the 

pharmacy was a potential subject, but the number who 

entered the store is not known and cannot be determined 

with any degree of accuracy. This may pose a limitation 

on the interpretation of results or their projection to 

other potential users of the service. 

A total of 320 subjects filled out a PBLS 

questionnaire. The correlation between number of 

subjects and number of prescriptions filled by the 

pharmacy during the day was .465, and between number of 

subjects and total sales volume of the pharmacy during 

the same day it was .486. Despite these reasonably high 

correlations, they were not significant due to the small 

number of pairs (ten) that were correlated. If more data 

were collected, perhaps the coefficient would have been 

significant. One would assume that the more 

prescriptions done during the day, the greater would be 

the client traffic, hence the greater the number of 

potential subjects. However, more data are needed to 

verify this assumption. 

There were some demographic differences among 

subjects at each of the two locations of the study. The 
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ratio of females to males was about 3:2, which reflected 

the fact that more women than men take medications, and 

hence patronize a pharmacy. No differences were found 

between scores for males and females on any variable 

investigated. Thus, sex of the subject was not found to 

be a factor in participation in a blood level service, 

and had no influence on any of the scores. 

The average age of participants was 58.8, which 

tended to be fairly high. This was thought to reflect 

the fact that the elderly consume a disproportionately 

large number of medications. In addition, it seems to 

indicate that the elderly are interested in knowing about 

the medications they take and hence became subjects in 

this research. It may also reflect the fact that many 

older people have the time available to go shopping 

during the day, and being a subject in a research study 

may serve as a form of entertainment for them. 

Nevertheless, almost every age from 18 through 91 was 

represented by subjects who filled out a PBLS 

questionnaire. 

There was a difference noted among age means 

between groups of subjects. Participants at the second 

location tended to be older (61.1 versus 56.0). This 

could have had an effect on satisfaction scores or 

participation rates, which are discussed below. However, 

age itself did not correlate with any variable that was 
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measured. Thus, if age did exert an effect, it was not 

detected in this study. 

Only four subjects had less than a high school 

education. In fact, a majority (56.3%) had a university 

degree. This was probably higher than one would expect 

in a randomly selected national sample. In addition, 

there was a difference in proportion of subjects in each 

education category at the two locations. The second 

location tended to have a greater proportion of subjects 

with advanced university degrees, and fewer in the lower 

education categories. This may have influenced 

participation rates. 

The level of income of all subjects tended to be 

high. There were 45.6% in the upper income bracket (over 

$30,000 per annum) and 28.4% in the middle income bracket 

(between $15,000 and $30,000 per annum). Thus, 74% of 

subjects could be classified as middle to high income. 

This seems to reflect the neighborhoods in which the 

pharmacies were located. Thus, the average client was 

fairly well educated and had a reasonably high income, 

perhaps above average for the nation. 

Thus, the groups tested were similar as to 

proportion of sex and income level at each location. 

However, subjects at the first location were older and 

possibly had more education than those at the second 
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location. This could have had an impact on responses to 

questionnaires or participation rates. 

The rate of actual participation in the blood 

level testing was quite different between the two 

locations. The average was 49.7%, but ranged from 23.9% 

to 83.1%, with participation being lower on weeks when a 

fee was charged. The payment of the $5 fee did exert an 

effect on the rate of participation. As well, the rates 

were lower at the second location, which had an older 

group of subjects. Thus, age and fee payment or some 

unmeasured variable affected participation rates in this 

study. 

Sex of subjects, education level, and income 

level were not different between actual participants and 

nonparticipants in blood level testing. It is possible 

that there was an insufficient number of categories to 

measure income. As income has been generally increasing 

in recent years, perhaps the income categories should be 

altered by the addition of more levels so that more 

meaningful information will be obtained. 

Actual participation in blood level testing did 

not correlate significantly with pharmacy 

prescription volume (r = -.235, df = 8, p = .513) 

or with total store sales volume (r = .141, df = 8, p = 

.698). However, the number of data points was very 

small, and perhaps more useful information would result 
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from a larger data set. It 'wou1d seem logical that more 

prescriptions 

participants. 

and more sales would produce 

Discussion of Questionnaire Responses 

PBLS Questionnaire Responses 

more 

The PBLS questionnaire determined attitude of 

subjects toward the provision of a blood level service in 

a community Pharmacy. It also asked questions about how 

subjects perceived three attributes of the service. It 

determined their stated intention to use such a service, 

and their attitude toward insurance paying for the 

service, as well as the subjects' willingness to pay for 

the service. 

The attitude score mean of 4.46, which was 

significantly higher than the neutral score of 3 , 

indicated that subjects were very much in favor of such a 

service. Many subjects verbally confirmed that attitude. 

This should prompt further studies in other geographical 

areas and practice sites to confirm this finding of a 

strongly positive attitude toward such a service. It 

should also encourage the establishment of such services. 

Even though subjects at the second location 

expressed a positive attitude toward the service, it was 

significantly lower than the attitude expressed by 

subjects at the first location. The finding of a 
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difference the two locations may have been due to the 

greater age or education level at the second location. 

As suggested before, perhaps the older or more educated 

subjects had health care benefits that included blood 

level testing, or 

information 

physician. 

lies 

perhaps they feel that blood level 

solely within the domain of the 

On the other hand, the elderly do take more 

medications and require more close monitoring for .such 

levels as potassium if they take diuretics. Thus, the 

finding may be pointing to a lack of perception of a need 

for the service. Perhaps more patient education should 

be provided to the elderly. 

The higher mean attitude score for participants 

was not unexpected. One would expect that those who had 

a more positive attitude toward a service would use it. 

However, one would also have expected those who paid for 

the service to have had a stronger attitude. 

appears that clients who express a positive 

Thus, it 

attitude 

would actually use the service, and a $5 fee would not be 

a great impediment. 

The three attributes of the service investigated 

(convenience, value of information received, and rapid 

result reporting) all produced score means that were 

significantly higher than the neutral score of 3. 

Therefore, subjects perceived that a community 

was a convenient location for such a service, 

pharmacy 

that the 
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information from the service would be valuable to them, 

and that they liked the idea of the rapid reporting of 

test results. This would indicate that perhaps the 

professional image of the pharmacy could be enhanced by 

such a service. People view this service as valuable and 

useful, and well located. It would also provide an 

opportunity for the utilization of the pharmacist's 

knowledge of drug therapy for the benefit of the patient. 

Thus, further encouragement is provided for establishment 

of such a service. 

Score means for convenience were lower for those 

at the second location, who were also older. The lower 

score means for convenience may have been due to less 

mobility of older clients. Perhaps if pharmacies 

initiated blood testing, one possible service to increase 

convenience could be to initiate a patient pick-up 

service for those patients unable to transport 

themselves. Many pharmacies already use delivery vans 

that could easily be equipped for transfer of clients. 

This could increase the convenience factor, and could 

generate more utilization. 

In the national survey, Smith (1983) reported 

that 45% of all respondents, including 27% of those aged 

65 and 

visit. 

over, were willing to pay for a pharmacist home 

This suggests that perhaps they would be willing 

to pay for the service at home. Research could be done 
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to investigate the possibility of home visits that could 

include blood level analysis. 

The stated intention of subjects to use such a 

blood level service was also very high. This indicated 

that patients would utilize a blood testing service if it 

were available. Such findings serve to dispel the often 

heard excuse that it would not be feasible to implement 

such a service because clients would not use it. This 

study 

would 

showed that not only did patients state that 

use the service, but also that they actually 

they 

did 

use it, and further that a large number of them paid for 

using the service. This finding should therefore 

encourage pharmacists to expand into such areas of 

clinical pharmacy service. 

Subjects generally felt that insurance should 

pay for having a blood test in a community pharmacy. 

Such results support the establishment of pressure groups 

to attempt to have such services paid for by insurance 

companies, government agencies, and other underwriters of 

health care services. 

Subjects stated that they would be willing to 

pay an average of $12.46 for a blood test. As stated 

before, results may be influenced by the lack of a choice 

less than $10 that subjects could indicate as the amount 

that they would be willing to pay. In addition, many 

could or would not comprehend the concept of willingness 
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to pay. However, many participants did pay to have a 

blood test, so the results may be valid. If so, they add 

evidence that supports the feasibility of instituting a 

blood level testing service. 

Willingness to pay for blood testing in this 

research did not correlate with any demographic variable. 

These findings are parallel to both those of 

Schondelmeyer and Trinca (1983) and Brown, Kirking, and 

Ascione (1983). 

On the other hand, three studies noted a trend 

toward older subjects being less willing to pay for 

services. Marshall, Hadsall, and Gourley (1981) reported 

that subjects over 35 were less willing to pay for 

written drug information about their prescriptions than 

were those less than 35. Schondelmeyer and Trinca (1983) 

noted that those over 65 least accepted to use a 

counseling service, while those aged 36 to 45 most 

accepted. Smith (1983) reported that there was an 

inverse relationship between age and willingness to pay 

for clinical pharmacy services. 

The discrepancy between the results of this 

study and the report of Smith (1983) may have been due to 

the type of services investigated. The national survey 

asked about subject interest in patient counseling, 

medication profile maintenance, and pharmacist home 

visits. On the other hand, this study looked at blood 
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Another possibility is that the former 

research used a telephone survey, which could have 

reached a different patient sample. This study surveyed 

only clients in two community pharmacies who patronized 

these places. Thus, the sample in this research may have 

been more representative of actual consumers of the 

service(s) in question. 

In this study, there was no difference in 

willingness to pay found between subjects at two 

locations, between payors and nonpayors, or between 

participants and nonparticipants in blood testing. This 

parallels results of Smith (1983), who reported no 

community or regional differences in willingness to pay 

for clinical pharmacy services. 

The lack of clearly meaningful willingness-to

pay data suggests that this technique needs to be refined 

if it is to be useful in evaluation of other clinical 

pharmacy services. Since many patients have insurance or 

other health care coverage, it would seem appropriate to 

aim willingness-to-pay questions at potential payors such 

as insurance companies. It would be advantageous to have 

insurance companies as underwriters for such services. 

Interest in different blood tests was high, 

according to responses. However, it is the opinion of 

the investigator that these responses were 

overestimations. Subjects were asked to indicate what 
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tests they would use if such tests were available to 

them. Many indicated the tests that they think should be 

available for all clients. For example, 74 indicated 

that they would have a theophylline test, while less than 

20 of them actually took the drug. Many indicated that a 

spouse or other family member did take the drug and would 

use the service. Others were enthusiastic toward the 

concept of a freely available blood testing service, and 

checked all of the tests. Some verbally expressed the 

opinion that the more tests available, the better the 

service would be. Thus, subjects probably did not 

respond to that portion of the questionnaire as intended. 

Nonetheless, the high showing for cholesterol 

was not unexpected. There is much negative publicity for 

high blood cholesterol levels, and national television 

advertising has encouraged people to find out their 

cholesterol levels and make every effort to lower them if 

they are high. Other ads may be seen that promote 

cooking oils on the basis of low cholesterol. This would 

indicate that cholesterol would be an ideal candidate for 

a blood test to be offered by a testing service. 

The high demand for potassium testing may be a 

reflection of the sample surveyed or of the test used for 

this research. On the other hand, hypertension is one of 

the major health problems in society today, and the drugs 

of first choice are diuretics, which can affect potassium 
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levels. Therefore, this is probably an accurate estimate 

of the demand for this test. 

The demand for blood glucose was also shown to 

be high. Many devices and machines are now available to 

test blood glucose, but are often very costly and 

difficult to use. Diabetics often have difficulty with 

vision, hence have difficulty in reading tests. 

they would use this service. 

Thus, 

Hemoglobin would appear to be an ideal candidate 

for inclusion in a pharmacy setting. The pharmacy is 

often the only place where iron preparations can be 

purchased. 

to take 

successful. 

Patients often do not know whether they need 

iron, or whether iron therapy has been 

Hemoglobin monitoring could be a useful 

adjunct to patient counseling for this therapy. 

There is some demand for drug levels. The 

problem is that patients visit the pharmacy at different 

times, so that on any given day, there would be very few 

needing drug levels. If a pharmacy were to test drug 

levels, they could set up appointments and do all tests 

during one day. That would likely make it financially 

and technically feasible. An ideal situation might be to 

offer drug clinics with blood level monitoring along with 

pharmacokinetic counseling. 

When looking at differential responses to 

questions on the PBLS questionnaire, differences were 
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with 

second 

location. As stated above, age seems to have been the 

major factor, as subjects at the second location were 

older. The remaining score means were not different. 

Other unmeasured factors, 

influenced scores. 

such as occupation, could have 

Participants had significantly higher score 

means than nonparticipants on 75% of the questions on the 

~BLS questionnaire, and there were no differences on the 

other 25%. It would seem natural that those indicating 

higher scores would actually have a blood test than would 

those indicating lower scores. 

On none of the questions was there a significant 

difference between responses of payors and nonpayors. 

One would have thought that those who had paid would have 

had higher scores, but it was not the case. As noted 

above, there was a lower participation rate when a fee 

was charged. This suggests that the theory behind the 

PSU model was supported. That is, subjects weighed the 

value of the attributes of the service and formed a 

positive attitude toward the service which encouraged 

participation in blood level testing. However, the 

payment of a fee served as an inhibitor for some 

subjects. Thus, the theory was supported. 
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PPS Questionnaire Responses 

The PPS questionnaire determined patient 

satisfaction with the service, intended future 

participation, and future willingness to pay. As well, 

it asked whether subjects were in favor of the provision 

of more clinical pharmacy services. 

Overall, participants in blood level testing 

were very satisfied with the service. In fact, 101 of 

137 respondents (73.7%) awarded the highest score value 

of 5. 

that 

As well, all participants in blood testing stated 

they would use the service again if it were 

available. These findings are very encouraging for those 

contemplating starting a blood level service. 

Interestingly, participants in blood testing at 

the second location were more satisfied with the service. 

In general, subjects at the second location tended to be 

older and more educated, 

participation rate. Perhaps 

but they had a 

there was more 

lower 

self-

selection of participants at that location among those 

highly motivated to use the service. This finding 

suggests that each pharmacy needs to assess the demand 

for a blood level service in its clientele. 

The score mean of 4.59 indicated that subjects 

who used the service would use it again if it were 

available. There was no difference between locations in 

intention score means. However, the score mean was 
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higher for nonpayors than it was for payors. 

Schondelmeyer and Trinca (1983) reported similar results, 

since 66.7% of payors said they would use their 

counseling service again as opposed to 82% of nonpayors. 

Perhaps subjects thought that the service would always be 

offered free of charge, or perhaps they were acquiescing 

to the desires of the researchers. 

These results dispel any argument that patients 

would not use a blood level service. This study has 

shown that they will use the service, and that they will 

continue to use the service after having been tested. 

The mean future willingness to pay to use such a 

service was $14.49. This was significantly greater than 

the mean willingness-to-pay mean of $12.46 on the EnL~ 

questionnaire. The mean for those who participated in 

blood testing increased from $12.13 to $14.49, an 

increase of $2.36. This indicated that subjects valued 

the service more after they had actually used it. 

Therefore, if clients could be given the opportunity to 

have a test, they would more value it and would be more 

likely to become repeat customers. 

Brown, Kirking, and Ascione (1983) found a 

similar trend, but did not find a significant difference 

in future willingness to pay for a medication reminder 



246 

system between patients who had actually received a 

reminder card and those who did not. 

Schondelmeyer and Trinca (1983) reported that 

subjects who paid for a medication counseling service 

estimated its fair value to be much higher than did those 

who received the service for free. This study found no 

such difference. Both payors and nonpayors indicated a 

future willingness to pay in excess of $14.00, but the 

means were not significantly different. 

This study found all participants in blood 

testing to have been very satisfied with the service, 

which may have obscured differences. On the other hand, 

the amount charged for the service was very low, being 

only $5. If a higher amount had been charged, or varying 

amounts to different subjects, perhaps differences would 

have been detected. 

The important finding is that subjects who have 

actually used the service will pay for use of the service 

again in the future. This serves to remove the barriers 

preventing the implementation and operation of such 

services. 
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Discussion of Hypothesis Testing 

Hypotheses were developed to test the PSU model 

which, in turn, 

testing service. 

explaining the 

served to evaluate the blood level 

The model was partially successful in 

clinical pharmacy service utilization 

behavior of clients. 

Significant relationships were demonstrated 

between location and demographic variables, between 

service attributes and attitude toward the service as 

well as intention to use it, and between the latter two 

variables and actual participation. The relationship 

between inhibitors and participation was also shown to be 

significant. 

Subjects who had a blood test expressed 

predicted. satisfaction 

Furthermore, 

with the service, as 

this satisfaction was related to intention 

to use such a service again in the future. 

Several relationships did not prove significant 

as predicted. Demographic variables did not correlate 

with perceived attributes of the service which, in turn, 

did not correlate with willingness to pay. Similarly, 

patient satisfaction did not correlate with future 

willingness to pay. In fact, no variable correlated with 

either measure of willingness to pay. 

It is not known for certain why demographics did 

not correlate with perceptions of service attributes. 
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showed significant relationships 

between such variables. It could have been that the 

subjects in this study were quite homogeneous which would 

produce weak or no correlations. Perhaps demographics 

are not so valuable an index as some purport. 

Therefore, the PSUM has been shown to have some 

value in predicting consumer behavior. If this model 

were to be used in different places with a patient 

different mix, then probably more useful relationships 

would emerge. It is therefore suggested that the PSU 

model be applied in other locations and to other services 

to verify its utility. 

model, 

In addition to the hypotheses relating 

this research also determined the 

to the 

financial 

feasibility of implementing and operating a blood level 

testing service in a community pharmacy from the point of 

view of the pharmacy. 

Results showed that the service would be 

financially feasible, based on reasonable rates of 

testing and charging a fee that subjects stated that they 

would pay. However, the profit margins were calculated 

based on data acquired. One must remember that the only 

advertising done was the posting of a few signs inside 

the pharmacies, and by word of mouth from the pharmacists 

on duty. If aggressive advertising were done to promote 

the service, the number of clients using the service 
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would surely increase. In addition, only one test was 

used. If 

cholesterol, 

consumers. 

other tests were offered, 

then more tests would be 

particularly 

demanded by 

Thus, results are a conservative estimate of 

the true potential success of such a service. 

Further research needs to be undertaken to 

determine whether the demand for such a service is the 

same in other locations, in other cities, or states. 

Establishment of a Blood Testing Service 

According to the hierarchy of effects models 

discussed in Chapter 2, the establishment of a blood 

level service in a community pharmacy would require 

awareness, 

and action. 

judgment or evaluation, a favorable attitude, 

This research has provided the first two 

essentials for the adoption process. This study provides 

the information to make pharmacists aware that such a 

service could be implemented. It documents patient 

demand for the service and willingness to pay. It also 

documents the method by which blood levels may be 

determined. As well, it has shown that the service can 

be financially feasible. Thus, evaluation has been 

provided. 

What remains is for individual pharmacists to 

evaluate this type of service within their own settings, 
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and to formulate a positive attitude toward the service. 

This should, in turn, lead to adoption of this innovative 

service. 

Pharmacists have claimed that the reasons for 

not implementing other clinical pharmacy services in 

community settings were that there was no patient demand, 

that clients would not use the service, 

not pay for the service, 

financially feasible. 

or that 

that they would 

it would not be 

All of these arguments have been refuted by this 

study. Therefore, this research stands as a challenge to 

owners of pharmacies to implement and operate 

service. 

such a 

In order to do so, pharmacists must ensure the 

legality of such a service in their area. This state 

allows the drawing of blood and blood level testing 

without a license, but many states do not. A recent 

report by Glaser (1986) stated that a large chain in 

California declined to implement a study to analyze blood 

glucose levels due to opposition from bioanalysts. 

state requires clinical testing laboratories 

licensed. Hence, pharmacies would have to 

licensed. 

That 

to be 

become 

As well, the legal requirements for analysis of 

blood samples needs to be clarified. For example, an 
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order from a physician may be a requirement in some 

jurisdictions. 

Pharmacists contemplating establishing such a 

service would be advised to contact a lawyer to clarify 

his or her situation. 

Conclusions 

This is the first study to document consumer 

demand for a blood level service in a community pharmacy 

or to estimate willingness to pay for such a service. It 

is also the first study to implement a blood level 

service in a community pharmacy, to test clients, and to 

measure their satisfaction with the service. 

Many drugs require monitoring, as do many blood 

constituents that may be altered by drug therapy. It is 

often inconvenient and expensive for patients to have a 

blood test, and it is rarely available on demand. This 

study showed that there is a great consumer demand for 

such a service in community pharmacies. 

This study also showed that those subjects who 

get their blood tested express satisfaction with the 

service and also express an intention to use the service 

again if it were available. 

This research demonstrated that, not only do 

patients express a willingness to pay for a blood level 

service in a community pharmacy, but also that they 
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actually will pay for it. Furthermore, those who have 

their blood tested would pay more for it than those who 

have not had a test. 

In addition, this study showed that such a blood 

level service could be cost feasible for a community 

pharmacy. This suggests that community pharmacies could 

successfully implement such a service. 

Recommendations 

This research was the first of its kind and 

could not undertake to investigate all the questions 

involved with the operation of such a service. Research 

needs to be done to determine which blood tests are most 

needed by the population to be served. 

for the Sera1yzer include cholesterol, 

Tests available 

trig1ycerides, 

glucose, hemoglobin, uric acid, phenytoin, phenobarbital, 

and theophylline. Demand for these tests needs to be 

established 

investigated. 

and the feasibility of offering them 

In addition, there are comparable machines made 

by competing firms which offer different techniques which 

may be advantageous. One such mRchine operates with 

whole blood instead of serum, which precludes having to 

centrifuge and dilute samples before testing. This would 

eliminate much time, 

levels. 

errors, and expense in providing 
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Studies need to be done incorporating the 

testing of blood levels with an intensive counseling 

service. This would be appropriate for potassium, as 

well as all of the above tests. Clinics could be 

established in community pharmacies on a periodic basis 

for counseling of patients with epilepsy, COPD, anemia, 

hyperlipidemia, diabetes, or hypertension. 

As well, this type of service needs to 

implemented on a nationwide basis. At the same time, it 

would be prudent to gauge the opinion of the consumer 

with regards to pharmacy and its role, 

impact of such a service on sales. 

as well as the 

This service needs to be implemented by a 

pharmacy or group of pharmacies on a trial basis to 

verify the feasibility of the project in the marketplace. 

This would be the true test of its worth and acceptance. 

If such a service were to be established, it 

would probably 

possibility of 

be advisable to investigate 

having insurance companies pay for 

service at the pharmacy level. 

the 

the 

In addition, it would be valuable to evaluate 

the economic impact on the pharmacies involved and on the 

patients involved. As well, the impact of such a service 

on employee satisfaction and on consumer satisfaction 

should be researched. Also, the impact on patient care 
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in terms of independence, outcomes, and quality of care 

needs to be investigated. 

Another area of research is that of surveying 

the opinions of affected professionals. Physician 

opinion should be investigated as well as the opinions of 

insurance companies. One exciting avenue that could be , 

researched is that of contracting with HMO's to do blood 

level monitoring and patient counseling. This could be 

possible if research were to show that such activities 

would be cost effective. 
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PHARMACY BLOOD LEVEL SERVICE QUESTIONNAIRE 

We are investigating the feasibility of performing blood levels 
in a pharmacy. We are now able to take a few drops of blood from 
a fingers tick and determine the level of elements such as 
potassium, cholesterol, hemoglobin, and drugs such as 
theophylline, phenobarb, and Dilantin. Results are available in 
a few minutes. We would like your opinion of such a service. 

For each of the following questions, please circle the choice 
that best describes your opinion of the following statements. 

strongly 
disagree disagree neutral 

1 2 3 

1 • I like the idea of being able to have 
a blood level done in pharmacies. 

2. It would be convenient for me to have 
a blood level done in a pharmacy. 

3. If a blood level service were available 
in a pharmacy, I would use it. 

4. I think the information from a blood 
test would be valuable. 

S. I would prefer to learn my blood level 
right away without a long wait. 

6. I think my fear of a fingerstick 
would prevent me from using the service. 

7. I think health insurance should pay for 
a servicl! like this in a pharmacy. 

8. What would you consider a fair price for 
would be willing to pay? Please circle 

$10 $15 $20 $25 

agree 

4 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

1 2 3 

2 3 

1 2 3 

this service 
your response. 

$30 

strongly 
agree 

5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

that you 
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Please check off all of the following tests you think you would 
use if offered in a community pharmacy. 

cholesterol triglycerides __ _ 

hemoglobin (iron) __ _ glucose (sugar) 

potassium __ _ uric acid (gout) __ _ 

Finally, a few questions about yourself. 
appropriate response or fill in the blank. 

Sex: M F __ _ 

Age on last birthday: 

Highest level of education: grade school 

Annual family income: 

PLEASE NOTE: 

high school 

associate or 
bachelor degree __ _ 

advanced degree 
e.g., Master, Ph.D. 

below $15,000 __ _ 

$15,000 to $30,000 __ _ 

above $30,000 __ _ 

theophylline __ _ 

phenobarbital __ _ 

Dilantin 

Please check the 

This service is available now on a trial basis. You can have a 
test done to determine your blood level of POTASSIUM. The cost is 
$5. Would you like to have a test done? 

Yes No __ _ 

If no, please give the main reason(s): 

1. Don't like having blood tests done. 

2. Can't afford it. 

3. Not worth the price. 

4. Don't consider the information worthwhile. 

s. Don't have the time just now. 

6. Other __________________________________________________ ___ 
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PHARMACY PATIENT SATISFACTION QUESTIONNAIRE 

For each of the following questions, please circle the choice 
that best describes your opinion of the following statements. 

strongly 
disagree 

1 

disagree 

2 

neutral 

3 

1. Overall, I am satisfied with the 
blood level service. 

2. If considered medically advisable, I 
would use this service regularly. 
(For example, twice a year.) 

3. I would advise my friends to use this 
service. 

4. If insurance paid for it, I would use 
the service regularly. 

5. Pharmacies should perform more services 
for patient care like this. 

agree 

4 

1 2 3 

1 2 3 

2 3 

1 2 3 

1 2 3 

strongly 
agree 

5 

4 5 

4 5 

4 5 

4 5 

4 5 

6. Consider that this service has been done today as a trial 
only to see if it would be feasible to do so. Perhaps the 
service could be performed for $10, but it is possible that it 
would be necessary to charge more. Consider also that some 
tests, especially drug levels, can cost as high as $35. With 
this in mind, what would you consider a fair price for this 
service that you would be willing to pay? Please circle your 
response • 

. _ $10 $15 $ 20 $25 $30 

7. If you would NOT use the service again. please tell us why. 

This ends the questionnaire. Thank you for your participation. 
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Table 1 • Validity of Seralyzer assays for bilirubin 
using regression analysis. 

inter comparison 
Authors slope -cept n r method 

Ames Product 
Profile 1. 14 0.07 150 .98 JG

a 

Brown, Savory, and 
SMAC

b Wills (1983) 1. 07 2.5 128 .99 

Stevens, Tsang, c and Newell (1983) 0.978 0.10 21 .987 Hitachi 

a manual Jendrassik-Groff method 

b 

c 

bilirubin assay method of Technitron Instruments 
Corporation based on the automated colorimetric 
procedure of the Nosslin-modified Jendrassik and Grof 
manual procedure. 

Hitachi 706D which uses the Jendrassik method 
(caffeine/sodium benzoate solubilization, followed by 
diazotization and the addition of alkali) for total 
bilirubin 
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Table 2. Validity of Seralyzer assays for BUN using 
regression analysis. 

Authors slope intercept n 

Clark and Broughton 
(1983a) 0.93 0.08 94 

Stevens and Newell 
(1983) 1.096 -0.26 37 

Zipp (1981) 1.032 -0.4 52 

r 

.99 

.992 

.995 

comparison 
method 

SMA 12/60a 

b Vickers 

SMA 12/60 a 

a 
machine produced by Technicon which uses the urea-

diacetyl monoxime method 

b Vickers M300 which uses the urease method 
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Table 3. Validity of Seralyzer assays for cholesterol 
using regression analysis. 

Authors slope intercept n r 
comparison 
method 

Ames Product 
Profile 1. 0 1 3.0 114 .97 CFMC

a 

Brown, Savory, b and Wills (1983) 0.91 19. 1 100 .98 Rotochem 

Stevens, Tsang, c and Newell (1983) 1. 15 -11.9 13 .903 Hitachi 

Zipp ( 1981) 1.152 -5.79 140 .95 SMA 12/60
d 

a 

b 

c 

d 

a continuous flow, multi-channel instrument using an 
enzymatic method 

a centrifugal analyzer which uses an enzymatic method 
coupling cholesterol esterase and cholesterol oxidase 

Hitachi 706n analyzer which uses esterase action 
followed by cholesterol oxidase and subsequent 
chromogenic reaction with 4- aminophenazone 

a machine produced by Technicon which uses an enzymatic 
method 
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Authors 

Ames Product 
Profile 

Gibb et al. 
(1985b) 
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Validity of Seralyzer assays for creatinine 
using regression analysis. 

comparison 
slope intercept n r method 

1.00 0.11 162 .993 MCDA
b 

1. 02 0.057 102 .996 SMA 6/60
c 

Stevens, Tsang, 
a d and Newell (1983) 1. 02 0.12 ns .995 Astra 

a not stated 

b a multichannel discrete analyzer 

c 

d 

Technicon 
employs a 
reaction 

SMA 6/60 
routine 

continuous flow analyzer 
laboratory method for the 

which 
Jaffe 

Beckman Astra 4 analyzer using the kinetic Jaffe 
reaction 
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Table 5. Validity of Seralyzer assays for glucose using 
regression analysis. 

Authors 

Ames Product 
Profile 

Clark and 
Broughton (1983a) 

Stevens and 
Newell (1983) 

a not stated 

b hexokinase method 

slope intercept n 

0.995 1.024 ns 

1.026 0.7 191 

0.86 0.49 100 

0.970 2.3 168 

0.985 10.0 31 

r 

a 
.995 

.989 

.99 

.975 

.989 

comparison 
method 

HEXb 

HEXb 

SMA 12/60
c 

Hitachi d 

Beckman e 

c a machine produced by Technicon which uses the 
of glucose-glucose oxidase 

method 

d the Hitachi 706, which uses the glucose oxidase method 

e a glucose oxidase electrode analyzer 
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Authors 

Ames Product 
Profile 

Zipp (1981) 

266 

Validity of Seralyzer assays for LDH using 
regression analysis. 

comparison 
slope intercept n r method 

0.96 5.6 196 .95 CA
a 

0.95 20 74 .989 SMA 12/60
b 

a a centrifugal analyzer 

b a machine produced by Technicon which uses an enzymatic 
method 
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Table 7. Validity of Seralyzer assays for potassium 
using regression analysis. 

comparison 
Authors slope intercept n r method 

Ames Product 
Profile 1.01 -0.14 207 .99 FpC 

1.00 -0.13 209 .99 ISE b 

1.05 -0.25 199 .99 FpC 

1.02 -0.28 198 .99 ISE b 

1. 02 -0.10 192 .98 FpC 

0.99 0.17 193 .98 Astra b 

Charlton, Fleming, a FpC and Zipp (1982) 1.058 -0.222 ns .9988 

a not stated 

b ion-sensitive electrode method 

C 
FP flame photometer = 
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Table 8. Validity of Seralyzer assays for theophylline 
using regression analysis. 

Authors 

product Profile 

Busch & Virji (1985) 

slope 

1.08 
1. 11 
1. 0 1 

0.997 

intercept n 

0.44 110 
-0.13 71 
-0.08 114 

comparison 
r method 

.99 HPLC: 

.97 EMIT 

.99 SLFIA
c 

0.25 50 .986 

Cheung & Soldin (1984) -0.0513 1.075 80 .970 

TDxd 

TDxd 

HPLC a 

HPLC a 

HPLC
a 

HPLC a 

SLFIAc 

Hughes & Mace (1985) 

Lindberg et al. (1985) 

Lotner et al. (1985) 

Morikawa et al. (1985) 

Plebani & Burlina 
(1985) 

Rupchock et al. (1984) 

Vaughan et al. (1986) 

Volcich et al. (1985) 

1. 12 

0.967 

1.087 

1.122 
0.969 

0.959 
0.986 

1. 0 1 
1. 08 
1.08 

1.02 

1. 05 

-0.87 88 

0.214 48 

-2.009 63 

-1.194 30 
-0.1056 30 

0.51 105 
0.32 105 

-0.1 15 
0.5 15 

-0.4 15 

-0.28 80 

2.79 34 

a high pressure liquid chromatography 

.98 

.949 

.9558 

.9823 

.9833 

.9906 

.9832 

.98 

.98 

.99 

.984 

.99 

b enzyme multiplied immunoassay of Syva Corporation 

csubstrate-labeled 
Laboratories 

fluorescent immunoassay, 

SLF I~ c 
EMIT 
HPLC a 

EMITb 

Ames 

d fluorescence polarization immunoassay of Abbott 
Corporation, based on an assay using a drug- specific 
monoclonal antibody 
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Table 9. Validity of Seralyzer assays for uric acid 
using regression analysis. 

Authors slope intercept n r 
comparison 
method 

Ames Product 
Profile 1.03 0.15 198 .97 

Clark and Broughton 
SMA 12/60 b (1983a) 0.93 -2.83 99 .99 

Stevens and Newell 

a 

b 

(1983) 0.989 0.04 105 .972 c Vickers 

a continuous flow, 
enzymatic method 

1.105 -0.42 105 .965 AA1 d 

multi-channel instrument using an 

a machine produced by Technicon which uses the urate-
phospho-tungstate method 

c the Vickers M300 which uses the uricase method 

d the AutoAnalyser-1 which used a 
method 

phosphotungstic acid 
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Table 10. Validity of Seralyzer assays for CPK, 
hemoglobin, SGOT, and triglycerides using 
regression analysis as reported by Ames 
Laboratories in the Seralyzer product 
Profile. 

comparison 
test slope intercept n r method 

CPK 0.98 5.5 87 .998 ACA
a 

1. 02 8.4 87 .996 
b 

ns 

hemoglobin 1.007 -0.14 105 .990 Coulter 
c 

SGOT 1. 09 -2.2 77 .97 Rotochem 
d 

triglycerides 0.98 2.75 78 .99 Cobas 
e 

a 
DuPont ACA automated analyzer 

b not stated 

c 
Coulter automated hematology analyzer using the 

cyanmethemo-globin reference method 

d 
a centrifugal 

procedure 
analyzer using the modified Karmen 

e 
Cobas BIO/SKI, an enzyme-kinetic method 
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Table 1 • Reported Seralyzer within-run precision for 
bilirubin. 

n mean SD CV 
Authors (mg/dL) (mg/dL) (%) 

Ames Product Profile 243 0.64 0.028 4.3 

243 1.37 0.040 2.0 

243 4.26 0.108 2.5 

Brown, Savory, and 
Wills (1983) 22 8.0 0 0 

21 45.8 1.4 3.0 

Stevens, Tsang, and 
Newell (1983) 21 0.88 0.031 3.5 

21 5.03 0.19 3.8 
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Table 2. Reported Seralyzer between-run precision for 
bilirubin. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 81 0.64 0.053 8.3 

81 1. 37 0.042 3.0 

81 4.26 0.209 4.9 

Brown, Savory, and 
Wills (1983) 20 8. 1 0.3 3.8 

20 48.3 2.6 5.34 

Stevens, Tsang, and 
Newell (1983) 21 0.88 0.030 3.5 

21 5.03 0.40 8.1 
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Table 3. Reported Seralyzer within-run precision for 
Blood Urea Nitrogen. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 243 12.09 0.46 3.8 

243 31.50 1. 21 3.9 

243 54.32 2.40 4.4 

Clark and Broughton (1983) 20 2.4 0.15 6. 1 

20 6. 1 0.28 4.6 

20 19. 1 1. 23 6.5 

Stevens and Newell (1983) 13 18.2 1.08 5.0 

13 18.2 0.98 5.4 

13 18.3 0.96 5.3 

13 40.1 2.51 6.3 

13 41.0 2.70 6.6 

13 41.1 1. 76 4.3 

13 52.8 3.83 7.2 

13 53.3 5.30 9.9 

13 52.8 3.04 5.8 

Zipp (1981) 50 10.2 (\.60 5.9 

50 20.3 1. 15 5.7 

50 29.7 1.32 4.5 
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Table 4. Reported Seralyzer between-run precision for 
Blood Urea Nitrogen. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames Product Profile 81 12.09 0.56 4.7 

81 31.50 1. 56 5.0 

81 54.32 1. 95 3.6 

Clark and Broughton (1983) 20 3.0 0.20 6.8 

20 6.3 0.29 4.7 

20 19.2 1. 34 7.0 

Stevens and Newell (1983) 13 14.0 0.82 5.8 

13 44.1 2. 15 4.9 
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Table 5. Reported Seralyzer within-run precision for 
cholesterol. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 63 285.8 8.2 2.9 

63 399.1 13.4 3.4 

Brown, Savory, 
and Wills (1983) 24 1590.8 49.9 3. 13 

24 2601.2 74.1 2.85 

Zipp (1981) 26 148 8.0 5.4 

26 265 14.9 5.5 

29 382 16.5 4.3 



277 

Table 6. Reported Seralyzer between-run precision for 
cholesterol. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 21 285.8 9.7 3.4 

21 399.1 12.2 3. 1 

Brown, Savory, 
and Wills (1983) 20 1617.5 58.2 3.60 

20 2620.5 81.6 3.11 
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Table 7 • Reported Sera1yzer within-run precision 
for creatine kinase. 

mean SD CV 
Authors n (lulL) (lulL) (%) 

Ames product Profile 180 58 3.6 6.3 

180 158 4.9 3. 1 

177 357 9.4 2.6 

Aguanno, Finney, and 
Ritzmann (1982) 12 55 

a 6.4 ns 

12 152 
a 3.3 ns 

12 362 
a 4.0 ns 

Gibb a1. (1985a) 20 78 
a 8.5 et ns 

20 321 a 6. 1 ns 

20 366 
a 5.9 ns 

18 79 a 8.3 ns 

70 325 
a 9.4 ns 

23 368 
a 4.5 ns 

a not stated 
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Table 8. Reported Seralyzer between-run precision for 
creatine kinase. 

mean SD CV 
Authors n (lulL) (lulL) (%) 

Ames product Profile 60 58 3.8 6.5 

60 158 5.3 3.4 

59 357 10.0 2.8 

Aguanno, Finney, and 
a 

Ritzmann (1982) 72 57 ns 6.8 

72 157 
a 5.1 ns 

72 358 
a 4.2 ns 

a not stated 
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Table 9. Reported Seralyzer within-run precision for 
creatinine. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 242 1.07 0.066 6.2 

237 2.67 0.086 3.2 

242 6.03 O. 154 2.6 

Stevens, Tsang, 
and Newell (1983) 10 0.68 0.042 6.2 

10 0.82 0.042 5.1 

10 1. 53 0.048 3.15 
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Table 10. Reported Seralyzer between-run precision for 
creatinine. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames Product Profile 81 1.07 0.060 5.6 

79 2.67 0.158 5.6 

81 6.03 0.327 5.4 

Stevens, Tsang, 
and Newell (1983) 10 1. 21 0.14 11.3 

10 3.01 0.21 7.0 

10 6.38 0.36 5.2 
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Table 11. Reported Seralyzer within-run precision for 
glucose. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames Product Profile 60 95.3 3.6 3.6 

60 234.5 8.9 3.8 

67 440.7 14.0 3.2 

60 681. 6 21.8 3.2 

Clark and Broughton (1983a) 20 3.9 a 0.06 a 1.5 

20 5.8 a 0.09 a 1.5 

20 11.6a 0.35 8 3.0 

Stevens and Newell (1983) ns b 83.6 4. 1 6.5 

b 85.8 2.5 3.8 ns 

b 86.6 2.6 4.6 ns 

b 
145.1 6.5 4.5 ns 

b 145.3 2.4 1.6 ns 

b 
143.3 5. 1 3.5 ns 

b 223.6 6.5 3.1 ns 

b 220.1 3.8 1.7 ns 

b 232.9 4.6 1.9 ns 

a reported in mmol/L 

b not stated 
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Table 12. Reported Seralyzer between-run precision for 
glucose. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 20 95.3 2.4 2.5 

20 234.5 7.1 3.0 

20 440.7 22.3 5. 1 

20 681. 6 22.4 3.3 

Clark and Broughton (1983a) 20 3.6
a 0.18 a 4.8 

20 5.8
a 

0.20
a 3.4 

20 13.6
a 0.74 a 5.5 

Stevens and Newell ( 1983) 12 96.7 4.3 4.5 

12 261.5 11.4 4.4 

a reported in mmol/L 
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Table 13. Reported Seralyzer within-run precision for 
LDH. 

mean SD CV 
Authors n (lulL) ( lulL) (% ) 

Ames product Profile 243 148.7 6.8 4.6 

243 250.8 11. 6 4.6 

243 404.2 13.7 3.4 

Zipp (1981) 20 173 9.5 5.5 

20 251 9.9 4.0 

20 450 21.0 4.7 

Table 14. Reported Seralyzer between-run precision for 
LDH. 

mean SD CV 
Authors n (lulL) (lulL) (%) 

Ames product Profile 81 148.7 9.4 6.3 

81 250.8 10.4 4. 1 

81 404.2 16.8 4. 1 
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Table 15. Reported Sera1yzer within-run precision for 
theophylline. 

Authors n 

Ames product Profile 179 

360 

180 

Busch & Virji (1985) 50 

Hughes & Mace (1985) 88 

88 

88 

Lindberg et a1. (1985) 15 

P1ebani and 
Bur1ina (1985) 

Rupchock, Sommer and 
Greenquist (1984) 

a not stated 

15 

15 

16 

16 

16 

20 

20 

20 

20 

mean SD 
(mcgm/mL) (mcgm/mL) 

9.9 0.54 

15.0 

20.0 

14.4 

5. 1 

14.4 

18.9 

5 

15 

25 

4.7 

14.8 

23.0 

9.6 

15.0 

19.6 

25.0 

0.71 

0.85 

0.5 

a ns 

a ns 

a ns 

a ns 

a ns 

a 
ns 

0.29 

0.56 

1. 30 

0.56 

0.52 

0.84 

0.96 

CV 
(%) 

5.4 

4.7 

4.3 

3.4 

2.6 

3. 1 

2.9 

2.8 

2.2 

3.2 

6.3 

3.8 

5.6 

5.9 

3.5 

4.3 

3.9 
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Table 16. Reported Seralyzer between-run precision for 
theophylline. 

Authors n 

Ames product Profile 60 

120 

60 

Busch & Virji (1985) 50 

Hughes & Mace (1985) 88 

88 

88 

Lindberg et al. (1985) 18 

Plebani and 
Burlina (1985) 

Rupchock, Sommer and 
Greenquist (1984) 

a not stated 

18 

18 

1 1 

11 

1 1 

15 

15 

15 

15 

mean SD 
(mcgm/mL) (mcgm/mL) 

9.9 0.44 

15.0 

20.0 

14.9 

6.1 

14.6 

20.0 

5 

15 

25 

4.8 

15. 1 

21.3 

9.6 

15.0 

19.6 

25.0 

0.54 

0.70 

0.8 

a 
ns 

a ns 

a ns 

a 
ns 

a ns 

a ns 

0.33 

0.45 

0.60 

0.48 

0.69 

0.65 

1. 23 

CV 
(%) 

4.4 

3.6 

3.5 

5.4 

6. 1 

4.3 

4.4 

1.7 

2.0 

1.8 

6.9 

3.0 

2.8 

5.0 

4.6 

3.3 

4.9 
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Table 17. Reported Seralyzer within-run precision for 
uric acid. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames product Profile 243 4.30 0.21 4.9 

243 8.38 0.37 4.4 

Clark and Broughton 
(1983a) 20 2.4 0.15 6.1 

20 6. 1 0.28 4.6 

20 19. 1 1.23 6.5 

Stevens and Newell 
(1983) a 

1. 66 0.12 7.3 ns 

a 1. 64 0.09 5.9 ns 

a 1.73 0.08 5.0 ns 

a 3.84 0.41 10.8 ns 

a 3.80 0.33 8.7 ns 

a 3.65 0.19 5.2 ns 

a 
5.45 0.62 11.3 ns 

a 
5.18 0.33 6.4 ns 

a 5.38 0.26 4.8 ns 

a not stated 
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Table 18. Reported Seralyzer between-run precision for 
uric acid. 

mean SD CV 
Authors n (mg/dL) (mg/dL) (%) 

Ames Product Profile 81 4.30 0.21 4.9 

81 8.38 0.38 4.5 

Clark & Broughton (1983a) 20 3.0 0.20 4.8 

20 6.3 0.29 4.7 

20 19.2 1. 34 7.0 

Stevens & Newell (1983) a 5.2 0.31 5.9 ns 

a 
9.7 0.44 4.5 ns 

a not stated 
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Table 19. Reported Seralyzer within-run precision for 
hemoglobin, potassium, SGOT, and 
triglycerides reported in the Ames Seralyzer 
product Profile. 

CV 
test n mean SD (%) 

hemoglobin 183 8.2 g/dL 0.18 g/dL 2.2 

183 14.5 g/dL 0.31 g/dL 2. 1 

potassium 177 2.84 mmol/L 0.08 mmol/L 2.7 

180 6.10 mmol/L O. 14 mmol/L 2.3 

SGOT 130 25.4 lulL 1.6 lulL 6.3 

130 95.4 lulL 2.6 lulL 2.7 

129 308.8 lulL 11. 7 lulL 1.8 

triglycerides 93 66.4 mg/dL 3.9 mg/dL 5.9 

93 252.5 mg/dL 8.2 mg/dL 3.3 
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Table 20. Reported Seralyzer between-run precision for 
hemoglobin, potassium, SGOT, and 
triglycerides reported in the Ames Seralyzer 
Product Profile. 

CV 
test n mean SD (%) 

hemoglobin 61 8.2 g/dL 0.16 g/dL 1.9 

61 14.5 g/dL 0.28 g/dL 1.9 

potassium 59 2.84 mmol/L 0.09 mmol/L 3.2 

60 6.10 mmol/L 0.17 mmol/L 2.9 

SGOT 65 25.4 lull 2.9 lull 11. 6 

65 95.8 lull 4.4 lull 4.6 

65 308.8 lull 11. 7 lull 3.8 

triglycerides 31 66.4 mg/dL 4.5 mg/dL 6.8 

31 252.5 mg/dL 5.7 mg/dL 2.3 
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PATIENT CONSENT FORM 

For the project: EVALUATION OF A BLOOD LEVEL SERVICE 
IN A COMMUNITY PHARMACY PRACTICE 

The purpose of this project is to offer a service that will 
determine blood levels for potassium, cholesterol, or the drug 
theophylline. It is also the purpose of this project to 
determine patient acceptance of this type of service in a 
community pharmacy setting as well as patients' willingness to 
pay for such a service. Subjects for this project will be adults 
over the age of 18 who are presently taking theophylline or a 
related drug, a diuretic or a potassium supplement. The project 
will be conducted at Defender Drugs in Tucson, Arizona~ for about 
three weeks. A single blood sample consisting of five drops of 
blood will be taken by means of fingers tick from the second or 
third finger of one hand. The procedure will be similar to the 
fingerstick done when a smear is taken for blood typing. The 
sample will be spun down and tested on a machine called the 
Seralyzer. Results will be given to the patient. Patients will 
be asked to fill out a questionnaire to describe their opinion of 
the service. The risks of this procedure are very small. The 
fingerstick may cause a small amount of pain initially, but no 
big problems are expected. Should any problem arise, you may 
contact Dr. Evan Kligman at 626-6000. The cost will be $5 to 
the patient. For this, the patient receives a blood level 
determination at a convenient location without having to travel 
additionally to get to a lab. Information provided will be 
strictly confidential. No mention will be made of any names and 
patients will not be identified. 

I have read the above "Subject Consent". The nature, demands, 
risks, and benefits of the project have been explained to me. I 
understand that I may ask questions and am free to withdraw from 
the project at any time without incurring ill will (or affecting 
medical care). I also understand that this consent form will be 
filed in an area restricted to the principal investigator or 
authorized representatives of the particular department. A copy 
of the consent form will be given to me. 

Subject's Signature ______________________________ ___ Date ______________ _ 

I hav"e carefully explained to the subject the nature of the above 
project. I hereby certify that to the best of my knowledge the 
subject signing this consent form understands clearly the nature, 
demands, benefits, and risks involved in participating in this 
study. A medical problem or language or educational barrier has 
not precluded a clear understanding of his/her involvement in 
this project. 

Investigator's Signature ________________________ ___ Date ______________ _ 

Further information may be obtained from Thomas R. Ein4rson, Room 
331, College of Pharmacy, University of Arizona, Tucson 85721 
(Phone 626-5730). 
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PATIENT INFORMATION FOR POTASSIUM LEVELS 

Potassium is a mineral found in all living 

beings. The normal range of potassium in the human body 

is about 3.5 to 5.5. The range varies depending on how 

the level is determined. If your potassium level is 

below 3.5, the heart may not have correct rhythm. If you 

take heart medication such as digoxin (Lanoxin), it could 

add to the problem. If the level rises above 5.5, 

similar problems can arise. If your level is above 5.5 

or below 3.5, you are advised to check with your doctor 

who can best judge how to manage your treatment. 
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Item Quantity Size Unit Cost Total 

Fixed costs: 

Ames Seralyzer 1 3750.00 3750.00 

Dilution System 1 398.75 398.75 

Test module 1 55.00 55.00 

centrifuge 1 500.00 500.00 

Total 4703.75 

Variable costs: 

testing strips 4 50 50.00 200.00 

Microtainers 
B-D 115960 8 20 14.95 119.60 

calibration 
kit 116437 1 12 82.50 82.50 

control solutions 1 10 70.40 70.40 

pipette tips 1 1000 55.00 55.00 

test tubes 1 1000 16.58 16.58 

lancets 1 1000 12.85 12.85 

alcohol swabs 4 100 2.00 8.00 

Bandaids 2 100 1.19 2.38 

Total variable costs 567.31 

Proportion of fixed costs (1/ 36 * x 4703.75) 130.66 

TOTAL COSTS 697.97 

* fixed costs amortized over 36 months 
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1. Test strips: 

One strip is required for each test. Often, more than 
one test must be performed due to unforseen 
circumstances, or to verify an unusual result. In 
addition, a minimum of three strips are required for 
calibrations which are required for each new bottle of 
strips, or at regular intervals. Thus, 10% are added to 
the number of tests done when calculating strip usage. 

2. Microtainers and lancets: 

One of each is required for each test. Unless they 
are dropped or misplaced, there should be no waste. 

3. Calibrator kits: 

Calibration must be done for each new bottle of test 
strips, or at least weekly for cholesterol or biweekly 
for potassium. Kits contain 12 bottles; six are high 
calibrators and six are low calibrators. The solutions 
have a limited life after reconstitution, but contain 
sufficient for 66 calibrations (2 mI. total, of which 30 
microliters are used for each calibration). Each bottle 
will suffice for one week, therefore nine kits are needed 
for one year. 

4. Control solutions: 

The same logic 
control solutions 
which contains 5 
serves for all 
required for drug 
for one year. 

5. Pipette tips: 

applies as for calibrators, except that 
are in cartons of ten bottles, each of 
mI. of control solution. One control 
blood tests (separate solutions are 
assays). Thus, five kits are required 

Three tips are used for each test (one to draw up 
serum, one for dilution, and one to apply the sample to 
the test strip). Tips are also required for extra tests, 
as well as allowance for waste. Thus, four tips per test 
will be required. In addition, more are required for 
calibration and control testing. During the year, this 
would average about 1000 tips, which should be added. 

6. Other items: 

Allow two test tubes and two swabs per test. Bandaids 
or cotton balls are usually not needed, but some patients 
prefer to have them. 
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