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4 
RESULTS OF PHARMACEUTICAL
CARE IN THE ELDERLY,
THE OMA STUDY

The OMA study into the effects of pharmaceutical care in the elderly was carried out
between the beginning of 1995 and the end of 1997. In this chapter the results of this study,
based upon the methodology described in Chapter 3, are discussed. Several outcomes and
indicators are analysed and discussed after a description of the population.

The intervention group received education about drug and non-drug management over a
period of 24 months. Compliance with the drug regimen was regularly discussed. In the
mean time the pharmacist evaluated the drug use and possible drug-related problems and
gave suggestions for improvement to the patient. When necessary the pharmacist made
recommendations to the physicians regarding pharmacotherapy. Additionally the
pharmacists tried to decrease the use of benzodiazepines by the patients.

During the whole study the separation of an internal and external reference group was
maintained. However, as will be shown in this chapter, there were no major differences
between the developments in the two reference groups during the study, and therefore in
some of the analyses the two groups are merged to increase the statistical power.
For the analysis the results were used from different sources, as follows:
§ intake data and evaluations (after 6,12 and 24 months) by the pharmacists;
§ replies to questionnaires which were sent to intervention and reference patients at the

start of the projects and after 6,12 and 24 months;
§ drug-prescription data of the intervention and reference patients, from the computers of

the participating pharmacists.
Not all patients answered all parts of all questionnaires, therefore the evaluated numbers per
item (and per paragraph) may differ from the total population and this will be mentioned in
the appropriate paragraph.

Two kinds of comparisons are common throughout this chapter: comparisons between
the intervention and reference group(s) and comparisons of the developments within the
intervention group over time. The method chosen depends on the availability of data,
because questions about the process and the content of the provided care could not be asked
in the reference group since they received no special care.

The analyses have been performed according to the ‘per protocol’ principle (PP) as well as
the ‘intention to treat’ principle (ITT), depending on the character of the available data. The
target was to include as many patients as possible, but because of the high drop-out rate
during the study the ITT principle could not always be followed and sometimes it was not
appropriate.
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Most data were entered and analysed using SPSS, version 7.5. Drug data were entered into an
Access database, and analysed with the help of SPSS, Excel and Dbase V. Unless otherwise
stated, a difference was assumed to be significant at a level of 95% probability or higher. Most
comparisons of means have been made with the help of the Student t test, in the appropriate
format as offered by SPSS. If other tests have been used this is explicitly mentioned in the
text.

4.1 TH E  P O P U L A T I O N,  I N C L U S I O N  A N D  D R O P - O U T

The OMA-project was started with 21 intervention pharmacies. Two pharmacists initially
provided patients, but did not perform the intake. Those two pharmacies were then
included in the external reference-pharmacy group (13+2). Ten internal reference
pharmacies were selected. The beginning of the study was defined for intervention patients
by the date of the intake, for the reference patient the dates of the reception of the first
questionnaire at the research centre.

Before the beginning of the OMA-study 512 potential intervention patients, 212 internal
reference and 264 external reference patients were selected. From these 788 patients, 141
patients did not sign the informed consent-form in time or did not receive an intake and 8
patients had a Mini Mental State Exam (MMSE) score below 20. As established in the
protocol, they were excluded from the study. The study was therefore started with 839
patients, mean age 74.45 (65-94, sd 5.6). The study was concluded with 416 patients, the total
drop out rate thus being 50.4%.

Patients dropped out in different phases of the study. Table 4-1 shows the remaining
numbers of patients throughout the study at 6, 12 and 24 months after the start.

Table 4-1  Number of patients participating in OMA study, between brackets the percentage of drop-outs

0 month 6 months 12 months 24 months

Intervention 423 340 (19.6) 286 (32.4) 196 (53.7)

Ext. reference 231 174 (24.7) 142 (38.5) 111 (51.9)

Intern. reference 185 158 (14.6) 132 (28.7) 109 (41.1)

Total 839 672 (19.9) 560 (33.3) 416 (50.4)

4.1.1 The characteristics of the population

Sex and age distribution
The total study-population includes more female patients (54,6%) than men. The
distribution of the sexes in the intervention group and reference groups was not significantly
different. The age-distribution in all three groups is similar. The overall mean age at intake
was 74.5 (range 65-94, sd 5.6). There is no significant difference with regard to age between
the three groups.
Other characteristics
Some other characteristics of the three groups at intake, which might a priori  influence
results, are summed up in Table 4-2.
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Table 4-2 Other characteristics of the OMA population at intake

Intervention

(n=423)

Int. Ref.

(n=185)

Ext. Ref

(n=231)

Total

(n=839)

Number of pharmacies 19 10 15 44

Highest completed
education (%) *

50.4 pr.sc
42.8 sec. sc.

6.8 univ.

(n=369)

58.0 pr.sc.
32.0 sec.sc.

10 univ.

(n=100)

56.6 pr.sc
35.7 sec.sc.

7.8 univ

(n=103)

53 pr.sc.
39.5 sec.sc.
7.5 univ.

(n=598)

MMSE score (mean) 26.59
SD 2.28

26.89
SD 2.41

26.09
SD 2.28

26.53
SD 2.43

Freq. of  visiting the
pharmacy (yearly means)

11.45
SD 9.15

14.73
SD 12.45

12.56
SD 10.78

12.51
SD 10.51

Familiarity with

pharmacist (% of
patients)

63.5 69.2 59.8 63.9

Patients not  visiting
other pharmacies (%)

94.1 95.1 94.3 94.8

* Pr.sc.= primary school; sec.sc.= secondary school/highschool; univ.=university/technical college

At intake there is a significant group difference between the internal reference and
intervention group with regard to the frequency of visiting the pharmacy. This difference
cannot be explained from other factors like e.g. the mean hospital admissions (around 1,2
yearly). There are no significant differences between the two reference groups (Student t
test). Data about the highest level of education completed were not available from all
patients, but the available data show no significant differences.

4.1.2 Drop out
The analysis of drop-outs showed a number of possible reasons for not concluding the
study. For 3.1 % of population, the reason for drop out was unknown, and 15.4% did not
return the final questionnaire. Of the intervention group 17.5% dropped out at the end
because the pharmacist did not perform the final evaluation because of research fatigue.
More detail can be found in Table 4-3.

There are no significant differences between the drop-out patients in the internal
reference), external reference and intervention group (Student t test, all p>0,05). The
remaining patients showed no significant differences with regard to age, gender, MMSE and
highest completed education at the 6, 12 and 24 months evaluation.

4.1.3 The reasons for drop out, from a process perspective
Some of the reasons for drop out can also be found in the process. Of the 19 initial OMA
pharmacies, one did not develop any activities (no 19). The 18 remaining pharmacists
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received a self completed questionnaire at 6,12 and 24 months during the study, but not all
questionnaires were returned and one pharmacy never returned any questionnaire (no 6).
In some pharmacies more pharmacists participated. Table 4-4 indicates the mean number of
contacts patients reported during the study and the numbers of patients in the study
according to the project administration, and some data about the pharmacy size. The rate of
retention is the number of patients at the end of the project divided by the number of
patients at intake. The frequency of contacts clearly decreased during the project.

There is a significant positive correlation (Pearsons correlation coefficient, rp=0.52, p<0.05)
between the total number of consultations during the first year and the rate of retention of
patients. For the second year this correlation is not significant. There are no significant
correlations between the retention rate and the number of pharmacists or the total staff
members per pharmacy in relation to the pharmacy size (as a proxy for the workload).

Table 4-3  Reasons for drop out in the different patient groups

Intervention

(%, n=227)

Int. ref

(%, n=76)

Ext. ref

(%, n=120)

Died 21.2 7.0 12.0

Too ill 6.2 11.3 10.3

Did not feel like continuing 8.8 15.5 12.0

Too old 0.4 0 0.9

Failing memory 1.8 1.4 0.9

Moved 8.0 8.5 6.0

Reason unknown 8.0 5.6 3.4

No final evaluation or

questionnaire received

45.5 50.7 54.7

4.1.4 Discussion about the population and drop out
The analysis of these basic data shows no significant differences between the characteristics of
the intervention and reference groups at the start of the study. The high and unexplained
drop out rate at the end of the study is possibly a result of the ‘research fatigue’ of
pharmacists and patients, who repeatedly indicated that filling out questionnaires was rather
bothersome.

Because there are many missing data for highest completed education, it cannot be
established that there are statistically significant differences between the three groups.
Nevertheless it can safely be assumed that the characteristics of the three patient groups are
similar. There is no selection bias in sex, age, education or reasons at any of the evaluation
moments. It should be pointed out that the reason for drop-out for those patients for which
we have no final questionnaire or evaluation, is also unknown.
When the two reference groups are merged there are no significant differences between
intervention and reference group for the major characteristics mentioned, including the
MMSE score (p>0.05). At the start of the project and during the project there were no major
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differences between the internal and external reference group in the mental health and
physical functioning domains of the SF-36 (see section 4.2). The two reference groups
therefore have been merged for most of the statistical analysis to increase the power of the
calculations*.

Table 4-4 Mean pharmacy-patient contacts, retention rate and pharmacy size in OMA study

Phcy
No.

Contacts
0-12

months

mean

Contacts
12-24

months

mean

Patients
at intake

Patients
at end

Rate of
retention

No of
phcist

Pharmacy
size (# of
patients

(range)

Total
prof.
staff

13 6 4 19 14 73.7% 1.4 8000-9999 5.9

1 3 1* 29 21 72.4% 2 18000-19999 13.5

8 7 4 18 13 72.2% 1.6 6000-7999 5.1

16 >8 4 27 19 70.3% 1.8 12000-13999 8.4

7 >4 5 30 21 70.0% 1.0 10000-11999 5.9

12 7 4 22 15 68.2% 1 8000-9999 5.8

5 8 5 28 19 67.8% 2 12000-13999 9

14 5 2 24 14 58.3% 1.5 12000-13999 9.5

3 5 5 23 13 56.6% 2 12000-13999 9.8

4 6 3 26 14 53.8% 1.6 10000-11999 9.6

18 4 5 17 9 52.9% 1.2 10000-11999 6.7

21 >2 1 29 11 37.9% 2 6000-7999 7

2 3 1 16 3 18.8% 3 14000-15999 15.0

17 2* 2* 25 4 16.0% 1 12000-13999 7.5

11 7 >5 26 3 11.5% 2 10000-11999 9.5

20 2 3 26 0 0% 1.0 12000-13999 6.2

15 2* 2* 16 0 0% 2 10000-11999 8.3

* estimated on bases returned intake forms/evaluations

The results of this section also indicate that the workload of a pharmacy had no relation
with the amount of attention spend on the patient and that the amount of attention for the
project patients was a better indicator for retaining patients in the project. The more
attention the patients received, the more chance there was that the patient would not drop
out. The retention rate of pharmacies 2, 11, 15, 17, 20 and 21 is less than 50%. Nevertheless in
the ‘real’ word such performance has also to be taken into account, and therefore their
patients have been included into the analyses if data were available.

———
* Statistical analysis has been performed by J.S. Slis and described in the paper ‘Farmaceutische PatiëntenZorg, het
effect op de levenskwaliteit van de patiënt. Rijksuniversiteit Groningen 1998
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4.2 Q U A L I T Y  O F  L I F E

During the OMA study the SF-36 was used repeatedly at the zero assessment and at the three
evaluation assessments (after 6, 12 and 24 months) to measure changes in the quality of life.
The SF-36 is an instrument for the assessment of quality of life, which has been developed in
the United States1. It has been translated and validated in the Dutch language2. The
arguments for its selection for the OMA study are given in Chapter 3.

The SF36 consists of 8 domains, which are  Physical Functioning (PF), Role Physical (RP),
Bodily pain (BP), General health (GH), Vitality (VI), Social functioning (SF), Role emotional
(RE) and Mental health (MH).

4.2.1 Method
The questionnaire was administered by mail, with pharmacist and research centre
independent telephone support 5-7 days after sending the questionnaire, by a marketing
research organisation. Different statistical strategies have been applied to evaluate the
changes in quality of life with the help of SPSS and for all tests a 5% level of significance has
been applied.

The Health Institute of the New England Medical centre, where the SF-36 has been
developed, published a manual and interpretation guide3. This manual was also used for the
evaluation and interpretation of the data.

The changes for the different domains, apart from the health transition, have been
analysed including all available data (Intention To Treat analysis), or only including the
patients who concluded the study (Per Protocol analysis). There was no difference between
the results of both analyses and therefore only the results of the ITT analysis are given.

A major obstacle in the analysis of the data proved to be the non-normal distribution of
the scores. This probably was a result of the relative low scores in most of the domains.
Therefore the Sign test and the Wilcoxon signed rank test were applied to discover potential
significant differences between the intervention and reference group.

Although the responses in the domains at the different assessments do not show
normality, the domain scores are strongly interrelated, all positive and significantly different
from zero (one sided p < 0.001) according to the Pearson’s correlation test, Spearman’s rho
and Kendall’s tau. Because of this correlation, statistical evaluation of the data has
sometimes been limited to two domains, the physical functioning (PF) and mental health
(MH). Their correlation is the smallest and their level of measurement is the highest since
they have a wider range of scores than most other domains (21 for PF and 26 for MH).

For the evaluation of the results at the pharmacy level, a minimum of 10 valid
measurements (couples) were used.

4.2.2 The zero-assessment
The scores for the zero-assessment have been compared to the Dutch norm values for the
elderly people with a comparable age-profile (see figure 4-5), obtained from the Dutch
cancer institute, which is the Dutch centre of the International Quality of life assessment
project4. The OMA population scored less, and often much less than the norm. The
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difference was maximal for the domain role physical. There were no significant differences
between the domain scores (n=367) and the reference groups (n=339).

Figure 4-5  HRQL domain scores at 0-assessmet compared to Dutch norm

4.2.3 Changes during the study

General level
During the OMA study the quality of life in most domains of the SF-36 went down in both
groups. The scores on health transition also illustrate this. The chi-square test sgows that
the distribution of the answers of the health transition domain is significant uneven
(asympt. Sign <0.000) in favour of a negative development of the health. The change in the
intervention group seems more outspoken.

According to both the Wilcoxon signed rank test and the sign test, the HRQL as measured
by the PF abd the MH domains both decreased significantly in the intervention and the
reference group between t=0 and t-3 (24 months). As for other domains, a significant
decrease in the Vitality domain was noted for the intervention group between t=0 and t=1
only.

If only patients were analysed who scored the mean value (PF 42.9 and MH 68.8) or lower
in both domains PF and MH (intervention n=101 and reference n=107), the composition of
both groups changed. The proportion of women became approximately 2/3. The available
data were again subjected to Sign-tests5. Analysis of this subgroup in the first part of the
study showed a significant increase of the PF and MH-domain scores for the intervention
group and much less or no significant increase in the reference group. See table 4-6a and
4-6b.
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Table 4-6a  Two sided p-values for domain Mental Health <= mean (decrease in scores)

t1 – t0 t2 – t0 t3 – t0

Intervention Sign test 0.000 0.012 0.243

Wilcoxon 0.000 0.006 0.213

Reference Sign test 0.045 0.281 0.360

Wilcoxon 0.019 0.455 0.758

Table 4-6b  Two sided p-values for domain Physical Functioning <=mean (decrease in scores)

t1 – t0 t2 – t0 t3 – t0

Intervention Sign test 0.036 0.003 0.268

Wilcoxon 0.001 0.002 0.446

Reference Sign test 1.000 0.677 0.626

Wilcoxon 0.514 0.577 0.919

Pharmacy level
Five out of the 19 pharmacies did not retain 10 or more patients in the study. The patients of
one pharmacy showed a significant increase in the PF domain during the first 6 months of
the study, based on the Wilcoxon test (p=0.016). In none of the pharmacies there was a
significant decrease between measurements at the different times of assessment, but for all
pharmacies the mean HRQL of their patients decreased overall between the zero assessment
and the end of the study.

4.2.4 Discussion and conclusion on quality of life
There is a large difference between the mean HRQL of the OMA population (intervention
and reference) and the normal values for a comparable age group. This is not surprising,
since the OMA group is using 4 or more different medicines and will therefore suffer from
multiple diseases. The mean HRQL of the intervention group and the reference group
dropped during the study in a similar manner, based on both the PP and the ITT analyses.
This is also a logical result of the population characteristics. Multimorbid elderly will seldom
show an increase of the HRQL when ageing.
In general a significant difference between the changes in the intervention group and those
in the reference group could not be detected. Only in the beginning of the study the
intervention group showed a positive difference for people scoring average or below average
in the domains physical health and physical functioning, compared with the reference
group. This could indicate that people with a relatively low HRQL might initially improve
somewhat when they receive pharmaceutical care, but could also be the result of regression
to the mean.

On the other hand, when the intervention patients were asked, at the end of the project, if
they had the impression that their health was better due to the provided care, 14.0% stated
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that their health was much better and 30.1% stated that their health was better, 55.4% did
not perceive any difference and 1 patient out of the 186 answered that his/her health was
actually worse due to the intervention.

If the results are analysed on a pharmacy level, the number of data points available for
reaching significant differences was greatly reduced. It is therefore remarkable that one
pharmacy managed to produce a significant increase in the physical functioning domain by
providing pharmaceutical care during the first 6 months. This pharmacy was one of the
most active partners in the study.

Provision of pharmaceutical care has not had an effect on the patient’s quality of life as
measured with the SF-36. Insufficient data on the process have been obtained to analyse the
effects on a pharmacy level. Nevertheless, about half of the patients felt that their quality of
life had improved because of the provided care, when the question was asked directly. This
could also be a reflection of the high satisfaction amongst the patients.

4.3 SA T I S F A C T I O N  W I T H,  A N D  O P I N I O N S  O N,  T H E  P H A R M A C E U T I C A L  C A R E

PROGRAM

During the OMA study the satisfaction of patients with the provided care, as described in
Chapter 3, was measured only in the intervention group. The opinions about the expertise,
role and functions of the pharmacists (and the GP) were asked in the intervention as well as
the reference group. A sample of a questionnaire used in the TOM project (final round) can
be found as Appendix 6 to this thesis. The questionnaire of the OMA project was similar.

4.3.1 Method
The intervention patients were asked if their opinion on the provided care was positive,
neutral or negative with also an option of saying that they did not know (yet). The option
‘don’t know’ was omitted at the 24 months evaluation to force patients to give an opinion.

The intervention patients were also given a number of statements, with which they could
fully disagree, disagree, agree of fully agree. This method resembles somewhat the method
used by Larson, to assess the patients’ satisfaction with the delivery of products and
information6.

In another section of the questionnaires the intervention and reference patients were
asked to indicate if they found different professionals (pharmacists, assistant-pharmacists
and GPs) or their family members experts in the field of medicines. Patients could choose
between ‘certainly not expert, not expert, somewhat expert, expert, very expert and don’t
know’. At 24 months the possibility of answering ‘I don’t know’ was omitted. All questions
were asked in a self-administered questionnaire, which had to be returned to the research
centre.
It was difficult to analyse the data on a pharmacy level, due to the very small numbers of
patients at the end of the project for some of the pharmacies. No data were obtained from
the final questionnaire for the patients of one pharmacy, because in this pharmacy the
project was terminated after the 12 months assessment.
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4.3.2 Results, the satisfaction and opinions of the patients
During the project an increasing majority of the patients was positive about the care
provided (see table 4-7). There is no special drop-out effect for patients who were initially
negative about the provided care.

Table 4-7  Opinion about new form of care of OMA patients *

6 months (%) 12 months (%) 24 months (%)

Positive 67.1 (73.4) 77.9 (79.4) 87.0 (87.0)

Neutral 12.9 (10.9) 10.7 (10.3) 13.0 (13.0)

Negative 0.6 (0.5) 0.7 (1.0) 0

Don’t know (yet) 19.4 (15.2) 10.7 (9.3) No option

* Between brackets the per protocol analysis.

During the project the percentage of intervention patients who stated that they can
communicate well with their pharmacist increased from 90% (6 months) to 100% (24
months); 95% of the patients stated that they could communicate well with their GP
throughout the project. An increasing number of intervention patients (from 6 to 18%)
stated that it was difficult to access the pharmacists, if they wanted to speak with them. This
percentage is about the same as for GPs (15-20%).

The percentage of intervention patients who indicated that they would first approach
their pharmacist if they wanted to know more about medicines increased from 70 at 6
months to 84 after 24 months. The number of patients who agreed with the statement that
the pharmacist knows more about medicines than the patient used to think, increased from
76% to 89%.

Table 4-8  Opinions of the patients at 24 months assessment, OMA study

% agree or fully agreeStatement

Intervention Reference

I do not care if I speak to the pharmacist or the assistant
pharmacist*

48.9 70.9

It is easier now to contact the pharmacist when I have
questions about my disease*

55.8 34.1

I think I can communicate well with my pharmacist 100 81.5

The pharmacist knows nothing about my disease* 17.2 40.6

It is easier now to contact the pharmacist with questions
about drugs

90.6 68.9

With questions about drugs I first think of the pharmacist 83.6 59.3

* Significant difference between pharmacies
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Table 4-9  Opinions of the patients at 24 months assessment, on which there were no significant differences between

intervention and reference groups

Statement % agree or
fully agree

I think I can communicate well with my GP 96.1

I think they have all the details about my drugs in the pharmacy 96.5

The GP closely watches my drug use 87.3

The pharmacist knows more about drugs than I used to think 85.8

Repeating prescriptions can be done directly by the pharmacy 69.2

The GP is poorly accessible if I want to speak with him/her 17.3

The Pharmacist is poorly accessible if I want to speak with him/her 15.4

Table 4-10 Opinion on expertise of pharmacist, GP and assistant-pharmacist  (% of patients)

0 months 6 months 24 months

Expert
& Very

expert

Very
expert

Expert
& Very

expert

Very
expert

Expert
& Very

expert

Very
expert

Intervention 51.2 19.1 80.7 29.2 98.5 50.8Pharmacist

Reference 60.8 21.0 61.1 20.7 90.1 23.3

Intervention 37.7 7.4 49.2 5.2 52.1 9.2Assistant
pharmacist Reference 40.4 4.7 37.9 6.6 44.2 5.1

Intervention 74.2 27.8 79.1 32.6 80.2 32.1GP

Reference 75.1 27.2 77.4 25.1 79.0 24.5

The opinions on those matters were also compared after 24 months with the reference
group, which initially did not show significant differences with the intervention group. This
lead to the following results (see table 4-8). In the table only the statements which had
significant differences (Pearsons chi square test) are given. In addition significant differences
between the groups of patients belonging to different intervention pharmacies are indicated.
On the statements in table 4-9 there were no significant differences between the intervention
and reference patients after 24 months.
When the intervention patients were asked whether they thought that the pharmacist could
improve the provided care, 8.9% said yes but there was no relationship with this question if
their health had improved, nor with their opinion on the provided care. A total of 30% of
patients at the end of the project did not answer this question.

The opinion of the intervention and reference patients at 0 months, 6 months and 24
months on the expertise of the different professionals in the field of medicines is given in
table 4-10. There is a statistically significant increase in the perceived expertise of the
pharmacist, if ‘expert’ and ‘very expert’ are combined. However, a similar increase can be
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seen in the reference group. If we only look at the ‘very expert’ responses, the difference
between intervention and reference patients at the 24 months assessment becomes clear. A
slight increase can also be seen for the assistant-pharmacists for the combined answers of
expert and very expert. The perception of the expertise of the GP in the field of medicines
has hardly to changed.

4.3.3 Discussion and conclusion on satisfaction and opinions
There is a clear and statistically significant increase in satisfaction about the provided
pharmaceutical care amongst the patients, and at the end of the study there is no negative
opinion. About 12% of the population remained neutral but throughout the project they are
a changing group of patients. As for the accessibility to care there seems to be no difference
between the ease of access to the pharmacist or the GP in The Netherlands.

It is also clear that in the intervention group the opinion on the expertise of the
pharmacist in the field of medicines grew during the project, although there were some
inter-pharmacy differences.

Since it was the pharmacist him/herself who provided the care during the OMA project,
the difference in the expertise of pharmacists and assistant-pharmacists became clearer in the
intervention group. Providing pharmaceutical care to this population clearly increased the
perception of the patients that the pharmacist is expert in the field of medicines.

4.4 TH E  K N O W L E D G E  A B O U T  D I S E A S E S  A N D  D R U G S

The participating pharmacists made an assessment of the possible knowledge changes in the
patients during the OMA study between intake, 6, 12 and 24 months.

A questionnaire was compiled to assess knowledge changes about diseases frequently
occurring in the elderly (hypertension and angina pectoris). Because of the structure of the
knowledge questionnaire i.e. the fact that the questionnaire would give raise to discussion
and was therefore part of the intervention, only the intervention patients completed this
section at the time of the evaluations at intake, after 6 months and 24 months.

Fully completed baseline knowledge assessments were returned by 371 participants in the
OMA study. Baseline assessments and either the 6 months assessment and/or the 24 months
assessment were obtained from 298 participants. These participants were included into the
analysis. The final number of evaluated knowledge assessments at 24 months is higher than
the number of patients in the study at the end (105.6%), because some of those patients did
not return their final questionnaire and therefore were considered to be part of the drop-out
group.
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4.4.1 Method of analyses and coding
The knowledge about diseases section of the assessment form consisted of 33 items, divided
into 5 questions (see patient questionnaire in appendix 6 as an example) .
§ Characteristics of hypertension 1 question, 8 items;
§ Causes of hypertension, 1 question 6 items;
§ Heart attack, 1 questions, 6 items;
§ Angina pectoris, 1 question, 6 items;
§ Benzodiazepines, 1 question, 7 items;
During the study it became clear that filling in this part of the questionnaire placed a burden
upon the pharmacists and the patients. Therefore the planned 12 months assessment with
this questionnaire was omitted.

The questions were scored as follows: 2 = spontaneous correct, 1 = after questioning
correct, 0 =don’t know and -1 = after questioning incorrect. The 5 red herring items (see
chapter 3) were scored in reverse: -2 = spontaneous incorrect, -1 = after questioning
incorrect answer, 0 = don’t know and 1 = after questioning correct answer.

The range for the total score per patient is therefore –38 to 61. The data were analysed on
the level of overall mean scores per assessment and changes in mean scores per patient. In an
attempt to reduce the data and recognise other underlying factors which could explain the
variance in the results, a principal axis factor analysis with Oblimin rotation (Kaiser
normalisation, delta=0) was performed on the scores of the zero assessment.

4.4.2 Results of the knowledge assessment
Some pharmacists only completed this part of the assessment with only a few of their
patients e.g. pharmacies 17, 18 and 20. The participants were divided over the pharmacies as
shown in Table 4-11, which also gives the mean scores per pharmacy at the different
evaluation points.

Total scores of disease knowledge

The scores of the knowledge per assessment show a large variation per patient. The scores
for the zero assessment range from 0-48 (mean 20.39, sd 9.53), for the first evaluation from –
13 to 54 (mean 19.81, sd 11.30) and the second (last) evaluation from –4 to 43 (mean 20.80, sd
10.70). Although there is a clear correlation between the scores of the three assessments per
participant (rp = 0,7), there is only a significant (negative) difference for the mean total
knowledge between the zero-assessment and second evaluation (mean difference –1.2512,
p= 0.024).

There is a weak correlation between the total knowledge score per patient of the zero-
assessment and the MMSE score (r= 0,153). There is a weak positive correlation between the
date of birth of the patients and the total scores of the different assessments (rp = 0.163, rp

=0.251 and rp =0.170).
Since the individual scores are variable, it was decided to look also at score changes. There

is a significant negative change in the mean for the score changes between the zero
assessment and first evaluation and the first and second evaluation (mean -1.2512, 95%
confidence interval: -2.3376 to –0.1649).
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Table 4-11  Number of evaluated knowledge questionnaires per pharmacy and their mean scores per pharmacy

No of questionnaires Mean knowledge scorePharmacy

0-
assesment

0 and 6
months

0, 6  and 24
months

0-
assesment

6 months 24 months

1 25 22 20 23.6 24.9 27.1

2 8 8 4 22.8 10.9 18.3

3 22 22 18 23.4 24.7 28.2

4 25 22 15 20.3 17.4 26.6

5 24 24 21 11.5 9.6 11.7

6 6 6 4 24.5 23.7 18.5

7 27 26 21 9.9 7.6 5.6

8 14 14 14 19.8 16.5 11.0

11 2 0 1 16.5 9.5

12 22 22 17 37.1 40.3 37.4

13 17 17 16 22.7 15.9 22.2

14 19 19 19 11.9 12.8 17.4

16 22 21 18 21.7 23.1 22.2

17 13 12 4 24.9 24.2 28.6

18 15 15 4 20.5 25.2 19.8

20 19 19 0 18.1 21.5

21 18 17 12 22.0 20.2 22.5

Total 298 286 207 20.4 19.8 20.8

Changes at the patient level

Per question the proportion of patient-answers in a certain category changed. The number
of patients answering spontaneously correct increased during the study. However, the
overall percentage of patients that responded correctly after questioning decreased more
than the increase in spontaneous correct answers. This pattern was consistent between all
three assessments (see Tables 4-12 and 4-13).

Between the zero and last assessment, the major positive changes occurred in the
knowledge about the following items:
§ Q21c: A high systolic pressure is a mark for hypertension (mean change 0.25, SD 0.82)
§ Q21e: A high diastolic pressure is a mark for hypertension (mean change 0.23, SD 0.86)
§ The major negative changes in knowledge occurred with the following items:
§ Q21b: Dizziness may occur as a result of hypertension (mean change –0.11, sd 0.99)
§ Q22f: High blood pressure can be a result of physical exercise (mean change –0.13, sd 0.89)
§ Q23f: Anxiousness may occur as a result of a heart attack (mean change –0.15, sd 0.95)
§ Q25e: Benzodiazepines are bad for everyone (mean change -0.125, sd 0.82)
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Table 4-12  Mean change (% of respondents, n=288)  total items per domain between questionnaire 0 and 1 OMA project(0

and 6 months)

Spont. Correct
(%)

After
questioning
correct (%)

Don’t know
(%)

After
questioning
incorrect (%)

Hypertension +2.6 - 2.5 -1.7 +2.1

Hypertension

causes

+3.0 - 3.9 -1.2 +3.3

Heart attack +0.6 - 3.7 +0.1 +2.8

Angina pectoris +3.7 - 4.6 +0.3 +1.2

Benzodiazepines +1.4 - 5.2 +1.3 +2.0

Average overall
change per item

+1.9 -3.9 -0.3 +2.2

Table 4-13  Mean change (% of respondents, n=219) over total items per domain between questionnaire 0 and 3 (OMA

project, 0 and 24 months)

Spont. correct
(%)

After questioning
correct (%)

Don’t
know

(%)

After questioning
incorrect (%)

Hypertension +4.4 -2.6 -1.0 -0.4

Hypertension
causes

+3.6 -3.8 -0.8 +1.4

Heart attack +0.2 -3.4 +3.1 +0.2

Angina pectoris +4.5 -5.5 +1.3 +0.3
Benzodiazepines +3.2 -5.8 +3.5 -0.3

Average overall
change per item

+2.7 -4.1 +1.2 +0.2

Dealing with inter pharmacy differences
Between the zero assessment and the first evaluation there is a significant difference between
the mean of the total score per pharmacy and the mean changes in total score per pharmacy
(both elements one way ANOVA, p< 0.0005). Since the scores show such differences on the
pharmacy level it was decided to analyse the changes in scores per pharmacy rather than the
scores themselves.
The mean change of knowledge achieved in some pharmacies is mainly negative. From
questionnaires returned by the pharmacists of the participating pharmacies some insight
into the amount of time spent with patients was obtained. There were no clear relationships
between those data and the changes in knowledge.



Pharmaceutical Care, Theory, Research, and Practice 86

4.4.3 Factor analysis
Just over half of the variance (55.6%) of the total matrix was explained by 8 variables
(Eigenvalues >1). In the total matrix factor 1 explained 25% of the variance, factor 2
explained 8% and factor 3 explained 4.7%. Further analysis showed that 3 factors were
responsible for 55% of the variance when 16 items were selected on the basis of the higher
communalities (>40). The factor loadings showed that factor 1 consisted mainly of the
questions dealing with angina pectoris (Q24c, Q24d and Q24e), factor 2 combines all red
herring questions (Q21d, Q22d, Q23d, Q24f and Q25f) and factor 3 deals mainly with the
questions about systolic and diastolic pressure (Q21c and Q21e). The factor analysis was
repeated for the selected items on the second and third measurement. The factor loadings
were consistent across the three assessments in a paired sample analysis of the factor scores.
It would be interesting to assess the correlations between the diseases experienced by the
patients and the results of the variance, but clear data on the morbidity of the patients are
not available. On the basis of this analysis the reduction of 33 items into 3 domains with 10
items seems reasonable, without loosing too much detail.

If the different items are arranged according to the most impact on variance on the basis of
the factor analysis, three fields emerge: questions on angina pectoris (3 items), the red
herrings (5 items) and measures for hypertension (2 items). The mean scores can be found in
Table 4-14.

Table 4-14  Mean scores per domain knowledge questionnaire after factor analysis

0 assessment
n=298

6 months
n=286

24 months
n=219

Factor 1: Angina domain 0.76 (sd 0.,55) 0.72 (sd 0.63) 0.74 (sd 0.58)

Factor 2: Red herring domain 0.14 (sd 0.35) 0.16 (sd 0.37) 0.12 (sd 0.31)

Factor 3: Measuring

hypertension domain

0.65 (sd 0.76) 0.79 (sd 0.89) 0.85 (sd 0.82)

When comparing the within subject contrasts (SPSS repeated measures analysis of
covariance), only the increase in the knowledge about measuring hypertension was
significant (p<0.05).

4.4.4 Discussion and conclusion of disease knowledge analysis
According to the participating pharmacists, the lack of fully completed knowledge
questionnaires is a result of the occasional resistance of the pharmacists or patients, to
perform that part of the questionnaires. For this reason the knowledge questionnaire was
also deliberately omitted at the second evaluation round of the project (after 12 months). In
the final pharmacist evaluation the knowledge questionnaires were considered to be the
most bothersome element of the project by most pharmacists. Patients sometimes reacted to
questions saying that they did not suffer from the mentioned disease and did not fully
understand the nature of the questionnaire.
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The differences between the mean overall scores per pharmacy indicate that there were
large differences between the way of documenting by interviewing pharmacists, in spite of
the instruction session preceding the distribution of the first questionnaires. This indicates
that the interviewers need to be trained more thoroughly and that the analyses of this type
of data should be carefully planned.

The differences between pharmacists could also point to differences in implementing
pharmaceutical care, but the registration of the invested time (as a process indicator) does
not correlate with the knowledge changes.

Some changes seem to have occurred in the knowledge of the patients. The most
important being that some knowledge seemed to be more up-front in the memory. The
changes in knowledge are related to the MMSE score and in some cases also to the
participant’s age. After regrouping of the items with the help of factor analysis, a significant
increase of knowledge was found in the ‘Measuring Hypertension’ domain.

According to the factor analysis, the knowledge about diseases in the elderly concentrates
around angina and hypertension, but is rather limited. As for the latter domain, Kjellgren et
al. also found quite a limited knowledge, when they interviewed 33 hypertensive patients
directly after a medical consultation.7

Conclusion

The knowledge about diseases seems not improved by the provision of pharmaceutical care,
but slightly decreased. This is probably due to the increase in age of the intervention
patients. Some knowledge however, came more up-front in memory by the provision of
pharmaceutical care, especially knowledge about the measurement of hypertension.

The lack of a reference sample for this part of the questionnaire seems paramount, since in
this age group (mean age 73.4) there may be a rather rapid loss of knowledge over time and
hardly ever a spontaneous increase. The time scale for this study did not allow for further
analysis of this finding.

The changes in knowledge in the population may have been a result of the interview-
effect and the discussion about the assessment during the consultation, since spontaneous
retrieval increased but aided recall decreased.

The questionnaire itself also needs improvement to prevent influences of the interviewers
on the score, and to improve its sensitivity.

4.5 D RUG U S E  B EHAVIOUR ,  D I S P E N S E D  D R U G S  A N D  C O M P L I A N C E

Because one of the major interests in the OMA study lies in the effect of pharmaceutical care
on compliance and on the use of benzodiazepines, it was decided to concentrate on changes
in the use of diuretics and the use of minor tranquillisers in the population. The hypothesis
is that through the pharmaceutical care intervention, the overall use of benzodiazepines
would decrease compared with the reference group. The compliance to the use of diuretics
would increase, assuming that compliance is low in general. Patients were also asked after
their drug-use behaviour.
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4.5.1 Method

Drug use behaviour
Patients were asked in different sections of the final questionnaire if they were ever non
compliant, deliberately or non-deliberately. The questionnaire was sent back to the research
centre directly.

The analysis of drug data
All available drug data on diuretics (ATC-group C03) and of benzodiazepines and closely
related substances (ATC-groups N05BA and N05CD and amitryptillin in a daily dose
<=25mg) from computerised medication histories of intervention and reference-patients
were entered into a Microsoft Access database using the ATC code, the numbers dispensed
and the prescribed daily dose (PDD)8. The participating pharmacists provided the data
usually from 6 months before the study until the end of the study, unless the patient had
dropped out. The analysis of the drug data was therefore undertaken as a ‘per protocol’
analysis. If no daily use was indicated, it was assumed that the patient took the defined daily
dose (DDD) as indicated by the ATC-DDD classification index. If the drug use for
benzodiazepines was indicated as ‘prn.’ with a certain maximum, then the maximum
indicated dose was assumed.

For both drug-groups the dispensed numbers of drugs were studied in 4 periods of 6
months after the intake for intervention patients or the date of reception of the first patient-
questionnaire (the zero-assessment) for reference patients and compared with the period of
6 months before the intake. See table 4-15.

Table 4-15   Periods used in drug analysis

Period 0 6 months before intervention

Period 1 0-6 months after start intervention

Period 2 6-12 months after start intervention

Period 3 12-18 months after start intervention

Period 4 18-24 months after start intervention

If, from the data provided by the pharmacy, it was clear that not the whole 6 months period
was covered, the period was set to missing. The data were processed using Microsoft Excel
conversion, Dbase V for windows programs, and then analysed using SPSS version 7.5.

Diuretics
To be able to compare the compliance for the users of diuretics, only those patients were
compared who had diuretics dispensed before and during the intervention, receiving one or
more prescription per ATC code per period of 180 days with 45 or more unit (tablets or
capsules). Patients using diuretics on a prn. basis were excluded. The percentage of
compliance was calculated per period of 6 month, based upon the number of units (tablets,
capsules) dispensed and indicated prescribed daily dose (PDD) as follows:
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In a number of cases the indicated PDD clearly was not correct resulting in a compliance in
period 0 of more than 150%. Those patients have been excluded. If a patient received more
than 1 diuretic (range 1-5), the compliance rate for each diuretics was calculated.

Benzodiazepines
To study the use of benzodiazepines, the number of days dispensed were analysed for the 5
periods of 6 months mentioned above, based upon the number of units dispensed and PDD.
The numbers of days dispensed were calculated as follows:

Patients were included into the analysis (‘users’) if they had used a benzodiazepine anywhere
in the total study period. Many patients used more than 1 benzodiazepine at the same time,
which have been added up for this analysis.

4.5.2 Results drug use

Drug use behaviour
In the final questionnaire 22.3% of the intervention patients and 11.9% of the reference
patients stated that they sometimes took more or less of a prescribed medicine (deliberate
non-compliance). In the same questionnaire it was asked in a different way if patients ever
forgot to take their medicine. Of the intervention patients 20.4% answered yes to this
question and 20.6% of the reference patients (accidental non-compliance).

When both types of non-compliance were merged 31.4% of the intervention patients and
26.8% of the reference patients were non-compliant. The difference is not significant.

Compliance with diuretics
The available drug file contained 4977 prescriptions for diuretics. The major diuretics
prescribed were frusemide (n=2260) and a combination of hydrochlorothiazide and a
potassium sparing diuretic (n= 853). See Table 4-16.

115 Intervention patients (58%) and 101 (46%) reference patients who completed the study
used a diuretic, according to the data provided by the pharmacists. Taking the criteria into
account mentioned in the method section, only 33 intervention and 24 reference patients
used a diuretic continuously, with an acceptable indication of daily use. Table 4-17 gives the
mean compliance rate for intervention and reference patients during the different study
periods.

100
180

(%) ×
×
×

=
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strengthnoofunits
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sedDaysdispen
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Table 4-16 Most frequently occurring diuretic prescriptions in OMA-research population

ATC Drug % of patients

using diuretics

C03CA01 Frusemide 41.3

C03EA01 HClthiazide+ potass. spar. agent 16.2

C03CA02 Bumetanide 9.9

C03AA03 Hydrochlorothiazide 9.9

C03DB02 Triamterene 6.3

Table 4-17  Mean compliance rates and differences in compliance per period compared with period 0 per patient for diuretics in

the OMA study

Intervention (n=33) Reference (n=24)

Mean rate
(n=33)

∆∆  with
Period 0

Mean rate
(n=24)

∆∆  with
Period 0

Period 0 102.6% 89.6%

Period 1 91.9% -10.7% 111.8% +22.2%

Period 2 123.0% +20.4% 110.8% +21.2%

Period 3 116.3% +13.7% 107.1% +17.5%

Period 4 128.2% +25.5% 99.2% +9.6%

Table 4-17 also reflects the difference in compliance rate for period 1,2,3 and 4 compared
with period 0. In the intervention group the differences for period 1,2 and 4 were significant.
In the reference group the differences for period 1,2 and 3 were significant (Paired Student t-
test).

The use of benzodiazepines

The available file contained 3076 prescriptions for benzodiazepines and related substances.
From the 19 different benzodiazepines and related substances prescribed, oxazepam (n=1461)
and temazepam (n=1309) were the most frequently dispensed. The latter is usually used as a
hypnotic agent, the first as a sedative agent, although no information is available as to the
indications for drug use. See table 4-18.

It is interesting to note that amitryptilline, which basically is an antidepressant agent but
has been promoted in the past as a hypnotic (dosage up to 25 mgm/day) is still prescribed in
this population. This drug was excluded from further analysis.
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Table 4-18 Most frequently occurring benzodiazepine prescriptions in pp OMA-research population

ATC Drug % of OMA patients using

benzodiazepine

N05CD07 Temazepam 28.3

N05BA04 Oxazepam 27.4

N05CD02 Nitrazepam 11.1

N05BA01 Diazepam 9.3

N05CD01 Flurazepam 8.2

For the ‘per protocol’ analysis of benzodiazepine use, data from 15 intervention and 21
reference pharmacies were available. The intervention pharmacies provided prescription
data for 100 users (51% of the final number of intervention patients) in the study period. In
the 6 months period before the intervention those patients received an average supply of
97.28 days of benzodiazepines (min. 0, max 310, sd 83.22).  The reference pharmacies provided
prescription data for 92 users (42% of the final number of reference patients). In the 6
months period before the date of the first questionnaire those patients received an average
supply of 98.42 days of benzodiazepines (min. 0, max 390, sd 83.59). Many patients received
more than one benzodiazepine during the period studied, either simultaneously or in
sequence. The number of dispensed days per 6 months period ranged from 0 to 420, with a
mean of 97-106 per patient per period.

Table 4-19   Mean number of days and mean difference of numbers of days dispensed compared with period 0 per patient for

benzodiazepines over 6 months periods in the OMA study

Intervention* Reference*

Mean no days ∆∆  with
Period 0

Mean no days ∆∆  with
Period 0

Period 0 97 (n=98) 98 (n=90)

Period 1 93 (n=82) +1 (n=80) 109 (n=88) +9 (n=87)

Period 2 96 (n=89) +5 (n=87) 101 (n=82)   -1  (n=80)

Period 3 103 (n=77) +6 (n=76) 109 (n=86) +9 (n=84)

Period 4 98 (n=92) +5 (n=91) 102 (n=91)  +5 (n=76)

* Between brackets the number of patients with valid data in periods, included into the analysis

The results of the analysis can be found in Table 4-19. The table also reflects the difference in
mean numbers of days dispensed for period 1,2,3 and 4 compared with period 0. A paired
Student t comparison between the period before the intervention (0) and the different
periods after the intervention (1,2,3,4) showed no significant differences.

There also were no significant differences between the number of intervention patients
(14) and reference patients (15) who fully stopped the use of benzodiazepines after the start
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of the intervention. Between the beginning and the end of the study 13 intervention patients
and 10 reference patients started to use a benzodiazepine. But for this analysis only data from
55 intervention patients and 68 reference patients were available. The remaining patients had
missing data in any of the period studied.

4.5.3 Discussion
The dispensed numbers of pdd’s of diuretics increased in both the intervention group and
the reference group. No conclusions can be drawn from these data. When interpreting such
data one must keep in mind that in The Netherlands diuretics usually are prescribed on a 3
monthly basis. Already before applying the selection criteria as mentioned in the method
section, the mean number of prescriptions per patient covered in the pre-intervention
period of 6 month is low (2.98 ± 1.53). Although the standard deviation diminishes by
applying the selection criteria, the number of patients available for analysis also decreases.
Additionally one can see from the original database that the indicated daily dose probably is
not correct, and that more is dispensed than justified by the indicated daily dose. Dosage
changes are clearly not reflected in the registered pdd in the pharmacy when drugs are
provided for 3 months periods at a time. The chosen method is not suitable for showing
minor changes in compliance under these circumstances. The increase of the dispensed
numbers of diuretics in both intervention and reference group is probably due to an increase
in heart failure in the population during the 30 months the drug-data were collected.

Additionally the ‘compliance rate’ shown by the drug data in the intervention population
proved to be already high at the beginning and the overall self-reported non-compliance of
both intervention and reference patients (28.9%) was low, compared to other studies.
Especially a similar study by Sturgess et al. showed a much higher self-reported degree of
non-compliance (73.7%). They used the same questionnaire, which was translated for the
Dutch OMA project.9 The reason for this difference is not clear, because the wording for the
questions was exactly the same. Either the Dutch really are much more compliant with
their medication then the people in Northern Ireland, or the Dutch are less truthful. Based
upon these self-reported data, it is not amazing that the compliance found in the drug
analysis mounts to 88-95% in the beginning of the study. When a patient mentions to forget
to take a drug, that does not necessarily mean that he/she forgets to take the drug
frequently and that it will show up in the dispensed numbers of ddd’s.

The provision of pharmaceutical care, with the emphasis on reduction of the use of
benzodiazepines and related substances, has not had an effect on the total number of daily
doses of benzodiazepines provided to the intervention patients per 6 months period.

4.5.4 Conclusion on the drug use of the OMA patients
In general, in the Dutch setting the use of medication-data from pharmacy computers for
calculating compliance rates, especially for chronic medication, seems not very reliable in 6-
month periods. Moreover, at least for research purposes but certainly also from the
pharmaceutical care viewpoint, it is necessary to be more precise in matters of daily use on
the drug-labels produced in the pharmacy. Additionally the number of missing periods in
the analysis was high, resulting in relatively small numbers available for comparative
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analysis. Such a situation could possibly be improved by downloading drug-data directly
from the computers of the participating pharmacies.

The attempts of the intervention pharmacists to help the patient to decrease or stop the
use of benzodiazepines have had no effect.

4.6 D R U G  R E L A T E D  P R O B L E M S

The assessment of drug related problems (DRP’s), is the core of pharmaceutical care.
However, it is also the aspect which is the most difficult to measure. The main reason is the
fact that here are pharmacotherapeutic problems, problems with side effects of drugs and
practice problems and these problems are interrelated. The number of DRP’s is not a final
outcome of care, but it is to be expected that it affects morbidity and mortality and as such is
a proxy for those final outcomes10.

The pharmacist in co-operation with the prescriber usually solves pharmacotherapeutic
drug-related problems, after consultation with the patient. This is especially the case in The
Netherlands, where major DRP’s are usually already solved when filling a prescription
together with the prescriber, due to the standard medication surveillance being performed
in every Dutch pharmacy. Practical issues, e.g. problems with taking medicines, usually are
only considered to be a problem when the patient shows a lack of compliance due to this
type of problem and when the lack of compliance affects the treatment outcomes.

4.6.1 Method
In the European study regarding the effects of pharmaceutical care in the elderly, the
assessment of drug use problems was also included. The specific questions in this field were
only added to the Dutch questionnaire at the final evaluation because they were not
available earlier. Cohen’s kappa was used to measure the agreement between the occurrence
of mentioning the different categories of specific problems with medicines.

During each evaluation session the pharmacist inquired after drug related problems with
the patient. The number of problems was recorded and an assessment of the character of the
problems was registered in the form of a PAS® coding11. The PAS codes were not analysed in
depth because the PAS ®-coding system proved to be difficult to use and interpret12.

4.6.2 Results of the drug related problems

Practice problems

During the final evaluation the patients indicated practice problems as listed in table 4-20.
The response to this section of the questionnaire (8 questions) was on average 77.2% (n =
425). Only 35.5% of the intervention and 40.8% of the reference patients reported not to have
any problems with using medicines. The mean number of reported problems was 1.3 in the
intervention group (sd 1.4, range 0-7) and 1.18 in the reference group (sd 1.3, range 0-6).
There was a certain amount of agreement for most of the answers on a patient level. Many
patients who had trouble reading information leaflets, also had trouble reading labels
(κ=0.59, p<0.0005). Patients who had trouble opening containers, also had trouble using
strips (κ=0.31, p<0.0005). Patients having problems with the taste of medicines had more
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problems with the swallowing medicines (κ=0.27, p<0.0005) and also reported more
frequent to have troubles with side effects (κ= 0.21, p<0.0005).

Table 4-20  DRPs reported by intervention and reference patients OMA study

Problem %

Swallowing medicines 11,0

Opening containers 12,6

Using strips 16,1

The taste of medicines 14,3

Remembering to take medicines 20,5

Reading labels 15,2

Reading information leaflets 22,0

Side effects of drugs 31,2

According to the results of this section of the questionnaire, men have significantly fewer
problems opening containers then women (Mann Whitney test, p=0.01) and significantly
fewer problems with side effects (Mann Whitney test, p=0.045).

Patients with a higher level of education have significantly more problems with opening
containers (Kruskal Wallis test, p=0.003) and less problems with reading labels (Kruskal
Wallis test, p=0.007). Neither the patients age nor pharmacy seems to have a significant
influence on the extend or profile of the problems reported.
There were no significant differences in the number of reported problems between the
intervention and the reference group.

Problems discussed with the pharmacist

During the study the pharmacists recorded the number of problems patients had with their
medication, at intake and during the evaluation-assessments. These data are therefore only
available of the intervention patients.

Analysis of these pharmacist data showed a decrease in the number of patients who
mentioned having problems with their medication during the consultations after the first
half year. The maximum number of problems mentioned per patient per evaluation form
and the mean number of problems mentioned also decreased (see table 4-21).
Of the 130 patients registered as having drug related problems at intake, 100 problems were
coded with the PAS® system.

The main problem codes obtained from the pharmacists were P11 and P12, which stand for
problems with the effects and side effects of certain medicines. According to the pharmacists
these problems, as the patients expressed them, were mainly problems due to the
occurrence of side effects. Giving information and/or referral to the GP and/or giving
instructions for use solved the problems.
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Table 4-21   Problems mentioned during OMA intake and assessments

Intake

(n=324)

6 months

(n=259)

12 months

(n=217)

24 months

(n=202)

% of patients mentioning problems 37.7 38.6 18.4 11.9

Max. no of problems per patient 12 10 4 2

Mean no of problems
if problems mentioned

1.84 1.46 1.26 1.04

There is a low but significant correlation (rp= 0.31, p<0.0001) between the number of drugs
used by the patient and the number of drug related problems registered by the pharmacist.
An increased number of drugs clearly gave rise to an increased number of drug related
problems.

4.6.3 Discussion and conclusion of the drug related problems
Since the questions on problems with medicines experienced by the patients were only
added to the last questionnaire, no final conclusion can be drawn on the effect of
pharmaceutical care. However, it appears that according to the patients the provision of
pharmaceutical care has had no influence on the prevention of this type of drug-related
problems. Of all patients, 37% have more problems, in more fields simultaneously. The
major problems are difficulties with side effects of drugs, compliance and reading
information leaflets. There are clear relations between the difficulties in reading (labels and
leaflets), between getting medicines out of their different kind of packages, and amazingly
between the taste of medicines and side effects. There is no indication in the pharmacists’
evaluation notes, that they have addressed this type of patient-experienced DRP’s, apart
from the side effects.

Analysis of the evaluation data from the pharmacists also shows that side effects are the
most common drug-related problem in the group of elderly over 65, using 4 or more
different medicines. The occurrence of drug-related problems correlates with the number of
drugs taken by the patient. The pharmacists tried to solve the problems mainly by giving
information and/or by referral to the GP.

According to the pharmacist’ data they were successful in using this strategy. The
maximum number of problems as well as the average number of drug related problems
decreased in the intervention group during the study. It is clear, according to those data,
that it takes some time (> 6 months) before the problems are solved. However, the
pharmacists’ documentation did clearly not reflect the problems experienced by the patients
and expressed in responses to the direct questionnaire.

4.7 U S E  O F  O T H E R  H E A L T H  C A R E  R E S O U R C E S

During the OMA-study the drug regimen of the elderly was reviewed and they received
information about their drug use and their diseases. It was expected that this form of
pharmaceutical care would decrease the frequency of the use of other health care resources
such as general practitioners, specialist or hospitals. Therefore the pharmacists asked the



Pharmaceutical Care, Theory, Research, and Practice 96

intervention patients about these issues during their evaluation sessions and documented
their responses in the evaluation questionnaires.

4.7.1 Method
The pharmacists at intake obtained data (about the previous year), at 6 and 12 month (about
the previous 6 months) and after 24 months (about the previous year). The frequency of GP
and specialist visits and hospitals admissions were recalculated on an annual basis, and the
means per year were compared using the paired samples Student t test. The analysis was
performed for all patients completing the protocol, but due to some missing data for the
first year (one pharmacy did not perform the 12 months assessment) the compared means
are somewhat different from the overall means.

4.7.2 Results health care resources
Table 4-22 contains the means of the frequencies of the different contacts with health care
providers according to the ITT analysis.

Table 4-22 Contacts with health care professionals of OMA population

1 year before

intake

First year of

intervention

Second year of

intervention

GP-visits or home visits 5.82 5.73 4.58

Specialist visits 4.76 5.02 4.09

Hospital admissions 0.73 0.95 0.62

When comparing the different years using PP analysis, the following changes where
significant. The mean number of GP visits decreased by 1.29 visits per year from 5.87 to 4.58
between the year before the intervention till the second year of the intervention. The mean
number of specialist visits decreased by 0.72 visits per year from 4.81 to 4.09 between the year
before the intervention till the second year of the intervention.

Hospital admissions increased by 0,24 admissions per year from 0.71 to 0.95 between the
year before the intervention and the first year of the intervention. However, this frequency
decreased again after the first year.

4.7.3 Discussion and conclusion on the use of health resources
The mean number of GP-visits per annum is similar to the mean numbers found for people
over 65 by van der Werf et al.  (5.6 visits) in a large Dutch population.13

It is surprising that in this study the frequency of GP-visits shows only a slight difference
with the frequency of specialist visits. In the Dutch healthcare system the GP is the key
person, and serves as a kind of filter. One would have expected a lower frequency for
specialist visits.

In spite of the fact that it could be expected that the frequency of the use of health care
resources would go up because of the increasing age of the intervention patients, there has
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been a clear overall downward change in this population, being statistically significant for
GP and specialist visits. The data on GP and specialist visits during the first year of the
intervention can be affected by the referral by the pharmacist. There is no clear explanation
for the sudden rise of hospitalisations in the first year of the study but it may be a result of
the increase of the GP and specialist visits.

The lack of sufficient data from the second evaluation (168 cases evaluated instead of 196)
probably has influenced the general outcome. For a clearer evaluation more patients are
required because the changes to be expected are small. Because reference patients had no
direct contact with their pharmacists, no data could be obtained in a similar manner from
that part of the population and comparison with the reference group therefore was not
possible.

4.8 O V E R A L L  C O N C L U S I O N  T O  T H I S  C H A P T E R  A B O U T  T H E  OMA S T U D Y

The provision of pharmaceutical care, as described in Chapter 3, led to a high satisfaction
amongst patients. However, no major influence was seen on knowledge or quality of life
(according to the SF-36). There was no clear picture with regards to the influence on
compliance, due to low numbers and the narrow pre-study period of drug data and no
influence could be established on the dispensed numbers of benzodiazepines. Some other
outcomes have changed in the expected sense, but not to a statistically significant degree.

The picture with regard to drug-related problems is mixed. Although the pharmacist
recorded a decreasing number of problems while providing care (mainly problems dealing
with side effects), according to the patients at the end of the project there was no difference
between the intervention and reference groups with regards to the problems with medicines
they experienced.

The overall picture shows some similarities to the result of a recent diabetes project in
Great Britain, during which the care and communication were deliberately improved for a
group of patients14. Although the satisfaction with the provided care in the intervention
group was paramount in that study, no significant positive influence could be seen on the
knowledge or the coping capabilities of the patients.

In general the provision of pharmaceutical care has led to some statistically significant
expected positive changes and some tendencies towards positive changes, but there was a
lack of a clear change in the final outcome of care, being quality of life.

On further consideration the latter is not surprising. First of all the final size of the
research population did not add up to the desired size for measuring changes with the SF-36.
Secondly a generic instrument, by definition, is not very sensitive. And thirdly, if changes
occur (and the patients themselves confirmed positive change), then changes as a result of
the provision of pharmaceutical care will probably be small and diffuse. It is to be expected
that it is easier to measure changes in HRQL after one single, clear-cut intervention than
during a 2-year continuous intervention, because patients adapt their expectations over time
to their general health status.
The OMA study has not given all the expected results. This was certainly partially due to the
bad process control and incomplete documentation, which will be discussed in the final
conclusions of this dissertation (see Chapter 10).
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