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ABSTRACT

The i ization needs in and Labrador are currently met

through a mixed delivery system. Immunization is performed through the Regional
Health and Community Services offices, approximately 60% and private practice
physicians, approximately 40%. This study assessed immunization practices in private

physicians’ offices with a focus on storage, handling and documentation compared with

National Advisory Committee on ization (NACI) Guidelines. One of the key
aspects of storage and handling is the maintenance of the cold chain. The cold chain is
the process of maintaining vaccine at the optimum temperature from the time it is
manufactured until it is administered. Since the inception of the cold chain concept,
methods to assess and promote proper vaccine storage and handling have been
developed.

‘This study has a quasi- i pre and post intervention design. The study

group consisted of solo and group private practice physicians who provide childhood
immunizations in urban and rural practices on the Avalon Peninsula in the Province of
Newfoundland and Labrador. Starting in March 1998, the researcher contacted 37

offices ing 89 icians to participate in the study.

The study consisted of an office visit during which information was collected



concerning the practice for handling vaccine. This information was collected through a
questionnaire, observation of the storage area and documentation of the refrigerator
temperature. The intervention included the provision and discussion of National and
Provincial guidelines for storage and handling of vaccine. A second visit six to eight
months later assessed change in practice post intervention.

Of the 37 available offices, 27 (73%) participated in the study representing 89
physicians; all offices visited met at least 18 of the 24 guidelines. Vaccine was stored in
the body of a refrigerator in 95% of the participating offices, 37% of the offices had a
thermometer in the refrigerator, and less than 20% used thermal transport bags.

D ing the refri on a regular basis was only done in one office.

Post intervention visits indicated little change in practice. This study has collected
baseline data about physicians’ practices and has given some data as to what is effective

in encouraging physicians to maintain the cold chain.
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CHAPTER 1

INTRODUCTION

In Newfoundland and Labrador childhood immunization programs are delivered
by physicians and public health nurses. The effectiveness of these programs is related to
the quality of the practice of those who implement them. The focus of this study is the
storage and handling of vaccines by physicians on the Avalon Peninsula of
Newfoundland and Labrador. The storage and handling of vaccines were assessed
against national guidelines, and this study will provide data on these practices and their

with national guidelines. The introduction will set a by p

an overview on the importance and the history of immunization and why storage and

handling of vaccines is an issue.

1.1  The Importance of Vaccination Programs

The introduction of vaccines has had a dramatic impact on the health of the
world’s population. Vaccines protect the individual from disease and, through universal
immunization programs, prevent the spread of disease (Hilleman, 1989; Levine et al.,

1998). Since the 1800s morbidity and mortality resulting from infectious diseases have

as a result of i ization (Plotkin & Plotkin, 1994). The decrease in disease

of vaccine pi diseases over the past

is evident when reviewing the



over the past 50 years. Several of the diseases which were common in early childhood,
including measles, mumps, rubella, diphtheria, tetanus and polio, are today seldom seen
in North America (MacDonald, 1998). For exaniple, the epidemiology of measles has

dramatically changed since the introduction of measles vaccine in the early 1960s. This

decrease in morbidity is shown in Figure 1.1.

Figure 1.1 Reported cases of Measles, Canada, 1924 to 1996
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Note. From Canadian Paediatric Society. (1998). Canadian National Report on

Immunization, 1997. Paediatrics and Child Health, 3 Supp B, 19B. Cases not reported
between 1959 and 1968.




The decrease in morbidity is followed by a decrease in complications and
mortality. This not only results in less human suffering but also in cost-savings (Casto &
Brunell, 1991). This key method of primary prevention is one of the most cost-effective
public health measures, as the cost of the disease and its complications is far greater than

the cost of universal immunization programs (Tengs et al.,1995).

1.2 An Historical Review of Vaccine Development

Edward Jenner developed the first vaccine in 1796. A rudimentary vaccine for
smallpox introduced a revolutionary concept of disease prevention. This process, known
as variolation, actually introduced dried pus from a human lesion caused by cowpox, a
virus closely related to the smallpox virus, into the patient (Plotkin & Plotkin, 1994).
The medical community and the general public witnessed modified or less severe illness
in those who had been immunized (Levine et al., 1998). From the late 1870s through to
the early 1900s several others, including Robert Koch and Louis Pasteur, advanced
vaccine development (Plotkin & Plotkin, 1994). In 1885, Pasteur generated a live
attenuated vaccine for rabies, and this was the first laboratory developed vaccine. Killed
vaccines for typhoid, cholera and plague were developed in 1896 and 1897. Vaccines
for diphtheria, tetanus, pertussis and influenza were developed through the early 1900s.

In 1945, the Government of Newfoundland initiated its first childhood
immunization program, which protected against diphtheria and tetanus. One year later

the program was expanded to include the pertussis vaccine. During 1955, polio



vaccine was added to the schedule. These vaccines were provided with separate
injections with the exception of polio, which was a liquid, oral vaccine. A combined
vaccine was introduced in 1960 to protect against diphtheria and tetanus and pertussis.
The introduction of measles vaccine in 1965 was followed in 1971 with rubella vaccine.
By 1972, these vaccines were delivered as a combined vaccine, MR. In 1974 mumps
was added to the MR to create MMR (measles, mumps and rubella) vaccine which is still
in use in 2000. See Appendix A for a detailed history of the introduction of
immunization in Newfoundland and Labrador (R. Lewis, personal communication,
1998).

The trend to combine vaccines has continued as this method has lower delivery
costs and reduces trauma to the individual. The combined vaccines in use in
Newfoundland and Labrador at the time of this study include Pentacel™ and
MMR II™. Pentacel ™, which is given at ages two, four, six and 18 months, protects
against diphtheria, pertussis, tetanus, polio and haemophilus influenzae b. MMR II ™. is
delivered at 12 and 18 months and protects against measles, mumps and rubella

(Department of Health and Community Services, 1997).

13 Why Proper Storage and Handling is Important

Two aspects of surveillance are vital in evaluating the effectiveness of an

immunization program: a) who is being immunized, and b) who is getting the disease? If



a person who has been immunized is getting the disease, why is this person susceptible
after he/she has received the vaccine? Several studies have established that vaccine
failure is an issue (Hutchins et al., 1990; Mast et al., 1990), but few studies have
assessed the causes of the failure (Lerman & Gold, 1971; Krugman et al., 1974).
Ground breaking studies, which are described in the literature review, have established
that one of the more significant risk factors contributing to vaccine failure is a break in
the cold chain (Cheyne, 1989; Cheriyan, 1993).

The cold chain is the process of maintaining vaccines at temperatures between
2°-8° C from the manufacturer to the point of injection, through proper storage and
handling. The recommended temperature is the range that is suitable to perfect viability
of a specific vaccine. The cold chain is described by the World Health Organization
(WHO) as the “backbone” of immunization programs and is as much a concem in the
developed countries as it is in the developing countries (WHO, 1997).

The importance of proper storage and handling was stressed in Canada (Health
Canada, 1995) when guidelines for storage and handling of vaccine were released. The
rationale for these guidelines was derived from studies that highlighted major deficiencies
in cold chain maintenance in Canada (Health Canada, 1995). The guidelines were

asaresult ofa ive effort of experts in the field and then brought to

the National ization C ici| in December 1994 for comments and

were released in June 1995 (see Appendix B).

An iation for the i ofi ization and the realization that the




storage and handling of vaccines should be an integral part of this process has led some
researchers to study the cold chain process. Since the late 1980s several studies (Bishai
et al., 1992; Casto & Brunell, 1991; Cheyne, 1989; Daniels & Naus, 1994) have assessed
various parts of the cold chain, especially how and why it may fail. To date, there have

not been any assessments of this kind done in Newfoundland and Labrador.

1.4 Purpose of the Study

The first purpose of this study is to assess the storage and handling practices of
vaccines in physicians’ offices on the Avalon Peninsula of Newfoundland and the second

purpose is to see the effect of an intervention intended to improve this practice. It is

intended to promote impi in compliance with the

15  Hypothesis

L. Storage and handling practices of vaccines in physicians’ offices do not
meet the recommended guidelines provided by the National Advisory Committee on

ifically those guidelines that are iate in a physician practice

setting.
2. A planned intervention, provided through a personal visit, would improve

the vaccine storage and handling practices.



1.6 Research Objectives
The specific objectives of this study are:
e To contact and request an interview with all offices where physicians provide
childhood immunizations on the Avalon Peninsula.
* To visit participating offices and complete a questionnaire and assessment of the
vaccine storage space.

To conduct an intervention with the person responsible for vaccine use in

participating offices and provide information on recommended storage and handling

of vaccines.

To revisit the participating offices and evaluate the effects of the intervention.

e To compare the initial practices with the practice four to eight months post-
intervention.

« To compare the assessed practice with the national guidelines established by the

Laboratory Centre for Disease Control in 1995.



CHAPTER 2

LITERATURE REVIEW

The literature review consists of a summary of the available information on the
importance of immunization and the available studies on the assessment of the cold
chain. Several studies regarding broad-based immunization programming have been
cited in the introduction and will be reviewed briefly here. The topics involved in an
assessment of the cold chain are subdivided beginning with an initial section on vaccine
development. The second section provides an overview of the benefits of immunization
and the third the importance of the cold chain, including the link between the occurrence
of disease in immunized persons and improper storage and handling of vaccines.
Improving vaccine stability is the basis of section four, which is discussed as an option to
support, not to replace, the cold chain. The Canadian guidelines for storage and
handling and their development are discussed in section five and the literature review

closes with a section on physician compliance with the guidelines and peer review.

2.1 Vaccine Development

Vaccines provide protection from disease, and when administered to a person



who is non-immune, the person’s body responds to the vaccine by deve-loping antibodies
to that particular disease (Levine et al., 1998). The effectiveness of immunization
depends upon the efficacy of the vaccine, how it has been stored, how it has been
administered, and the level of protection it can provide. Infection occurrring after
immunization is due to either primary or secondary vaccine failure. Prirnary vaccine
failure is due to the lack of seroconversion following vaccination (Mast et al., 1990).
Serological evidence may wane but protective response remains. Secoradary vaccine
failure can be described an initial protective response, which wanes over time. Either
type of vaccine failure may be the result of vaccine that is effective but oes not give
lifelong immunity. This may occur with an improperly stored vaccine, osr it may occur as
a natural individual response (Krugman et al., 1974; Lerman & Gold, 1971).

To ascertain that vaccines are efficacious and safe prior to licens:ing, they
undergo testing through clinical trials. A clinical trial is the process of tessting the efficacy
and safety of a drug, in this case vaccine, and providing data on how the= optimum effect
can be reached (Levine et al., 1998). Human clinical trials are specific in. testing for
safety, efficacy on the target group and efficacy in the population at larg:e. For each
wvaccine, the product monograph provides specific administration instruc=tions for a
preferred site, dose by weight or age, route, timing for a series and optirmum storage
temperature. When all the conditions are met, a specific percentage of thhose immunized
should have protection from the disease. For example when all conditioras are ideal the

expected response rate for measles vaccine is 95-97 % (Levine et al., 1998).



2.2 Benefits and Successes of Inmunization

have ly been cited as one of the best examples of

cost effective prevention programs. In Five-Hundred Life-Saving Interventions and
Their Cost-Effectiveness (Tengs et al., 1995), childhood immunizations rate as six of 56
items which have a less than or equal to zero cost for a life saved. The cost of universal
immunization programs is minimal or less than the cost of treating the disease and the
complications. There is no doubt that vaccines prevent disease, morbidity and mortality
(Last, 1995; Plotkin & Plotkin, 1994).

There are about 50 vaccines in use today with the more common vaccines used
for universal childhood and adult immunization programs. The list of vaccine
preventable diseases is ever increasing. As new vaccines are developed they provide the
benefit of protection from disease morbidity and mortality that is highly cost effective
(Levine et al., 1998).

The World Health O ization has included the p ion of

diseases and immunization in its World Health Report since its inception in 1954 (WHO,

1998). In 1997 the Pan American Health Organization (PAHO) the 20%

y ofits d Program on ization (EPT) in the Americas. This

program was developed to promote universal immunization programs, to promote
proper storage of vaccines used for childhood immunization, and to monitor
immunization rates. In 1994 vaccines for six diseases (diphtheria, tetanus, pertussis,

polio, tuberculosis and measles) had been provided for 80% of children under one year



of age throughout the world (WHO, 1997). One of the latest accomplishments of EPI is
the eradication of poliomyelitis from the Americas, which was achieved in 1991, and
certified in 1994 (WHO, 1997). Vaccination coverage rates for polio had increased from

20% in 1977 to 80% in 1997. This increase was achieved through ongoing universal

ization programs and mass immunizati igns which are known as National
Immunization Days (NIDs). A NID is designated as a day to provide vaccine to a
specific target group; for example, in December 1995 over a period of weeks, 82 million

children were immunized in India (WHO, 1997).

23 Cold Chain — A Vital Part of Inmunization

Each year the WHO releases a report on the state of the world’s health and

includes the rate of i ization coverage, i izati such as the polio

national immunization days, and storage issues. In 1997, the WHO published “ The
State of the World's Vaccines and Immunization”. This document gave details on
challenges in providing vaccines, the specifics of the EPI, how vaccines are used world
wide, and the development of vaccines. The final chapter, “The Nuts and Bolts of
Immunization”, provides complete details of delivery systems, how failures can occur,
and the importance of the cold chain in providing properly stored vaccines. Some of the
challenges to maintaining the cold chain include shipping to remote areas, a lack of
electricity and refrigeration units.

‘With the development of the EPI program, the stability of vaccines becomes an



issue. Although the stability of vaccines varies d ing upon the antigen

the vaccine, the detrimental effect of freezing on diphtheria, pertussis and tetanus
vaccines and of heat on polio vaccine dictates the parameters for the cold chain. The
system of maintaining the temperature of vaccines at 2°-8°C, or the cold chain, has a
vital role in providing vaccines that prevent disease (Bishai et al., 1992; Briggs & Tlett,
1993; Casto & Brunell, 1991; Cheriyan, 1993; Cheyne, 1989; Levine et al., 1998; WHO,
1997).

One of the first studies to question whether the storage of vaccines had any

possible link to disease in i i ized children was undertaken in the early

1970s after an outbreak of measles in north-eastern Ohio (Lerman & Gold, 1971).
Fourteen children who had been immunized by one particular physician with live
attenuated measles virus vaccine had an attack rate of 17.9% compared with an attack
rate of 1.2% in 46 children who had been immunized by local public health authorities.
On further investigation, it was found that the measles vaccine had been stored in the
physician’s office, on the inside of the door of the refrigerator where temperature
variations could occur with the opening and closing of the door. Measurements of the
temperatures of this physician’s refrigerator showed minimums between 0°-2° C and
maximums between 6°-18° C. This was determined to be outside the acceptable range.
These findings suggest that vaccines, when not maintained at proper temperature
throughout the cold chain, might lose potency. While the authors recognized the

limitation that disease could not be directly linked to the loss of potency (resulting from



incorrect storage), this raised awareness of such questions.

Others have tested vaccines from a controlled storage setting and then compared
these with vaccines which have had unknown storage conditions. In one study four live-
virus combination vaccines-measles, mumps, rubella, combined measles-rubella, and oral
polio-were used to test the relevance of improper handling on the potency of the
vaccines (Krugman et al., 1974). Vaccines in use in clinical practice were compared with
a control vaccine, which had been stored at the Bureau of Biologics at 2°-8° C in an
electronically monitored setting. After one year, the same lot of vaccine was recalled
from nine states where it had been stored in unknown conditions. The return of the
vaccine to the U.S. Bureau of Biologics occurred under proper 2°-8° C, temperatures.
Findings indicated that 20 of the 107 samples (19%) showed significant loss of potency;
this was extrapolated to reflect in the order of two standard deviations above or below
the recommended strength. Eighteen of the 20 samples had little detectable virus, while
the remaining two had no virus, and therefore could have no effect in promoting
seroconversion. This work provided evidence that the potency of vaccines was affected
by improper storage and that storage in local physicians’offices was less than optimal.
Krugman’s study did not have any data on the storage of vaccine in the community
during that year; therefore the vaccine may or may not have been stored properly. The
study does provide information on vaccine that had been stored in “typical” conditions.

‘While other studies discuss the outcome of measles outbreaks in previously

immunized populations, they do not look at why these populations remained susceptible



post-immunization. Reimmunization with a second dose of measles vaccine was
recommended. These studies focused on the modes of transmission and risk factors for

disease (Chen et al.,; 1989; Hutchins et al., 1990).

24 Improving Vaccine Stability

In the late 1970s and throughout the 1980s vaccine stabilizers were developed
that increased the vaccine’s effectiveness by reducing the risk of primary vaccine failure
due to improper storage and handling (Mast et al., 1983). The introduction of stabilizers
to the vaccines provided products with a longer “shelf life”. This may have created a
false reassurance that would be one of the reasons that concern for cold chain
maintenance was delayed in Canada until the 1980s. Obstacles and issues regarding heat
stabilization are the focus of work in the late 1980s (Hilleman, 1989). Hilleman’s
research discusses obstacles to heat stabilization which include inherently unstable
polymers and the fact that the chemical structures are difficult to maintain except under
ideal conditions. This supports opting for the development of a cold chain, instead of
depending upon the development of vaccine products with a broader range of stability.
Hilleman describes how changing the structure could affect the effectiveness of a

vaccine: “To be effective, these organic polymers must retain their primary and

secondary as well as their i ionships if their activities are to be
retained” (p. 613). One limitation of Hilleman’s study was that it assessed only one type

of vaccine (measles, mumps and rubella), another was that the pharmaceutical company



which produces that particular vaccine released it.

s Assessing the Cold Chain Practices

The potency of vaccines is affected by exposure to too much heat, light or cold
(Lerman & Gold, 1971; Krugman et al., 1974; Levine et al., 1998). The cold chain, when
maintained, protects vaccines from these external factors and is described by the WHO
as the “backbone” of the EPI program and is as much a concern in the developed
countries as it is in the developing countries (WHO, 1997, p. 155).

By the mid-1980s the term cold chain had been used to define the proper

maintenance of vaccines during the distribution process (Cheyne, 1989; Cheriyan, 1993).

This standard of maintaini; between 2 °~8° C was yet to
be assessed in practice. In 1989, Hunter’s United Kingdom-based study assessed the
practice of nurses and physicians in storing and handling of vaccines. A questionnaire
was distributed to all of the available 36 practices in south Hampshire and Dorset, and

included the following questions: Do you keep a in your %

What type of refrigerator do you use?; What do you do with vaccines when you are
defrosting the refrigerator?; How long do you keep vials containing multiple doses of
vaccine? Do you give your patients vaccines to store at home? Nurses staffed many of
these practices and 33 of the 36 (92%) responses indicated that they did not know the
correct storage temperature and did not keep thermometers in their refrigerators. In
summary, “nurses cannot be sure whether the vaccines they use are potent and whether

they will provide adequate protection against life threatening diseases” (Hunter, 1989, p.



661). The author made recommendations for guidelines but no further follow up was
suggested, nor was a visit made to the offices to compare the actual practice with the
reported practice.

Other researchers in the United Kingdom assessed the quality of storage of
vaccines in the community (Thakker & Woods, 1992). In the Manchester Health
Authority region 45 offices were randomly selected and approached to participate in a
survey which questioned where tihe vaccines were stored, who cared for the vaccines and
the availability of thermometers. Of the 40 (89% response rate) respondents, less than
half (16) were aware of the approspriate storage conditions, eight had
maximum/minimum thermometers, but only one of these was monitored daily. This study
cited the lack of knowledge of vaccine care as a contributing factor to breaks in the cold
chain and expressed the need for guidelines and the training of staff. Again one
limitation of this study was a lack of follow up with the offices to promote proper
practice and to compare survey ressponses with actual practice.

Briggs & Illett (1993) in the Central Birmingham Health District studied
transport temperatures. All of the available 53 general practices and six health clinics

were to partici| and 136 i ires were distril and returned

(100% response rate). Vaccines were tagged with a Monitor Mark Time-Temperature
Integrator Tag (M3-M) and a questionnaire was enclosed. This tag monitored the
temperature during transport of thie vaccines and at the destination provided a record of

the length of time the product was exposed to the recommended temperatures. The



questionnaire provided information on the mode of transport, journey time and distance
and whether refrigeration was available during the transport as well as immediately upon
delivery. Of the responses received, 104 of the 136 (76%) indicated that transport
conditions were suboptimal. Most (82%) shipments by car were not refrigerated and
(68%) did not refrigerate the vaccines on arrival. Several of the areas assessed indicated
points where the cold chain had not been maintained during the transportation phase.
These areas included cars without a coldbox, journeys in 21°C temperature and a lack of
refrigeration upon arrival. This study did provide exact data on the temperature of
vaccines during a two-week period.

By the early 1990s more work was done in the United States to promote the
importance of the cold chain. It had been recognized and recommended that: “One
important factor that can affect vaccine efficacy, however, is rarely discussed-how
vaccines are handled during shipment and storage” (Casto & Brunell, 1991, p. 108).
This paper provides an overview of the importance of the cold chain and the long-term
ramifications should vaccine be improperly stored:

Inactivation of a vaccine may become apparent only after patients
who are administered the product acquire the disease it was designed
to prevent. Even when this happens, it is likely that the identified
cases will be considered primary or secondary vaccines failures, and
the role that improper vaccine handling may have played in the failure
will escape scrutiny (p. 108).

The authors support adherence to the cold chain as one way of ensuring that
vaccines with the expected potency will reach the target population.

A report on paediatricians’ offices in Los Angeles was completed in 1992.



Forty-six primary care paediatricians were randomly selected as well as three university-
affiliated hospital-based clinics and one community clinic for a sample size of 50. A
telephone call was made to each office to request an office visit to assess the storage of
vaccines. The participation rate for this study is not provided. A summary of results
indicated that vaccines were routinely stored outside the refrigerator and stored in

uninsulated containers during the practice day; “vaccine storage errors occur in

ic offices at an high frequency” (Bishai et al., 1992, p. 193). Only

16% of vaccine storage i could cite ¢ and 18% were

unaware that heat could harm vaccines. Temperatures were checked weekly in only
20% of the practices and vaccines were routinely stored outside refrigerators in 16%.

The report that iatricians should iliari: ‘with

for optimal vaccine storage in order to minimize the potential for vaccine failure in
primary care practice” (Bishai et al., 1992, p.193). The authors acknowledged that the
limited number of available offices made it difficult to generalize the results but that “the
high prevalence of avoidable vaccine storage errors were striking” (p. 194).

In another leading paper, Cheyne (1989) described a hypothetical journey of
vaccines for the typical 12 to 18 month voyage of vaccines from production to delivery.
The premise was that the vaccines are at the greatest risk as it leaves the main offices and
travels out to the community, where several opportunities arise for interruption of the
cold chain. Cheyne identified some experiences of loss of vaccine potency that

potentially occur during the transport period including a delay of a day or two on an



international flight, delays at customs and so on. In tropical countries, the lack of ice
making capability is an issue. Cheyne suggested that by identifying the weak spots in the
cold chain, countries or private sector manufacturers can develop strategies to avoid
these occurrences.

As recently as 1999 assessments of the cold chain practices have been completed

in the United Kingdom (Finn & Crook, 1999). In this study a total of 107

were sent /) to general practices in the United Kingdom
known to employ one or more nurses, and resulted in 75 responses (73%). This
questionnaire assessed vaccine handling and storage in general practices. In all but one
the response came from the nurses; the exception came from a receptionist. Sixty-three
of the 75 stated that the nurses were responsible for vaccine management. Over half of

the practices used domestic refrigerators instead of the recommended vaccine

refrigerator. Only 27 of the 75 offices used yet 55 reported
the temperature prior to an immunization session. Finn and Crook concluded that “in
this particular health district, maintenance of the cold chain is not always accorded the

degree of care necessary for safe practice” (p.47). The areas of particular concern

included receipt and storage of vaccines, itoring control,

of vaccines during immunization sessions and disposal of partly used vaccines. The
survey response was not verified by an office visit and this led to a caution regarding
storage of vaccines from the authors.

One of the earliest Canadian studies (Steinmetz et al., 1981) questioned the



storage of live measles vaccine. Measles vaccine had been introduced in Canada in 1963,
and a 90% reduction in the incidence of cases was subsequently reported. Outbreaks in
1979 and 1980 led to concern about the effectiveness of the vaccine when a survey
showed that 60% of the 260 cases had been previously immunized with measles vaccine.
Had illness occurred as a result of improper vaccine storage? In 1981, twenty
immunization centres were visited without notice, including 13 paediatricians associated
‘with the Montreal Children’s Hospital, six immunization clinics and one hospital clinic.
These offices were randomly chosen from a list of paediatrician’s offices. The vaccine
and the refrigerator temperatures were measured with specific attention to the placement
of vaccine in the refrigerator. In 17 of the 20 (85%) practices studied, the vaccine had
been stored at temperature levels above the recommended safety limit (Steinmetz et al.,
1983). Other problems included vaccines stored in the freezer with no power back up,
and vaccines left unrefrigerated for several hours at a time. The vaccines tested were the
newer heat stabilized vaccines and no significant loss of potency was noted when the
components were tested. This study questioned whether the lack of proper storage and
handling in the past may have affected the less stable vaccines produced and used prior
to 1979. If this were the case, improper storage and handling may have played a
significant role in the 1979 and 1980 outbreak of measles.

Following these concerns, Daniels and Naus (1994) performed an evaluation of
the cold chain in Ontario. Their study took the form of surveys and visits to audit

storage practice in physicians® practices. The survey revealed that 31% of physicians’
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refrigerators had temperatures outside of 2° -8° C range. Daniels and Naus also found
that 20% of the vaccine refrigerators were over 10 years old and unreliable. Less than
15% of the refigerators used a thermometer and fewer than 22% of couriers transported

vaccine in insulated containers (Daniels & Naus, 1994). These cold chain concerns led

to a formal cold chain ion. This study used ‘monitors, which indicate
exposure to temperatures above 12°C. These Monitor Marks® were attached to 80
DPT (diphtheria, pertussis, tetanus) and polio vaccine packages distributed from the
Ontario Public Health Vaccine Depot. The recipients were requested to telephone a toll
free number on the following occasions: when the vaccine was received, if the vaccine
changed clinics, when all the doses were used, and if any colour change in the cold chain
monitors was noted.

A total of 76 (88%) cold chain breaks occurred during the distribution

process with 98% of the breaks taking place during storage at health

departments, physician’s offices or clinics. Only 2% took place during

transport. This was higher than the previously reported study in

Durham where 57% of packages were heat exposed (Daniels & Naus,
1994, p. 99).

Daniels and Naus that ion of physicians was needed to improve

vaccine storage and handling. As a result of this study, an education program for
physicians was initiated. The program included an extensive information package on
proper storage and handling, how and where to order a maximum-minimum

and i a line for i In 1998, preliminary results

of a follow-up study showed a vast improvement in vaccine storage post-education and
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provision of thermometers (T. Deasey, personal communication, 1998).

British Columbia is the only other province that has assessed storage of vaccines
in public health and physicians’ practices. Pielak et al. (1995) described a survey of 94
physicians and 22 public health offices. While exact numbers were not presented, the

summary concluded that few vaccines are properly transported and stored. This led to

an program for health pi i who i ize. No studies
have followed the information campaign to date, but personal communication with staff’
in this division indicate a positive response from vaccine providers (K. Pielak, personal
communication, 1997).

Other concerns about deterioration of vaccines from improper storage and
handling recently came from Australia. Gold, Kemp and Osbourne (1998), in a letter to
the editor of The Australian Medical Journal, raise concerns that while many initiatives
to increase coverage rates exist, “few vaccine providers adhere to a cold chain storage,
and a recent study from a metropolitan area in Australia has documented that vaccines
are often subject to temperatures below freezing points”™
(p. 471). The unpublished studies referred to in this letter had led to the conclusion that
the burden of illness increases with the susceptibility that occurs from the use of vaccines
that have lost their potency. This in turn has implications for the lost income of parents
or caregivers and additional costs incurred as a result of hospitalization for
complications. This letter to the editor emphasized the continued concern for lack of

proper storage and handling.

22



Most of the evidence that suggests that improper storage and handling of vaccine
i i indivi isindirect. The

is a factor in the ibility of
studies that support this theory are those which have indicated that there is loss of
potency in vaccines that have been exposed outside the recommended 2°- 8° C
temperature range.

In 1992 a study was initiated in British Columbia to test the effects of freezing on
DPT or DPT-inactivated poliovirus vaccines and to determine if a previously used
“shake test” could accurately identify vaccines that had been previously frozen. Forty
single dose vials were divided: five were used as controls and stored at 2°-8°C, 20 were
placed in a freezer set at -10° C, the final 15 vials were set at a temperature of
- 70° C. The control vials remained unchanged in colour and viscosity. Those vials
exposed to -10° and -70°C temperatures were not visibly altered. The shake test could
not be used to determine whether or not vaccines had been exposed to freezing. The
recommendation from this study was that “The only reliable means to determine if
vaccines have been inadvertently frozen and thawed is to place temperature monitoring
devices beside them during transport” (Dimayuga, 1995, p. 102). A similar study
(Brazeau & Delisle, 1993) reported on experiments which indicated a loss of potency in
previously frozen vaccine. These studies were referenced in the development of the

National Guidelines for Vaccine Storage and Handling in Canada.
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2.6 Guidelines for Vaccine Storage and Handling in Canada

In 1995, the National Advisory Committee on Immunization (NACI) released its
Guidelines for Vaccine Storage and Transportation. The Canadian Pediatric Society,
the Laboratory Centre for Disease Control and the Bureau of Communicable Disease
Epidemiology endorsed these recommendations. Portions of these recommendations
were published in 1995 in the Canadian Medical Association Journal and the Canadian

Family Physician. Tn the 1996 and Labrador C icable Disease

Report, the national guidelines were adapted and printed as recommendations for vaccine
storage and handling. In December 1997, NACI released its recommendations for

Childhood izati These guidelines were ized in the February 1997

Canadian Medical Association News issue, with a statement endorsing the immunization

guidelines (Canadian Medical iation, 1997) and that

follow NACI’s guidelines for vaccine storage and the recording and reporting of
childhood immunizations.

These guidelines were developed “as a general guide for consideration” (Health
Canada, 1995, p. 93) and bringing them into practice would depend upon each province
and territory. The Childhood Immunization Division, Bureau of Communicable Disease
Epidemiology, Laboratory Centre for Disease Control, undertook the preparation of the

guidelines for vaccine storage and transport in collaboration with a group of expert
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advisors. The used in p: ion of the guidelines included:

- C lium of icals and ialties. (29" ed.) Canadian Pharmaceutical

Association, 1994.
—  Product Information Sheets, 1993/94. (10* ed,) WHO/UNICEF Technical Series,
May 1993.
World Health Organization cold chain i i ications, i ional slide

sets, and training courses.

— Vaccine Distribution, Storage and Handling Guidelines. Mandatory Health Programs
and Services, Public Health Branch, Ontario Ministry of Health. Draft Copy,
September 1994.

2.7 Physician Compliance with Guidelines and Peer Review

Physician compliance with guidelines has often been low; yet guidelines and
standards for practice are the norm (Studiciki et al., 1993; Goethe et al., 1997). How

then can icians be to follow guideli While this question was not an

original part of this research, the results from physician interviews provided some insight
into this area. Arif et al. (1998) evaluated physician compliance with tuberculosis
treatment standards through a chart review in Pakistan in 1995. A questionnaire to

evaluate physician i was pilot tested and i A chart

review was of all patients italized with i ing diagnosis

and treatment with the WHO standards. The researchers concluded that physician
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among

practice “reflects poor of the WHO guidelines with low
physicians” ( Arif et al., p. 230).

Lawler and Viviani (1997) went a step further to assess why compliance is low in
the treatment of diabetes in the United States. Interviews were conducted with 295
patients with diabetes and their respective physicians. Their findings indicated that
physician beliefs and practices varied greatly and provider performance of the national
standards for diabetes care was low. The most common factors for this included a lack
of knowledge, implementation problems, a lack of belief in guidelines, and problems with
patient compliance.

In ing to physician it some research has suggested that

computer generated reminders were effective in promoting discussion of patient care
(Dexter et al., 1998). Peer review was also an effective method of encouraging
compliance (Grol et al., 1988; Lang, 1991).

Peer review of physicians’ practice is the “review of clinical performance, when it
is a form of medical audit” (Last, 1995, p. 123). Expectations of peer review include
providing indicators for uniformity in practice and, at the same time, assisting in the
development of general practice medicine (Grol et al., 1988). Peer review that included
assessment of the cald chain was developed in Atlantic Canada in the early 1990s. This
program was based on a similar program in Ontario which has been in place since 1981
(NLMA, 1991), and which provides an assessment of a physician’s practices by other

physicians. “This involves one or two physicians visiting an office and looking at such
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things as legibility of charts, function of equipment, cleanliness and so on” (NLMA,

1991, p. 1). As peer review developed, specific topics were submitted for review. In

1993 the first group of- was ling storage and handling of
vaccines). This involuntary process began with low numbers and has gradually
increased, with 90 assessments completed in 1995. In the Newfoundland and Labrador

Medical iati NLMA Cc ique (April 1999), the

refrigeration of vaccines and drugs is listed as one of the “deficiencies that directly affect
patient care” (p. 13). The results of the assessments are not provided but it includes a

about the i of reffi; ion and ion of

temperature for the proper care of vaccines.

2.8 A ing the Vaccine Distribution System in and Labrador

in Relation to the Cold Chain

Maintaining appropriate storage and handling at a set temperature (usually 2°-8°
C) from the time the vaccine leaves the producer until it is administered is known as the
cold chain. To assess the cold chain in this study, one must first understand the process
for distribution of vaccines to and within Newfoundland and Labrador. Public Health
Nurses, with the exception of the Avalon Peninsula where public health nurses (60%)
and physicians (40%) provide the service almost exclusively provide childhood
immunization programs in Newfoundland and Labrador. Typically in rural areas, public

health nurses provide the service through child health clinics. In the urban areas,
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physicians and public health nurses provide vaccines in their respective offices. On the
Avalon Peninsula 89 physicians in 37 offices provide childhood vaccines, of which the
most common are MMR (measles, mumps and rubella) and DaPTP/Hib (diphtheria,
acellular pertussis, tetanus, polio and haemophilus influenzae b). The process for
distribution of vaccines in Newfoundland and Labrador is as follows(R. Lewis, personal

communication, January, 1997):

1. Suppliers send vaccine, under i storage iti to the pi

vaccine distribution depot in St. John’s. The province’s Department of Health
and Community Services purchase this vaccine for the immunization
programs.

Cold storage is maintained in i with alarm

N

systems in place.
Monthly vaccine orders are filled from the depot and forwarded in labelled,

w

Styrofoam containers with ice packs and temperature monitors to the Health
and Community Services office in each of the six regions in the province.
4. On its arrival, informed staff, who have been trained in the importance of
maintaining the optimal temperature, receive the vaccines. Packing slips with
temperature monitors are contained in each vaccine shipment and the
temperature is verified on receipt. This packing slip is then returned to the
provincial office to ensure that all shipments have reached the regional office
with the cold chain maintained.
The regional Health and Community Services office supplies district public
health offices with vaccine using Styrofoam boxes or thermal bags with ice
packs. Physicians typically pick up their vaccine from the Health and
Community Services office staff in paper bags or a courier ships them to the

physicians’ offices in a cooler equipped with ice packs.

L
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6. In ici: offices, type are used for storage.

A break in the cold chain may occur at any point, but the weakest link in the
chain occurs when the vaccine leaves the regional office for the district office and from
the district office to the physicians’ offices. Health and Community Services offices use
the guidelines outlined by the Provincial Immunization Manual, first issued in 1988.
Physicians are notified through newsletters, letters from the locai Medical Officer of
Health, and through the Newfoundland and Labrador Medical Board on the proper
storage and handling of vaccines (A. Roberts; R. Young, personal communication,

February, 1998).

2.9 Pilot Study

The investigator conducted a pilot study in 1997 in preparation for this research.
A 22-question survey was developed to assess the practice of storage and handling in
public health and physicians’ offices and provided an opportunity to pre-test the
questionnaire. Questionnaires were mailed to 25 public health nurses and 25 physicians
in the St. John’s area from a listing provided by the Health and Community Services
office. This questionnaire was intended to gather information on who was immunizing
and how vaccines were being handled. The questionnaire included questions on
demographics, on years in practice, the number of immunizations given in a week, where

the vaccine was stored, whether the temperature was documented and how the vaccine
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‘was transported when it left the refrigerator.

More than 22 of the 25 (88%) public health nurses responded to the

i H all of these indicated storage and handling of
vaccines which adhered to 22 of the 24 (92%) guidelines (O"Keefe, 1997, i
Refi, storage was maintained with in place, although not all of
these were i ini The refri were not

being monitored nor were water bottles used to help maintain the refrigerator
temperature. These measures were implemented to some degree shortly thereafter (M.
Mayo, personal communication, 1997). Water bottles were installed, and monitoring
and documentation on a twice-a-week basis was initiated. Insulated bags were used for

the transport of vaccines to satellite clinics and a visit to these offices confirmed proper

methods for storage as well as itoring of

Only six of the 25 (24%) physici to the ionnaire. OF the six
returned questionnaires, only two were fully Of the
the ion of was istent; some had question marks

(?) placed next to a question regarding the Canadian Guide to Immunization, querying
what this was, and when asked how vaccine was transported, the response was always in
a paper bag. The responses regarding storage and handling of vaccines in physicians’

offices indicated that further research was needed in this area.

210  Summary



The importance of maintaining the cold chain is a vital part of an effective
immunization program. In short, there has been no lack of educational materials
provided for nurses and physicians in support of proper immunization techniques,
including the cold chain as indicated in the documents sent to health care professionals
after the national guidelines were published in 1995. Much of the research to date
strongly suggests that improper storage and handling of vaccines in physicians offices is
an issue which may contribute to health problems. Discussion with Medical Officers of
Health for Newfoundland and Labrador and the provincial Director of Disease Control
and Epidemiology supported a study to assess the storage practices in physicians”
offices. To date no other studies on vaccine storage and handling have been carried out

in Newfoundland and Labrador.



CHAPTER 3

METHODOLOGY

This chapter includes a description of the design, measures, and ethical
considerations of this study, which has a quasi-experimental, pre- and post- intervention
design. It was carried out over a period of 15 months, from February 1998 to May
1999. The sampling frame consisted of all urban and rural physicians who provide
childhood immunizations and have offices on the Avalon Peninsula in the Province of

Newfoundland and Labrador.

31 Design

In designing this study several authorities were consulted for input on the
questionnaire, consent form and methods. These authorities included the College of
Family Physicians, Newfoundland and Labrador Medical Board, Newfoundland and
Labrador Medical Association and Health and Community Services offices in the St.
John’s and Eastern Regions. These groups were contacted to investigate whether past
studies had been completed in Newfoundland and Labrador. No research had been done
in Newfoundland and Labrador.

The pilot project in 1997, described in the literature review, was conducted

involving a mail-out questionnaire. The poor response rate (24%) from the mail-out to
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physician offices was a deciding factor in determining the choice of the methods for this
study. An office visit would increase participation and was therefore the method of
choice for data collection.

The questionnaire was developed using varied sources (Briggs & Illett, 1993; T.
Deasey, personal communication,1997; Haworth et al., 1993; Hunter, 1989; Thakker &
Woods, 1992). A similar questionnaire (see Appendix D) had been used in Ontario
(Daniels & Naus, 1994); portions of this were used (T. Deasey, personal communication,
February, 1997). The National Guidelines for Storage and Handling of Vaccine
(Health Canada, 1995) provided 35 guidelines of which 24 were chosen as appropriate
for practice in a physician’s office. The brief questionnaire was designed to be completed
in the short period of time permitted in the physician’s office.

The first phase of the study involved a pre-arranged, in-office visit with an
opportunity to obtain consent to participate in this study, assess the vaccine storage area
and complete the questionnaire. At the end of the first visit the intervention package was
provided (see Appendix G) and a discussion of what changes might be required to better
meet the guidelines (e.g., obtaining a thermometer and where) was undertaken. The
second phase of the study was an unannounced visit six to eight months later to assess
any changes since the first visit. This visit was an observation of the storage area and did

not require the physician’s presence.
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The areas served by the Health and Community Services in St. John’s and
Eastern Newfoundland were chosen because in these areas the physicians provide

H i iZati In rural and Labrador community health

i izati (0] of Health and

nurses provide an estimated 95% of '
‘Community Services, personal communication, 1997). A listing of the physicians who
are given vaccine to provide childhood immunizations was obtained from the Health and
‘Community Services offices in the St. John’s and Eastern Regions. The list from the St.
John’s and Eastern Health and Community Services offices consisted of 37 offices

89 icians; these were d beginning March 1998. All of these

offices were on the Avalon Peninsula, which is the most populated area of the province

with one-third of the total population according to the 1996 Census (Statistics Canada,
1996).
3.3  Instrument

The questionnaire consisted of three distinct sections (see Appendix C): the first

provided ic i ion; the second i general storage issues

including the type of storage; and the third was completed through observation and
measurement. These questions had been developed using the national guidelines as the

“gold standard” (Health Canada, 1995).
which, if followed, would

These national guidelines provide 35

allow for proper maintenance of the cold chain in vaccine storage. These are subdivided
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into three headings: Knowledge and Responsibility for Vaccine Care; Storage of
‘Vaccines in Physician Offices; and Temperature of Vaccine Refrigerators and

D ion of Reffi T The ions for storage, which

are applicable in a physician’s office, are summarized in Tables 3.1-3.3. These tables
provide a commentary on the method of assessing each of the guidelines (column 2) in
the questionnaire (see Appendix C). One question regarding the availability of freezers
was not a national guideline, but was added as this data would be of particular interest in
the event that a vaccine required freezing (National Immunization Conference, 1996).
The content of the questionnaire was developed using a similar questionnaire used in
Ontario (see appendix D) and several studies conducted in the United Kingdom (Briggs
& Tlett, 1993; Haworth et al., 1993; Hunter, 1989; Thakker & Woods, 1992). Validity
of the questionnaire was obtained through peer review, review by the Medical Officers of

Health and through the pilot test conducted in 1997.

35



Table 3.1 A of Ki and ibility for Vaccine Care
Guideline Method of
One person in the practice should be responsible for vaccines ~ Questioned
All persons responsible for handling vaccines should know Questioned
The correct storage temperatures; should be trained in this

Power failure procedure should be posted on the door, Observed
And this should be followed in such an event

Educational material should be available on the cold chain Questioned
In all centres where vaccine is stored

Procedures for “exposed” vaccine should be in place Questioned
Regular maintenance of refrigerators should be Questioned
Performed and records kept

Vaccine Associated Adverse Event forms should be Questioned

Completed as required




Table 3.2 Storage of Vaccine in Physicians’ Offices

Guideline Method of Assessment
Vaccine should be stored in the main part (body) Observed
Of the refrigerator, never on the door

'Vaccines should be refrigerated as soon as Questioned
Possible after transport

Refrigerator should be dedicated to vaccine storage only Observed
Defrost if more than one centimeter of ice has accumulated Observed
Vaccines should remain refrigerated except when in use Questioned
Space should be left between vaccines to allow circulation Observed
Of air

Keep a sign near the electrical plug to prevent accidental Observed
Loss of power

Make sure the door is closed when not in use Questioned
Adsorbed vaccines should be stored well away from Observed
Ice or possibility of freezing

Vaccine should be transported in insulated containers Questioned
With appropriate freezer packs

Water bottles should be used as a temperature stabilizer Observed
In the i

37



Table3.3: T of i and ion of
Guideline Method of Assessment
Al refrigerators should have a Questioned & Observed

Maximum-minimum thermometer

Two daily readings of the refrigerator temperature Questioned & Observed
Should be taken and recorded on a regular basis*

The of the storage reffij Observed

Should be between 2 °- 8°C

Immunization should be recorded on the patient’s chart Questioned

Immunization should be recorded and given to the Questioned

Patient or parent

A record of immunization should be forwarded to Questioned

the Health and Community Services office

*“Regular” basis would be defined as once a week to twice a month.

Recommendations in the national guidelines for transport applied mainly to large

quantities of vaccines, such as shij from The ion that
vaccines should be transported in an insulated container, with an appropriate number of
ice packs, was appropriate for physicians” offices and was questioned in the study.

A search of the literature and discussion with experts in the field led to one

questionnaire that had been used in Ontario; no others could be located. Results of the



studies often provided a summary of the topics covered and provided the type of
appropriate questions (Briggs & Illett, 1993; Haworth et al., 1993; Hunter, 1989;
Thakker & Woods, 1992). The questionnaire used in this study, along with the content
of questions and expected responses, was developed using The Canadian Guide to
Immunization and the Guidelines for Storage and Handling (1995) and the
questionnaire used in Ontario (see Appendix D). The pilot study had included a pre-test

of the instrument used in this study and was used with minimal modifications, which met

the requirements of the study and the Human igations C ittee of
University of Newfoundland.

The 22 questions were “Yes or No” (10), multiple choice responses (11) short
answer (1) and an opportunity for comments at the end (see Appendix C). There was
time at the end of the interview for an opportunity to discuss and clarify issues. The

covered ics, key ibility for the care of vaccines, storage

and handling practices, and comments regarding the current system for distribution. The

visit also included ing the refri observing the storage area,

and providing answers to several ions asked by the icians and not
queried in the formal portion of the questionnaire.

The second phase of the study included an unannounced visit six to eight months
aftter the initial visit. The practices were again be assessed regarding storage and
handling of vaccine with particular attention to the areas found deficient in the first visit.

As consent for this visit had been signed during the first visit no prior notification was
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necessary. The post-intervention or second phase visit took approximately ten minutes
with questions focusing on changes in the practice. The refrigerator was observed for
the deficiencies evident in the first visit, such as the availability of a thermometer,

of the refri and the presence of water bottles.

3.4  Permission and Informed Consent

An initial telephone contact was made for the physicians’ permission to conduct
an interview in their office. Participation in this study was voluntary.

The first item of the interview was the informed consent form (see Appendix E).
‘This form explained the nature, purpose and objectives of the study, was witnessed and
dated by the office secretary. This consent to participate in the study included the initial
visit on that day and the unannounced visit planned for Phase I four to eight months

later.

35  Confidentiality

To maintain iality, each two-page i ire was coded to

correspond to the informed consent form. The consent form and the completed
questionnaires were kept in separate files. Only one identifying factor was used to
indicate if the participant was from a rural or an urban setting, which was required as
part of the analysis. This information was kept in a locked drawer with identifying codes

kept in a separate place. Only the investigator had access to the codes.
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3.6 Risks and Benefits

The only risk to physicians, as a group, was the possible discipline that would
result from the disclosure of poor handling. Through the confidentiality agreement no
single practice would be identified in the results. Discipline would not come from the
investigator but could come with the release of the results. The consent form included a
statement which confirmed that the information gathered would be used solely for
research purposes.

Possible benefits evidenced throughout the study included information for the
participating physicians’ offices on proper storage and handling and had the potential to
improve the current practice, as well as an opportunity to discuss vaccine storage and

handling.

3.7 Data Collection

3.7-1 Procedure for Phase I

A letter of introduction (see Appendix F), which was sent from the Medical
Officers of Health in the St. John’s and Eastern regions to all possible participants gave a
brief description of the study and identified the investigator. The first telephone contact
with each office was within two weeks of the sending of the introductory letter. A copy

of the letter was also taken to the interview in the event that verification was required.
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A total of 40 offices were contacted by telephone. Telephone protocol (see
Appendix H) was used during the telephone call to ensure consistency among the
participants. The office secretary took the call and then consulted with the doctor before
an appointment was made. Two offices no longer provided childhood immunizations and
one office had closed before the telephone contact was made, leaving a total of 37
possible offices of the 40 first identified.

If accepted, an office interview was arranged during the telephone call and visits
were made at the convenience of the office. Most often these were held at the beginning
or end of the practice day or at lunchtime. Many offices had one physician or office
manager who was responsible for the vaccines. The interview was conducted with that
physician or manager as the representative of that practice.

Appointments were made one week to one month in advance. Several offices
‘were busy and requested a call at a later date. These returned phone calls carried on into
May, June and July, 1998. Phase I interviews took place from April 1998 to July 1998,
typically with a duration of 10 to 15 minutes, and included:

o Explanation of the project and the signing of the informed consent

Completion of the questionnaire

General discussion around the care of vaccines

* Intervention package of information on vaccine storage and handling (see Appendix
]

. of the reffi and the ion of the vaccine
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storage area

3.7-2 Procedure for Phase II

The second visit was to assess any change in the practice of vaccine care since
the initial visit. To allow the office sufficient time to obtain any necessary equipment, the
investigator waited for six to eight months after the initial visit before the second visit.
The questions asked during the second interview revolved around the same general
points as the first interview with an added focus on the key points notably absent in
Phase L. Observations of the storage area were also made at this time and included:
® Presence of a thermometer

Presence of ion chart for

Presence of water bottles

Position of the vaccine in the refrigerator (should be central and space for air
circulation)

Phase IT was completed in two parts: the first from October to November 1998,
and the second from January to March 1999. The second visit was conducted with the
office staff, in particular the office manager or the person who ordered the vaccine and
was responsible for vaccines, not the physician. Only those offices that had participated

in Phase I were visited in Phase IL
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3.8 Data Analysis

The data from the questionnaire were analyzed using EPI-INFO; version 6,
(1994) for frequencies and proportions to provide a description of the study population.
Comments and discussion of common themes and topics were analyzed by coding
responses into categories, for example, the reason for obtaining a thermometer or
comments on the present system for distribution.

Content analysis of the open-ended questions and comments were used to
identify recurrent themes. Comments and topics from discussions were grouped and are
also compared in relation to vaccine care. Cross tabulations were conducted with the
data for comparison of setting (urban or rural (outside the municipal boundaries of St.
John’s/Mount Pearl)), number of years in practice, whether an office was group or solo.
A group practice is one with two to six physicians sharing an office and the same storage
facilities for the vaccine. All of the physicians in a group used the vaccine that was
stored in the same office refrigerator. A solo practice is one where the physician works
alone). The final demographic information collected was the gender of the physician (or

the physician who i ized in that office) ing the




CHAPTER 4

RESULTS

The results will be presented in five sections. First the characteristics of the study
population will be reviewed for participation and demographics. This will be followed
by findings from each of the areas assessed: a) Knowledge and Responsibility, b) Storage

of Vaccine and c) Te and D ion. As described in the methods

section, these areas represent the national guidelines for storage and handling. Finally

there will be a section on temperature and a summary of guideline compliance.
4.1 Participation

The populations available are those physicians who provide childhood
immunization on the Avalon Peninsula. This study represents the majority of physicians
who provide childhood immunizations in the province of Newfoundland and Labrador.
The participation rate of the study was 73% (27/37) offices and 75% (67/ 89) of all the

who provide chil i izations on the Avalon Peninsula. Tables 4.1

and 4.2 provide an overview of the participation by the number of offices, number of

physicians, practice type, and geographic location.
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Table 4.1 Participation by Number of Offices and by Practice Type and

Location
Type of practice Rural (%) Urban (%) Total (%)
n=13 n=24 n=37
Solo 6 (46%) 2 (8%) 8 (22%)
Group 6 (46%) 13 (54%) 19 (51%)
Total participating 12 (92%) 15 (63%) 27 (73%)
Total refused 1 8%) 9 (38%) 10 (27%)

n = number of offices

Tabled.2  Participation by Number of Physicians and by Practice Type and

cation
Type of practice Rural (%) Urban (%) Total (%)
n=30 n=59 n=89
Solo 6 (20%) 3 (5%) 9 (10%)
Group 23 (77%) 35 (59%) 58 (65%)
Total participating 29 (97%) 38 (64%) 67 (75%)
Total refused 1 (%) 21 (36%) 22 (25%)

'n = number of physicians



Contacting the office and arranging the office interview took varying lengths of
time. The number of calls to set up a visit ranged from two to six calls with the average
four calls.

In the rural offices, an equal number (6) of solo and group practices was visited.
‘The group practices in the mural areas represented 23 physicians and there were six solo
practices, for a total of 29 (97%) of the available physicians captured. In the urban area
the participation rate was lower at 64%. In St. John’s, 35 of the physicians who
participated were in group ;practices and 3 in solo practices. There were more than twice
as many group practices co-mpared to solo practices. Of the ten offices that refused to
participate there were two solo and eight group practices. One (8%) rural office refused
while 9 (38%) urban offices refused.

When a telephone call was made, it was left to the secretary to decide whether or
not the request was broughit to the physician. Two of the secretaries in the urban area
responded: “I can check for you but Dr. — does not do that sort of thing”. In these cases
the physicians may have been approached, but participation was denied. This limitation
was addressed with subsequent telephone calls and in some cases speaking with the
physician; this resulted in ome visit that had been denied previously. Solo practices in

both urban and rural genera:lly that it was i ible to icif as he/she

was the only person in the clinic. The most common reason given for not participating -
“the office is too busy” - camme from four of the ten offices (40%); two stated that they

did ot participate in surveys and the remaining four did not give a reason for their non-
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participation.

4.2 Demographics

In this section information was collected on sex, the number of years in practice
and number of immunizations given in the average week by the physicians in that
practice. In each practice one person was responsible for vaccine care; this person
completed the interview. In two offices the person responsible was an office manager,
and in the remaining 25 offices it was a physician. The office managers provided

information for the physicians who gave the most childhood immunizations in that office.
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Table 4.3 ic Features of
Number of Vaccines Administered in 2 Week

for Vaccines and

Rural (%) Urban (%) Total (%)
n=12 n=15 N=27
Sex Male 9 (75%) 6 (40%) 15 (56%)
Female 3 (25%) 9 (60%) (44%)
Years in Practice
<1 0 0 0
19 2 (17%) 4 (21%) 6 (22%)
10-19 6 (50%) 8 (53%) 14 (52%)
2029 4 (33%) 3 (20%) 7 (26%)

Average number of vaccines given in a week per physician on average in a practice

14 6 (50%) 7 (47%) 13 (48%)
59 2 (17%) 4 (21%) 6 (2%)
10-14 2 (17%) 3 (20%) 5 (19%)
>15 2 (17%) 1.(7%) 3 (11%)

Of all the physicians’ males and females were almost equally represented, 12
(44%) females and 15 (55%) males. All participants had more than one year of
experience, with the majority having greater than ten years experience (78%). Twenty -
two percent of the physicians interviewed had one to nine years” experience.

The physician or office manager who was interviewed was asked how many

immunizations were provided, on average, in a week. The number of immunizations
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carried out by physicians in a week was relatively low with almost half (48%) providing
from one to four immunizations in the average week. All of the solo practices, regardless
of urban or rural, performed only one to four immunizations a week. Two of the solo
offices reported that they provided only ten immunizations a year. Twenty-two percent
gave five to nine immunizations a week, 19% ten to fourteen and only 3 group offices

(11%) gave 15 or more a week.

43  Storage and Handling Practices, Phase I

Tables 4.4 through to 4.8 provide an overview of the National Advisory

Committee Guideline ions and how actual practices compared

with the ideal. For example, in regard to the guideline that one person is responsible for
vaccine care, 25 of the offices had designated such a person. These tables are structured

and ibility, storage and and

to the divisions of k

documentation.

50



Table4.4  Results of Knowledge and Responsibility Questions

Guideline Practice met guideline
(%)
n=27

One person in the practice should be responsible for vaccines 25 (93%)

All persons responsible for handling vaccines should be trained 21 (78%)

And know proper vaccine care

Power failure procedure should be posted on the door, and 2(1%)
‘This should be followed in such an event

Educational material should be available on the cold chain 27 (100%)
In all centres where vaccine is stored

Procedures for “exposed” vaccine should be in place 25 (93%)
Reftigerators repaired as required 27 (100%)
Vaccine Associated Adverse Event forms should be completed N/A

Twenty-five of the 27 (93%) offices had a designated person responsible for
vaccine care. Not all persons were aware of the correct refrigerator temperature. When
provided with three temperature options only 21 of the 27 (78%) chose the correct
option, 2°- 8° C. Two offices (7%) had power failure procedures in place, two others
had them but they were not posted. Similarly, no procedures for handling “exposed”
vaccine were observed but 25 (93%) offices reported that they had them in place. All
offices had educational material of some type on hand, including the Canadian
Immunizatior: Guide (in three offices this was an old edition), newsletter information

from the Department of Health or the Health and Community Services office. All offices



responded that they were content with the system for distribution of vaccines and knew
whom to call if problems arose. One frequent comment was that the form used to report
immunizations to the Health and Community Services offices was “cumbersome”

When the investigator questioned the physician about the Vaccine Associated
Adverse Events form (see Appendix I) the response was that they had not required one
as adverse events were infrequent. If they did have opportunity to report an adverse
event, this would be by a telephone call to the local Medical Officer of Health in the

Health and Community Services office.



Table 4.5: Results of Storage of Vaccine Questions and Observations

Guideline Practice met guideline
=27 (%)

Vaccine should be stored in the main part (body) 27 (100%)

of the refrigerator, never on the door

'Vaccines should be refrigerated as soon as possible 27 (100%)

after transport

Refrigerator should be dedicated to vaccine storage only 26 (96%)

Freezer available 3 (11%)

Defrost if more than one centimeter of ice has accumulated
Vaccines should remain refrigerated except when in use

Space should be left between vaccines to allow circulation
of air

Keep a sign near the electrical plug to prevent accidental
loss of power

Make sure the door is closed when not in use

Adsorbed vaccines should be stored well away from
ice or possibility of freezing

Vaccine should be transported in insulated containers
with appropriate freezer packs

Water bottles should be used as a temperature stabilizer
in the refrigerator

3 of 3 with freezers
27 (100%)

25 (93%)

0(0%)

27 (100%)

26 (96%)

4(15%)

1 (4%)

Many of the vaccine storage issues were observed while the storage space was

being assessed and the temperature of the refrigerator taken. In all practices vaccine was
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stored in the refrigerator. The refrigerator door was not used for storage, and air was
allowed to circulate around the vaccines. When asked about the procedure enforced
upon receipt of vaccines, each office stated that the vaccines were immediately
refrigerated. Only three of the practices had refrigerators with freezers. While this is not
a guideline, it was assessed in the interest of future products, particularly varicella
vaccine, which must be maintained at -20° C. Of the other 24 offices, one had a full-
size, one-door model refrigerator which had the freezer compartment removed (because
it was not used). Of these 24, 23 had half-size refrigerators without a freezer
compartment. Only one office had water bottles at the top, bottom and sides to act as a
temperature stabilizer in the event of a power loss. This item was the most commonly
deficient.

Vaccine was transported in a thermal bag or in a cooler in four rural practices
(15%). Those offices within a five-to ten-minute drive felt that a paper bag was
sufficient to maintain the 2°- 8° C and the offices stated that that was how the regional

depot had provided the vaccine.
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Table 4.6 Results of Temperature and Documentation Questions and

Observations

Guideline Practice met guideline
n=27 (%)

All refrigerators should have a maximum-minimum 10 (37%)

Thermometer

Two daily readings of the refiigerator temperature 1 (4%)

should be taken and recorded

The of the storage reffij should be 24 (89%)

between 2° - 8 °C

Immunization should be recorded on the patient’s chart 27 (100%)

Immunization should be recorded and given to 26 (96%)

the patient or parent

A record of immunization should be forwarded to the 25 (93%)

Health and C; ity Services office

While ten of the offices had only eight the

temperature of the refrigerator where vaccines are stored on a regular basis. None

of the practices d d the of the reffi| on a twice-daily

basis, as per the recommendations.

The recording of immunization includes: Vaccine type, lot number,

dosage, site where the vaccine is given, the date administered and a record of
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immunization given to the individual who has been immunized. All of the offices
questioned responded that they recorded immunization information on the chart, and
all but one office gave a record to the patient and all but two forwarded a record to

the local Health and Community Services office.

Table 4.7 Temperatures in Refrigerators

Temperature in degrees Centigrade No. of practices (%)

0 1(4%)

4 3 (11%)

5 5(19%)

6 8 (30%)

7 6 (22%)

8 2 (1%)

9 2 (1%)
n=27

The correct temperature of the refrigerator where vaccine was stored,
between 2°- 8° C, was recorded in 89% of the physicians’ offices. In two of the
urban and one of the rural physicians’ offices, the temperatures were outside the

range of 2°- 8° C.



Tabled.8  Number of practices and location by number of guidelines

Number ; :nrlcbnes (%) met of 24 Urban Rural Total

Questioned or observed n=14 n=13 n=27 (%)
24 (100%) - 1 1 3.7%)
23 (96%) 1 - 1 (3.7%)
22 (92%) = 2 2 (1%)
21 (88%) 4 4 8 (29.6%)
20 (83%) 1 6 7 (25.9%)
19 (79%) 7 - 7 (25.9%)
18 (75%) 1 “ 1 (3.7%)

In summary, only one office met all of the 24 guidelines, one met 23 of the 24
and 2 met 22 of the 24. The majority (81%) of the offices met between 19 to 21

(79-83%) of the 24 guideli The guidelines that were most
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deficient in Phase I included:

e The power failure procedure was not posted on the door in 22 of the
27 offices, (92% were deficient in the initial visit).

e The vaccines were not transported in insulated containers with
appropriate freezer packs in only 23 of the 27 offices, (85% were
deficient in the initial visit).

e Water bottles were not used as a temperature stabilizer in the
refrigerator in 26 of the 27 offices, (96% were deficient in the initial
visit).

® Maximum-minimum thermometers were not used in 17 of the 27
refrigerators, (63% were deficient in the initial visit).

e Two daily readings of the refrigerator temperature were not taken in

26 of the 27 offices, (96% were deficient in the initial visit).

4.4 Results of Phase IT

Phase two of the project was completed four to eight months after the
initial visit. The 27 offices that had participated in Phase I of the study were the
focus of Phase II. These offices were visited unannounced and the storage and
handling practices again assessed, with a specific focus on the areas found to be

deficient in the initial visit.

58



The offices that used thermometers as well as had the proper storage
and handling procedures in the initial visit still had the same procedures in place
in the Phase II visit. The most notable change that had occurred after the initial
visit and intervention was that eight of the 17 offices, which did not have a
thermometer in the initial visit, had obtained one by the second visit. Two more
(for a total of three) of the offices had started using water bottles and one

ona

additional office had started ing the
weekly basis. The documentation sheet was observed and the temperature had
remained between the 2° C - 8°C range. These results are summarized in Table

4.9.



Table 4.9 Summary of Results of Phase ost Intervention

Guideline found to  Number Number Total number meeting
be deficient meeting initiating guidelines at the end of
guideline in guideline post  Phase IT
Phase I intervention
=27 =27 =27
Thermometer 10 8 18
Temperature 1 o* 1
documented
Water Bottles 1 3 4

Note * 4 offices had begun to document on a weekly basis but no offices documented
twice a day

4.5 Summary

In summary, the results indicate that physicians on the Avalon Peninsula are
meeting many of the guidelines that are applicable to physician practices. The
modifications that were most frequently recommended at the end of the first visit
included obtaining a thermometer, using water bottles, and monitoring refrigerator
temperatures. The intervention, providing information on proper storage and handling
including ways to implement those measures that were lacking, was well received by
those responsible for vaccine care. The second unannounced visit indicated little change

in the practice. The second visit also verified the findings of the initial visit, in that the
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methods in place were ongoing and not merely there for the purpose of the visit.
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CHAPTER 5

DISCUSSION

This discussion of the results will indicate the relationship of the results to the
objectives of the research and the hypothesis. The results will be compared to similar
studies from the literature that has assessed vaccine storage and handling in the United
States, the United Kingdom and other provinces in Canada. The results are also
compared with a review of the national guidelines to indicate how comparable the actual
practice is to the national guidelines. A summary of the limitations of this study is also
included.

The hypothesis that physicians’ practices do not meet the national guidelines for
storage and handling of vaccines was not supported by the findings of this study.
Physicians’ offices did meet the majority of the guidelines as evidenced by the results.
Recommendations for change resulting from an identification of the deficiencies will be
expanded upon in the discussion.

The hypothesis that an intervention would improve practice was supported as

evidenced by the improvement observed at the second visit.
5.1  Participation Rates

Historically, physician participation in surveys is low (Studnicki et al., 1993;

Goethe et al., 1997). In an October 1998 survey request to physicians in Newfoundland
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and Labrador for response to a of i ing fee-fi
and salary levels, a 55% response was considered excellent with the normal response rate
between 30-35% (L. Collins, personal communication, March, 1998). The participation
rate is comparable to other cold chain studies in the United Kingdom (Bishai et al., 1992;
Thakker & Woods, 1992; Briggs & Illett, 1993). With 92% of rural practices (12/13)
and 62% (15/24) of the urban practices participating, the participation rate of 73% is
very good compared to the other studies, but there is an element of personal contact
which has influenced the participation.

In the urban setting, physicians had a participation rate of 64% (38/59) lower
than the 97% (29/30) of rural physicians (see Table 4.2). Several local events at the time
of the study may have impacted on the participation from both urban and rural areas.
Easter school break fell during this period and physicians’ offices are typically busier
during holidays. Several offices had staff on annual leave. There was an outbreak of
salmonellosis in school age children in early April 1998, which may have increased
physician workload, and there were higher than normal rates of parvovirus reported on
the Avalon Peninsula during April and May. All of these factors may have affected the
participation rate. Salary negotiations between the Department of Health and Community
Services and the Newfoundland and Labrador Medical Association had also reached a
difficult period (Gushue, J., April, 1998). No studies, which compared participation rate
differences between rural and urban physician practices, were found.

Participation rates did not vary by practice type, the same percentage of refusals
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came from both settings. In rural practice there were eight solo and six group practices
available; one solo (8%) practice refused a visit. In the less populated areas of rural
Newfoundland, there tends to be more solo than group practices (L. Collins, personal
‘communication, March, 1998). The more populated areas of St. John’s and environs
had only five solos and 19 group practices available; refusals came from two of the five
solo practices (40%) and seven of the 19 (37%) group practices.

If an office was uncertain about participation when first contacted, as many as
eight to ten telephone calls were made over the three month period of April, May and
June, 1998. These offices were contacted again in September and October through an
average of three to four telephone calls and again a request to visit was denied. While
full participation was preferable, after 11-15 requests, further contact was not made.
The research protocol had limited the number of attempted telephone calls to 15.

One of the concerns prior to the study was that physicians would feel threatened
and therefore choose not to participate. It is impossible to state whether or not the
offices that refused did so as a result of feeling threatened. When the visits were
completed, there were some comments from staff and physicians indicated that the visits
were welcome:

“It is great to have someone come to the office and check on what we
are doing with vaccines”.
“Childhood immunization has always been a very positive aspect of

my practice and lends to the true meaning of family practice, seeing



people when they are well”.

5.2  Characteristics of the Sample

available listing for the number in

From the
a practice and the Newfoundland Medical Board for number of years in practice) the
characteristics of the groups in urban areas who refused did not significantly differ from
those who participated. They were all in practice for over one year, had practices
throughout the same geographical area and the practices were a mixture of male and
female physicians.

In all 27 visits the person chosen from the group practice to respond to the

survey was the indivi ible for i izati If the office manager responded

he/she did so on behalf of the physician who was designated to be responsible for vaccine
storage and handling. This method of response provided demographic information for a
physician in all 27 offices. Twelve female and 15 male physicians completed the survey.
The sex of the physician, geographic location of the office and the number of years in
practice were similar for all participants, close to half female (45%) or male (55%).
Refusals came from two solo practices in each of rural and St. John’s, both of these were
male physicians. Of the seven refusals from urban group practices three were males only
and three were females only and one group was mixed male and female. While this is

interesting, the small sample size does not allow for analysis of a statistical relationship

65



between urban and rural offices.

Most (78%) of the physicians who participated had been in practice for ten or
more years. No physicians interviewed had less than one year of experience. The storage
and handling practice of vaccines was not related to years of physician experience.

On average the physicians give one to four childhood immunizations a week.
This was lower than the number provided by public health nurses who provided five to
nine every week (O’Keefe, 1997). One rural physician stated that he provides fewer
childhood immunizations in the late 1990s, but may have a patient who cannot attend the
public health clinic because they are not offered in the evenings.

It is worthwhile to note that all (9) of the solo practices, from urban and rural
areas, provide less than one to four vaccines in a week (two or five a month). The
doctors in the solo practices explained that the ages of their patients do not warrant
childhood immunizations. The group practices performed more immunizations per
physician, on average five to 20 a week.

The survey and visit provided information from 73% of all physicians who
provide childhood immunizations on the Avalon Peninsula of Newfoundland and
Labrador. Fewer refusals came from the rural area; solo practices tended to give fewer
immunizations a week and no association was noted between immunization practice and
the number of years in practice. As these physicians continue to provide childhood
immunizations the primary research question becomes more relevant: are the vaccines

stored properly and do they provide as effective a product as possible?
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5.3  Guideline Assessment

Twenty-four of the 35 storage and handling guidelines were evaluated in this

study. The ions, which are iate in a physician’s office, were

assessed and data collected on how closely the guidelines were followed. This study did
not assess those recommendations dealing with policy and vaccine programs, which are
the responsibility of the province.

Solo practices (8) consistently met only 18 and 19 of the 24 guidelines observed.
Although one solo office that provided about five vaccines a week met 21/24 of the
guidelines, the remaining seven provided less than four vaccines a week and met less
than 20/24 of the guidelines. Group practices (19) met 21 of the 24 guidelines or greater,

but only one practice met all 24 guidelines.

5.3-1 Knowledge and Responsibility

According to the guidelines, 93% of practices had one person responsible for the
care of vaccines. In 78% of the practices the person who was responsible for vaccine
care also knew the correct storage temperature. In each practice, the person assigned to
vaccine care varied, with office managers carrying the responsibility in most (89%) cases
and the other 11% were the physicians themselves. The lack of an individual assigned
with this responsibility was a significant problem in the United Kingdom (Thakker &

Woods, 1992; Hunter, 1989). Having only one person responsible for vaccine care
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provided consistency and follow-up. This person would typically place the orders, check
the stock for expired vaccine, check for adequate space between the boxes to allow

airflow and maintain the and Vaccine orders were

filled on a monthly basis, thereby eliminating the need to stockpile vaccines. The same
person was responsible in Phase II, with one exception, when a maternity replacement
was also the office manager. The two offices without someone responsible for vaccine
care were groups from the urban setting. Of the six who did not know the correct
temperature two were solo, one each from rural and urban, and the remaining four were
group practices in St. John’s. The non-physician office managers who responded did not
differ from the physicians.

The person from each of the participating practices responsible for vaccines

d to many of the questions regarding the care of vaccines. When

asked the correct storage some icians quickly stated “
When asked to choose from three options, 78% gave a correct response. To the choices
of i) 5°-10° C ii) 0° - 3° Ciiii) 2 °- 8°C, iii is the correct response. In conversation, the
individuals who are responsible for vaccine care replied that they had received
information regarding vaccine care from varied sources including peer review,
newsletters and letters from the Health and Community Services offices.

When asked if the office held educational materials on vaccine care all 27
responded yes, but the investigator did not observe these materials. With regard to the

Canadian Immunization Guide, three (11%) of the offices were using the older 1991
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edition. The physicians with the old copies saw “no need” to purchase a new edition.
Eight (30%) offices indicated that they did not have a guide and five (19%) others had
an “old copy somewhere” but did not see a need to buy the Canadian Immunization
Guide. The remaining 14 (52%) offices did not know if they had a copy of the guide.
In late 1998 the new edition of the Canadian Immunization Guide (5* ed.) was made
available to all physicians in Canada. In Phase II all offices had the current copy and the
publication was also available online. This edition provides a complete section on
storage and handling of vaccines. While all offices had a copy, no major changes in
practice had occurred. The simple provision of the guide did not achieve a behavioral
change. This had been reflected in the literature (Arif et al., 1998).

Sixty-three percent (17/27) of those interviewed were not familiar with the
specific Vaccine Associated Adverse Event form (see Appendix I). The other ten offices
had heard of the form but had no need to use it. Discussion that flowed from this
question demonstrated that very few (less than one or two a year) had any “adverse
events” to report. Mild (expected fever, sore arm or thigh) adverse event reports were
not sought but would arise prior to the next immunization. No offices reported an active
surveillance for adverse events. Physicians commented that there were “even fewer”
events since the introduction of the acellular pertussis vaccine in 1997. Those physicians
who had occasion to report an adverse event did so with a telephone call to the local
Health and Community Services office.

OF the available 27 participating offices only four (15%) had a concern about the
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present process of vaccine distribution. The same complaint came from all of these four
offices — two rural and two urban. This concern involved the method of documenting,
recording and forwarding this information to the Health and Community Services office.
According to one of the physician’s interviewed this task was “too cumbersome, time
consuming and required copies sent after each immunization”. He commented that this

inefficient method should be changed.

5.3-2 Storage of Vaccines

All offices (27/27) were equipped with refrigerators and stored vaccines on the
center shelves of the main section of the refrigerator. This was not the expected
outcome as the literature had overwhelmingly found that vaccine was not stored in a
refrigerator and if a refrigerator was used often vaccine was placed in the door (Daniels
etal; 1991, Haworth et al,, 1993; Steinmetz et al., 1983). Most commonly (81%) half
size or “bar” refrigerators were used.

With regard to the guideline recommending storage of “vaccine only” in the
refrigerator, the majority (96%) of practices did store only vaccines in the refrigerator.
In Phase I, it was observed that one of the refrigerators was used to store blood samples
and in Phase II, of the offices observed three stored blood in the vaccine refrigerator. It
was confirmed that this was common practice. Those practices, which stored blood
samples in the refrigerator designated for vaccines, were all in the urban area (one solo
and two group practices). The office did not recognize that this was a problem. In one

practice, the full-size refrigerator was shared with dentists who stored their lunches
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there. The office manager stated that this could not be avoided.

It is recommended that water bottles be used to maintain the temuperature of the
refrigerator interior in the event of a power loss. None of the practices under study were
aware of this recommendation. The data collected in Phase I indicated that only one
(1/27) practice (a group rural practice) used water bottles; while Phase L1 showed a total
of three (3/27) with water bottles correctly placed in two rural group and one urban solo
practice. This, linked with the lack of power failure procedures — only ome office had
such a procedure posted — could lead to excessive wastage in the event of a power
failure. The other practices “did not see any need” (4/27) or “knew what to do” (10/27)
in the event of an extended power outage, the remaining ten had no comsment. The
participants also noted that they kept very little stock on hand; this helped to avoid
wastage.

Vaccine was transported in a thermal carrier bag or cooler in four of the 27
(15%) offices. In rural areas where a courier is used and travel distances are longer,
thermal bags or coolers were used. In all other cases (85%), the vaccine was picked up
by a secretary, courier or physician and transported to the clinic refrigerator in 10 to 15
minutes. The Health and Community Services offices provide the vaccine in a paper bag.

There are no studies available regarding the insulation value of a paper bag and the
guidelines clearly state that a thermal carrier should be used. These findirigs were similar
to United Kingdom studies that did not quantify the results but reported the problem of

lack of refrigeration during transport as a problem (Briggs & lllett, 1993; Cheriyan,
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1993; Haworth et al., 1993). In an Ontario study less than 22% of physicians reported
the use of insulated containers for transport (Daniels & Naus, 1994). In Newfoundland
no change was observed in the use of insulated carriers during the second visit of Phase
I

All 27 physicians offices had 18 or more of the 24 guidelines for storage and
handling practices in place. This was contrary to many of the studies that had been
discussed in the literature from the early 1990s. Of specific note is a more recent study

over those

from Finn & Crook (1999) which showed sij p
by Hunter (1989), Haworth et al. (1993) and Thakker and Woods (1992). Physicians in
the Finn & Crook study, much like those in this study, had started to use refrigerators for

storage and physicians have shown gradual improvement toward maintaining the cold

chain.

5.3-3 Temperature and Documentation

The use of in the vaccine reffij was higher than expected
and was the most significant of the changes in methods from Phase I to Phase I. The
literature review had indicated that few, if any, offices had thermometers (Daniels et al.,
1991; Hunter, 1989; Thakker & Woods, 1992). In Phase I, 10 of the 27 offices (37%)

had th and an additi eight had and were using thermometers

in Phase II. These offices with thermometers had found it difficult to find a thermometer

in the early to mid-1990s and often the expense was considerable, ranging from $30 to
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$150. The offices with thermometers in Phase I included one (1/6) solo rural practice,

four (4/6) group rural practices and five (5/13) group urban practices for a total of 10 of

the available 27 (37%) offices with Those who
after Phase I had done so as a result of the study.

In the rural setting two solo practices had obtained a thermometer by the second
visit, which made a total of three (3/6) solo rural with thermometers and three without
thermometers. The three rural group practices who did not have a thermometer in Phase
I had acquired one by Phase II. In the urban area, one solo (1/2) and two (2/13) group
practices purchased thermometers, making a total of seven (7/13) group practices with
thermometers. Further, the offices that purchased thermometers post-intervention found

them more ible in 1998 and at i lower cost of $20 to $50.

The temperature of the storage area was correct in 90% of the offices. Only one
of the offices (rural group) documented the temperature on a regular basis (weekly or
biweekly). Much discussion between the investigator and the person interviewed ensued
on this topic. Most physicians (25/27) regarded the twice-daily documentation of
refrigerator temperature as onerous. Two of the practices (one each urban and rural
group) had implemented a daily record when the thermometers were first purchased.
After a month or so it was found that the temperature remained constant; the practices
felt that there was no longer any need to record this every day. Others (20/27) said they
observed the temperature daily, but did not document it. This was also the experience in

the United Kingdom, Canada and Australia (Hunter, 1989; Daniels & Naus, 1994; Finn
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& Crook, 1999). Hunter indicated that only three of 36(8%) offices had thermometers
in the refrigerator; this study did not enquire about documentation. In the study done by
Finn and Crook, 27 of the 75 (36%) offices reported having a thermometer; 55% of
these read the thermometer once a day and one-third recorded the temperature. Daniels
and Naus (1994) reported that less than 15% of surveyed physicians used thermometers.
In this study, the one practice where the temperature was documented twice a
week, the physician explained that an event a few years previously had prompted the

change from i of the guidelines to i In di ing this personal

experience the physician related how the refrigerator had failed over a weekend and
hundreds of dollars of vaccine had been wasted because the temperature was not known.
This same office had a procedure posted that recommended specific action in the case of

a power failure. D ing the had also been a ion of peer

review and once physicians or the secretaries had started to do so it was “just part of the

routine”. The i of ing the reffij was discussed

during the first visit of this study, but only one additional office (rural) had begun to
document temperature when the office was visited for Phase II. Physicians and office

who to the ionnaire stated that ing the

temperature twice a day seemed to be a waste of time. One practice had started

the reffi, daily but the ‘was the same every

day for a month; so then they gave up the practice.

All offices (27/27) documented immunization on the client’s chart and all but one
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(26/27) provided the client with a record of his/her immunization. One urban solo
practice physician did not provide a record; he gave the records to the Health and

‘Community Services office and it was up to them to provide the record to the patient.
When the importance of providing a record to the parent was discussed, the physician
stated that he would take this into consideration. No change was noted in this practice

in Phase I

5.4 Availability of Freezers
The availability of freezers was not a practice guideline but was added as a matter
of interest. Discussion at the 1996 National Immunization Conference, held in Toronto,
included a new varicella vaccine which had to be maintained at ~15° C. The introduction
of this vaccine would partially depend upon the availability of freezers. Freezers were
only available in three of the 27 (11%) offices surveyed. In two additional practices a
full-size refrigerator was used but the freezers had been removed because they were not
needed. All childhood vaccines in the 1999 schedule are best maintained at 2°-8° C;
therefore the refrigerator is acceptable without a freezer. A lack of freezers in physicians”
offices could have implications for the distribution of the varicella vaccine if it was
recommended as a universal childhood vaccine. Other studies did not reference

collecting this type of information.
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5.5  Impact of Peer Review

‘While peer review was not an initial part of this study, it became a recurring
reason for the impetus to obtaining a thermometer. A review of the literature had
indicated that peer review is one method that promotes physician compliance (Grol et al.,
1988). From conversations with the physicians in this study, it was found that five of the
ten offices currently with thermometers (3 rural and 2 urban, all group practices) had
purchased them as a result of peer review. Peer review had been perceived as a positive

and the icians who had partici stated that it was “valuable”. This

had been the expected outcome of the peer review process (Cohen, 1991). In the
Newfoundland and Labrador Medical Association Communiqué (spring 1999), the
proper storage and handling of vaccine remains listed as a “deficiency which directly
affects patient care” (p. 13). For this reason the assessment of vaccine storage and
handling will continue to remain part of the peer review. The second unannounced visit
that indicated very little change suggested that peer review is more effective in
facilitating change than the type of intervention (written materials) used in this study.

5.6 Limitations of the Study

Throughout the period of this study, certain limitations may have been of

concern. The most significant limitation is that a bias may have occurred as a result of
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those who chose not to participate (27%). Those refusing to participate may not have

met any of the storage and handling ions. The icipants, ten offices
in total, comprised 27% of the total available sample of 37 offices. The refusals did not
differ by age, sex or geography of the participants; therefore, their practice could have
been similar. There is no indication that those physicians who refused had participated in

peer review. The letters of introduction, sent from the Medical Officers of Health prior
to the initial telephone contact, had stated the focus of the visit. Offices, who may not
have been maintaining proper storage and handling of vaccines, may have refused a visit
for that reason, not the one given at the time of the request.

An additional limitation, which may bias the study, relates to the letter of
introduction sent by the Medical Officers of Health. This letter, a requirement of the
Human Investigations Committee, informed the offices of the proposed visit as well as
the topic of study. Itis not known if this was reflected in the high adherence to
guidelines in those offices that participated. The fact that two different letters were sent
by the Medical Officers of Health may be a limitation, they could have had differing
impacts on participation. If the same letter had been sent the urban participation rate
may have been higher.

The instrument used to assess and measure the practice in physicians’ offices had
been previously tested for validity by peer review in the pilot. The questionnaire used in
the pilot study was refined to more accurately reflect the true situation in the office. The

questionnaire was comparable to that used in the Ontario Ministry cold chain assessment



(see appendix D) which had been validated through peer review. A lack of similar
studies prevented an opportunity to provide an adequate instrument, which had
findings of the initial visit when the same practice was observed.

The limited time for each visit (15-30 minutes) could only provide a snapshot of
the practice. While storage of the vaccines was observed at that time, it cannot be
ascertained whether the vaccine was left out during the practice day. Three of the
offices had reminders posted on the refrigerator: “DO NOT LEAVE VACCINE OUT
OF FRIDGE”. The interviewees denied that this had been a problem.

‘This study looked at childhood immunization as a separate entity from those
universal immunization programs that include influenza and pneumococcal vaccines for
the older person and those at high risk of complications. These programs are provided
almost exclusively by physicians, particularly in the fall of the year. Proper storage and
handling practices are necessary to maintain the cold chain for these vaccines. The
examination of these vaccines was not an objective of the study.

Finally, the sample size was a limitation. While all physicians who provide
childhood immunizations were included, the small numbers of participants have
implications for developing statistical inference. This is one of the main reasons that the
findings of this study can not be generalized to all of the physicians’ offices in
Newfoundland and Labrador. While worthwhile information has resulted from this

study, the large number of refusals in the urban setting makes it impossible to generalize.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to assess storage and handling practices of
vaccines in physicians’ offices. It has provided a baseline for storage and handling
practices for those offices visited, compared them to the national guidelines, and
suggested areas where improvement is required. The research has provided an overview
of storage and handling practices in Newfoundland, which had not been previously

available. to physician iance were also ized as a valuable and

necessary part of any guidelines or recommendations. This final chapter provides a

summary of the i ions and ions for further research.

6.1 Conclusions and Recommendations

The assessed practices met many of the guidelines, with all offices meeting at

least 18 of the 24 national guidelines. Those guidelines which were most commonly

deficient included the absence of a ion of the

temperature, proper procedure in the event of a power failure, and the use of water
bottles as a temperature stabilizer. The intervention during the first visit informed the
person responsible for vaccines of proper procedures and identified the deficiencies that
existed in their office. The largest change in post-intervention practice was the addition

of a thermometer in eight of the seventeen (47%) offices, which lacked thermometers on
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the initial visit.

with guidelines in icians’ offices as an issue is documented in

the literature and reinforced by anecdotal information. For those offices that adhered to

the guidelines, the most common factor ensuring compliance was peer review.

Continued support for peer review is since it
The recommendations, which may best address the shortfalls, would involve an
ongoing education program which would provide support for immunization and for
those physicians who participate. This may be achieved through the following
recommendations:
® The peer review process should continue to assess the cold chain and provide
support and background information for proper storage. A partnering of the Atlantic
Peer review, the Newfoundland and Labrador Medical Association and the Health
and Community Services provincial and regional offices could facilitate this.
* The Health and Community Services offices must continue to provide information on
immunization, storage, handling and documentation, and new vaccines.

The process of transport (using paper bags) from the Health and Community

Services offices to the physicians’ offices poses an obvious opportunity for a break in
the cold chain and should be changed. This method of transporting vaccines could
easily go undetected and impotent vaccines could be providing an opportunity for
disease in susceptible children. Strict application of the policy requiring physicians or

Health and Community Services to supply thermal bags for vaccine pick up is
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recommended.

The use of temperature monitors should be i for vaccine

specifically for areas where vaccine may be en route for an extended period of time
(greater than 15 minutes). Thermometers could be provided (at cost) to physician’s
offices.

* The documentation of immunizations required by Health and Community offices
provides the required information for the proper charting of the immunization
experience. The form had been described as “cumbersome” and “not user friendly”.
The development of an updated, more user-friendly form or computerised
immunization registry would benefit the consumer, the physician’s office and the
Health and Community Services office. While this does not apply to storage and

was di: d with the

handling it was a finding when i
* Close tracking of vaccine utilization could assist in maintaining effective inventory
control.

6.2 Further Research

Compared with other topics of health and of public interest, the storage of
vaccines gamers very little publicity. Not all provinces provide an audit process, which
‘would address the accountability of this portion of the physician’s practice.

Guideline nine (see Appendix B), which requires twice daily recording of the

refrigerator temperature, was the one guideline frequently seen by health care providers
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the i of this

as “non-evidence-based”. As a result,
guideline, saying it was “too onerous”, and contributed little to the maintenance of the
cold chain. The same response had come from the Health and Community Services
office when the pilot study had been completed in 1997; these offices now measure the
temperature twice a week. The feasibility of reducing the frequency of the recording

should be investigated.

6.3 Summary

Most of the objectives of the research were completely attained. A good

participation rate (73%) for the ion of i ires and visits to
offices to observe vaccine storage practices. For all offices visited the intervention
materials were discussed and left with the person interviewed. The second visit was
conducted allowing for a comparison of the initial practice with the post intervention
practice. The assessed practice was then compared with the national guidelines.
Providing effective immunization with potent vaccine will control disease in the
children and adults of Newfoundland and Labrador. This is one aspect of health
promotion and disease prevention that has been engaged in widely for decades. While
immunization dates back for well over a century, the focus for disease prevention
remains on providing effective and safe vaccines. Maintaining the cold chain promotes
the use of potent and effective vaccines, which in turn supports the public health goal of

achieving health for all through communicable disease control.
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Appendix A

History of Immunization in Newfoundland and Labrador
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HISTORY OF VACCINE USAGE AND TESTING IN NEWFOUNDLAND

MEASLES/ MUMPS/ RUBELLA

1997

Vaccine ( Code Name) Age given | Year started Year changed
Measles- Live (Lirugen) 9months [ Feb 1966 Sept 1970
Measles - (Lirugen) 12months | Sept 1970 Oct 1972
Rubella- (Meravax) 12months | Sept 1971 Oct 1972
Rubella- (Meravax)* Grade 5 Sept 1972 1981
MR 12months | Oct 1972 Dec 1974
MMR (MMR)* 12months | Dec 1974 Sept 1996
MMR 2nd-dose added 12818 Sept 1996
months
"Also offered to rubella negative women post parium.
DIPTHERIA/ TETANUS/_POLIO/ PERTUSSIS! Hib
Vaccine (Code) Age given Year Year Changed
Started

Diptheria (Plain) varied approx 1940 | approx. 1996
Tetanus (Plain) varied approx 1940 | approx 1991
Pertussis (Plain) <7yrs. approx 1945 | ongoing
Polio, Salk - PV varied approx 1955 | ongoing
Polio, Sabin - OPV varied 1962 Aug 1978
* Replaced Salk [PV from 1973 to August 1978
Diptheria Pertussis Tetanus & Polio (QUAD) 246,18mo4-6 | 1960 1984

s
Td&P Grade 9 1978 ongoing
DPT&P Adsorbed (DALE) 246,18mo4-6 | May 1984 September 1997

yrs
Hib conjugate PRP-D (CONHIB) 18 mos June 1988 June 1992
Hib conjugated PRP-D (Act-Hib) 2,4,6,18mos June 1992 July 1994 & after for

those ot receiving
Penta

DPT&P/Hib (PENTAVALENT) 2,4,6,18mos July 1994 September 1997
DT&Polio (GLEN) 24,6,18mo July 1996 ongoing
For those not receiving pertussis 4-6yrs.
DaPT&P/Hib (acellular pertussis PENTACEL) | 2,4,6,18 mos f;g!:mber ongoing
DaPT&P (QUADRACEL ) 46 years September | ongoing

P2




‘Tuberculin Skin Test: ~ CUTU TINE /Mantoux
BCG

vaccination
PRODUCT Target Year Started Year Changed
Tuberculin skin test Student urses. 1948 1975
(Cutitest) School program 1951 Sept 1975
BCG vaccination Student purses. 1948 1975
for those who were skin test -
negative. School program 1951 Sept 1975 (1979 in
Labrador)
Tine Test spot check schools, | approx 1972 approx 1982
employment etc.
5 T.U. PPD Mantoux approx 1982 angoing
2 step PPD 1996 ongoing
PRENATAL TESTING (Recommended)
TYPE Year Started | Year Changed Outcome
Rubella ELL 1975 ongoing All rubella negative offered vaccine post
partum or as necessary
Hepatitis B Janvary 1994 | ongoing All infants of HbsAg positive moms
offered HBV vaccine
HIV January 1997 | ongoing
OTHER
VACCINE Age Date Started Date Changed
Hepatitis B+ High Risk / Health Care 1985 ongoing
Workers
Hepatitis B +* Grade 4 Sept 1995 ongoing
to 1987

.

* Recombivax and Engerix
v oaly
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General recommendations Recommandations généraies
1 id chain should A=k reiatives  la chaine du froid devraient étre
penod-nuyunmv:um.emommmym. pﬁlﬂqﬂmllwhmml(emidugmhgmm
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2 2. Les vaccins qui inféri
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rekigeec o Cloar what is dans bon
1 do with them. jusqu'd
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correct storage temperatures for the various vaccines.

3.
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2. Central pharmacies and manufactrers who make long distance | 2. Les les fabri
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produits.
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This

requests i
discuss icians as a group net indis
Some guestions about you and your
1. Your sex:
OFemale Omale
2 How many years are you in practice:
Q<1 Ot Otoas O20-29
3a. Is your practice solo or group ?
Osolo OGroup
3b.  If group, how many physicians
are in your practice 7
a13 Jas 25 2]
Now some questions about Immunization in
Your practice:
4. Do you provide childhood

immunizations ?
Oves ONo

If yes, about how many
do you give in a week:

01«4 0Osg 01014 O>15

In your practice wha = responsible
for ordering vacin

ONurse

OPhysician
a! Other.

Who is responsible for checking for
expired vaccines?

TPhysician
CNurse

OSecretary
Other.

‘Who picks up vaccine from the local
depot 7
TPhysician

Osecretary ONurse

9b.

11a.

11b.

11e.

in your practice. The responses

on
are confidential with no link between thie response sheet to the office. The final report will

Is the vaccine transported in an
thermai bag to your office?

OYes ONo

If no, in what type of
container:

Where is vaccine stored in your
office?

O0oor of fridge
OMain partof fridge
Other.

Do you keep a thermometer in your
refrigerator 2

QOves ONo

If no, why not?

If yes, does someone in you
office record the

Oaily Oweekiy
OMonthty ONot at ail
O Occasionally

(you may tick more than one response

Owritten on chart

Owritten on a separate immunizatior
record

O Entered on a computer record

Other._

Do you give a record of Immunizat:
to your patient (or parent)?

immunization interview

Number __



ONo
14a. Doyou ngulaﬂy submit a record of
immunizations to the regional
community heaith office?
Qves ONo
14b.  If yes, how often ?
14c.  Ifno, why not ?
15a. Do you report Vaccine Associated
Adverse Events?
Oves ONo
15b.  If yes what format do you use ?
15c.  Ifyes, about how many in a year ?
Some on i in general:
18. Do you have a copy of the Canadian
Immunization Guide ?
Oves ONo
17.  What is the optimum temperature for
vaccine storage ?
Os-10°c O28°Cc Oo0-3°C
Some final. on access o
18. Does the current system for
distribution of vaccines meet your
needs ?
Oves ONo
19.  Ifno, how could it improve?

20.  Wouid you like more information or
the handling of vaccines ?

Oves ONo

21. Wouid you like mum information or
different vaccines

QOves ONo

22, Wouid you like to receive the resuit
of this survey ?

OvYes ONo

Would you consent for me to measure the
office Refrigerator Temperatura
OcConsent ORefused

If consent, temperature:

Do you have any other comments:

Many thanks for you time and
participation.

Immunization Interview

Number
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VACCINE UTILIZATION IN ONTARIO
WHAT ARE YOUR PRACTICES?

ﬂummnmmmlwﬁl
complsts i

vaccine-related activities should
37-42 should be completed by the

1-36of
physician.

Please

return to Stacy Daniels, Vaccine Utilization Review Project Coordinator, Dissase Control

Service, Public Health Branch by September 10, 1992. A stamped, self addressed envelope

has been provided for this purpose.

Thank you for your participation in this study.

CIRCLE RESPONSE:

Organization of Vaccine Program

1. Is there @ single person in the office who sssumes
primary responaibility for the cars and storage of
veccines?
(@) You

®)No  (c) Don't Know

1f yes, is this person s ...

On average, how aften do you order and receive
veccines?

(a) Evary Week
() Evary Month
If other, specify:

B} Every Two Weeks
() Other

From where do you order childhood vaccines?

@WMO  BIRN (@ RNA (d) Other
(a) Local Public Heaith Department
f other, specify: ®) Ontario G Pharmacy
(c) Hospital
(@ Other
2. is there @ written job description for the vaccine-reiated
duties undertaken by this individuai? If other, plesss specify
@Yes  ®INo  (c] Don't Know
7. How do you decide what quantity of vaccine to
Gf yes, attach copy) order?
3. Who administers most vaccines in your office?
@MD  ®IRN (@ RNA (d) Other
f other, specify:
Ordaring of Vaccines
8. On everage, ho doses of the following
vaccines do you use sach month?
4. Are the majority of vaccines you order administered
ta children? opT doses
oPv doses
(@ Yes  (B)No Wb doses
MmR doses
If no. to whom? T doses




5. o yen i 3 searaind oyens 8 phews W diwmisiit
ail vaccines ordersd and recsived:

(@) Yes BINo () Don't Kmow

If you. specify:

Handiing and Traneport of Vaccines

10. How do you racsive your vaccines from the ordering
ource?

(a) Office Staff Pick-up (bk Courier Service
() Government Pharmacy Truck (d) Other

If other. specify:
11. During delivery to your office, are the majority of
vaccines routinely transportsd with the following
‘equipment?
Always Someximes Naver
Ineulated Containers
ice Packs
Paper Bags
Non

12
12
12
uisted Containers 1 2
Newspaper or Paper 1 2
Thermometers 1 2

Other

Storage of Vaccines

125 hat o S e 70 and b ot & hasenec o 105
fice:

storage in your

14 ln the rebigursan oo ushikisy fof Vassins stomaan
or is it used for other purposes:

(a) Vaccines Oniy  (b) Other Purposes
f other purposes, plesse indicete the other uses.

(a) Lab Specimans  (b) Medications
(c) Staff Lunches  (d) Other

It other, spacify:

15. Is there & spacific temperaturs, or range of
at which i

() Yos ®) No (c) Don’t Know

1f you, please specify: *c

1s there & thermomater for messuring the temperaturs
in the refrigerator?

() Yos (b) No () Don’t Know

If yos, how often do you read it in an average week?
times.

17. Do you recond temperatures in a log book or graph?

Always Somatimes Nevar
1 3 . s
¥ wiways or sometimes, how often do you record
them?

() Daily (b) Weakiy
(c) Monthly  (d) Other:

18. Have you had any refrigerator failures (freezing or
wamming) in th past two years that have resuited in
vaccine loss?

(c) Don’t Know

() Yo (b) No

If yos. how many times?
19. Do you stors new and old vaccine to facilitate using

the older vaccine first (e-g-, put in new vaccine on
one side and take cut from the other?)

Always




20. Do you stors any veccines in the daor of the
refrigecstor?

Alweys Sometimes. Never
1 2 3 - 5

21. s heat harmful to vaccines?
(@) All Vaccines (b) Some Vaccines (c) No Vaccines

It some, plesss spacify which vaccine(s) are most
senaitive to heat.

22. Ia freazing harmful to vaccines?

() Al Vaccines (b} Some Vaccines (c) No Vaccines

1f some, plesse specify which vaccine(s) are most
sensitive 1o freezing.

23. Do you know how to tall if DPT vaccine has been
frozen, then thawed?

() Yes ®) No

1f yes, how?

25. Do you use multiple doss visis of some vaccines?

(@ You ®) No

1 yes, whet do you do with partially used visis of
vaccine at the end of the office day?

(@) Keap b) Discard
1f keep, do you mark the date on the visls?

Always Sometimes Never
1 2 3 4 5

Do you put thess visls in & special place?

27. Do you have office guideiines on proper storage and
handiing of vaccines?

(@) Yeu ®) No (e) Don’t Know

Vaccine Dispossl

28. Whatis your policy sbout when to discard vaccines?

N

4. Is light hamful to vaccines?
#) ol vaccines b} some vaccines c) no vaccines

It some, plesse spacify which vaccine(s) are most
sensitive to fight.

29. How do you dispose of vaccines?

. What proportion of ail vaccines used in your office
are discarded or returned for any resson?

% of ail doses




a. wmn mm of the following vaccines are most

.an-mmmul
o .m
___DPT
—oev
—)
—
Other (specify)

33. Whet factors exist in your practice that increase the
likelihood of vaccines being discarded?

FOR PHYSICIANS ONLY

37. Whare did you leam most sbout vaccine storsge and
handiing? =

(e Journais @) Contining Education
{6} Ministry of Hesith  (f} Product information
Information Sheets
(g} Other (speoify):
8. lwmm._-m-—:i—bg.
imemunizevon scheduies,

indicetions, etc.), wha do.
you contact most often?

34. Do you record discarded of returned vaccines?

Sometimes

Always
1 2 3 4

i}

It yos, where?

Genersi Vaccine Practice

35. What information on lml-nm-nuunﬁy
recorded on the patient’s chart

:‘
3

Don't
Know.

Date
Neme of Vaccine
Dose

Route.
Site of injection

Lot Number
Manufacturer
Signature

Other Info. (specify)

T

36. What information on immunization is routinely
recorded on the patient’s own immunization record?

§
z
g

Don't

Date
Name of Vaccine

Lot Number
Manufscturer

T

LT
T

Signature
Other info. (specify)

42. Do you have sny comments or
M-Whm-ﬂm-lv-ﬁ—
hmn——bﬂﬁrmm

- THANK YOU VERY MUCH FOR TAKING THE TIME TO
- wmom
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Informed Consent for Participation in I ion P ices in Physician
Offices on the Avalon Peninsula

My name is Cathy O'Keefe and [ am a graduate student of M ial University of Ne M
mfmonalbackgoundhasbcmm?uhucﬂahhmdDnsmeCnmlnndprdmology Asparto
my studies [ am ing research related to i practices. [ have received approval fron

ial’s Human i C i to conduct this study. [ have also talked witi
represenmatives of the College of Family Physicians, the Newfoundland Medical Board th
Newfoundland and Labrador Medical Association, Community Heaith St. John’s Region am
Community Heaith Eastern who are aware of this study.

and documentation.
. To provide information to support proper storage, handling and documentation in physicia:
practice setting.
. To assess the change in the immunization process in physician practice setting from an initial t
a second visit.
. To compare pre and post intervention practice with national guidelines.

Purpose of Study:
. To assess present i ion practices in icians offices with parti focus on storage
handling

Description of Procedure:

Today" s interview will take about 10-15 minutes and wuh your pemnmon will involve question:
the of your refri; and pi on storage, handling an

documentation. lndneeorfourmondzslwdldmpbackmdmmwnhyuu.crywseumy the us

of documentation materials and whether or not they are effective, measure the refrigerator temperatur

and collect any comments on immunization.

Confidentiali
Allof the i ion provided will be d will be piaced on the intervie
form and these wiil be secured in a locked cabinet. ﬂnldmﬁmnnofphysmpucuesmmem
will be held by my thesis supervisor Dr. Bill i ¢

Liabilitv Statement:

Your signature indicates your consent and that you have the i

research study. In no w-ydnadn;wuveynurlegﬂn@lsmmlmemﬁmmmmmmlv:
2gencies from their legal and professional responsibilities.

Thank you for your time and cooperation.

Consent for Interview today, of T and a second visit :
three or four months:

Panticipant's Signamure Witness Date
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MR. 9.19%8

1:28PM EAST COMM HLTH HPP NO.718 P.2/5
ﬁ S0~ Eastern Newfoundland Regional
Community Health
COMMUNITY HEALTH P.O.Box 70
EASTERN REGION Holyrood, NF
A0A 2RO
Fax: 709-229-4005

Administration February 24, 1998
CE.O.'s Office _— 3
Business Office/ Dr.
709-229-4124
Human Resources P.0. Box 299
709-229-3973 Kelligrews, NF

_.AOA2TO
Community Health
Client Services D“'?"-'
Public Health Nursing cmutobnbapnnaplumahoduf pnmaryprevmnnn.
Home Care ially in the pr diseases. ians play an
'Home Suppert role inii izati in and Labrador.
Rehabilitation
TaBA12 thxn:hgmmommhsywmybewﬂnmdbymﬂeown

graduate student in C Huub. i 'Umvu—mynf Ne I
Health Promotion/ | Who is conducting 2 study on i i offices in
Protection Eastern Newfoundland. TheNewfoundhndMedmaleﬂ.Newfmmdlandmd
Labrador Medical Association and the College of Family Physicians are all familiar

Communicable Disease | with this study. The objectives of the study include:
wmm . To assess immunization practices in physician office settings with a focus
Health Edocation on storage, handling and documentation in immunization practices.
Child Health
709-229-3367 . To provide information which supports practice guidelines consistent with
Mental & those of the National Advisory Committee on Immunization.
Aagel ms“"‘“ ] + To assess the change in practice from the initial visit to the second visit,

. To compare pre and post intervention practice with national guidelines,
“Nationai Guidelines of Childhood Immunization” National Advisory
Committee on Immunization, December 1997.

-



MAR. 9.1998 1:29PM  EAST COMM HLTH HPP NO.718  P.25

Page Two )
Latter « Dear Physician
Dat: February 24, 1998

Avlmmyun—nﬁcewiﬂbs ‘which will take ap; i 10-15 minutes of your time.
The information will be compiled in study results.

Information on individual practices will not be available in the results, which are expected to be
available in late 1998.

Wehapuo mmmwapumwuhhusmdy ‘which may contribute to improved
practices and a heaithier

Sincerely,

Catherine Donovan, M.D., M.H.Sc.
Regional Medical Heaith Officer



COMMUNITY HEALTH

. JOHN'S REGION

March 11, 1998

Dear Physician:

Studs

Within the next two months you mybeconmcwd by Ca.!hmg O’Keefz,a
graduate student in the Master’s Program at C Health, i of
Newfoundland. Ms. O'Keefe is ing a study of i izati mcuamong
physicians in our region. A smaller study of this nature was carried out upon physicians
in the St. John's area last year, and was well received. The Newfoundland Medical
Board, the Newfoundland and Labrador Medical Association and the College of Family
Physicians have all been consulted regarding this project.

The main focus of this study will be to collect data on vaccine handling before
and after information on the National Advisory C: on
has been provided. An office visit of between 10 and 15 minutes will requested.
Summary information on the study resuits will be available to participants.

I hope you will consider participation in Ms. O’Keefe’s study. Should you have
any questions, please be in touch.

Yours sinm

ANN ROBERTS M.D.
Medical Officer of Health
Assistant Executive Officer

23 Condaee Place 0. Box 73 0. Bux 190 0 Buc e 0O Boxss PO Boxdt PO.Box 72
TO. Bur L3122 Porumal Cove. NE Bell sland. NF Tocbaw. NE BavBull NF  Femvisnd NP Trepmmew NF
S jobax NF A0 3KD ‘A0A $HO AIK 1 A0A 1 AOA 20 A0A 40

952907 Pty it freun 5% 82850

A8 AL
384800
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B COMMUNICABLE DISEASE REPORT
‘ , Province of Newfoundland and Labrador
Vol. 18, No.3 March 1996

VACCINE STORAGE, TRANSPORTATION AND WASTAGE

Storage and Transportation

In the June l%hmeoflh:C:mdunCnmmnnnbleDmRmNmmﬂgmd:hnafu
vlecmesmngemd ion were released. i vae:mentheopnmzllempa:mm
@ 108" C) from the time it leaves the ini ¢ ining the cold

d:.lm) is amajonssuaforﬂwsewhopwwdemmnmmm ‘When the cold chain is
there is a possibility of reduced vaccine effectiveness, vaccine failure. an increase in
iocal reactions post immunization. and increased vaccine wastage. In summary:

To keep-vaccine at proper temperature:

- Keep refrigerated.

- Refrigerate as soon as it is received from the shipper.

- Do NOT store on the door of the refrigerator or near the freezer section.

- The refrigerator should not be used for anything eise (eg. lunches).

- Refrigerator doors should be opened only as often as necessary, and for only
as long as necessary.

- The freezer compartment should be kept ice free.

- Ice packs shouid be stored in the freezer section and water botties
should be stored on the doors and lower area to stabilize temperarure.

- Make sure door is closed when not in use.

- Space products to allow for circulation of air.

W person appointed for vaccine management should:

- Be trained regarding the i of proper
- Do two temperature readings every work day and record same.

Other vaccine related concems:

- One person responsible to have a procedure in place to maintain cold chain

inthe event of power outage or refrigerator failure.

If vaccine is returned due to possible exposure to heat or freezing. refrigerate

inabox labelled DO NOT USE uniil exposure is checked and advice obtained
regarding use.

- A poster with information on cold chain should be posted in all vaccine storage areas.



Compiete regular mai of equi with ing of same.
Place a sign near the plug of the refrigeration unit and electrical outlet to ensure the unit doe
not become unpiuged.

For those requiring specific information on transportation of vaccine please refer to CCDR Vol. 21
11p.95-96.

Vaccine Wastage

The total vaccine wastage for Newfoundland and Labrador for the five year period 1990 - 1994 wa.
approximately four 1o six percent of the total dollars spent on vaccine annuaily. While this is a
significant amount it appears to be low compared to other provinces who have researched this area.

A vaccine wastage report was done for the Department of Health in 1995. Many of the recommend
tions of this report were similar to those found in the national recommendations for storage and tra
portation which have been discussed in the previous section. Some other recommendations have b
made specifically regarding vaccine wastage. they inciude:

Vaccine users should order and stock only the amount needed.

Retumn soon-to-be expired vaccine for redistribution in health unit.

Provide information for all personnel involved in vaccine handling and storage

(including public health nurses, physicians. clerical and cleaning staff).

Place a poster on the storage unit with facts regarding vaccine storage.

Ensure the availability of adequate packing and storage materials. including: ice packs. insu
vaccine bags. styrofoam boxes, cold and hot monitors for en route packaging ( for long dist:
transport ).

Use couriers who have been informed of the importance of maintaining the proper temperar

The di; d here are also inciuded in the and Labrador
Immunization Manual p. 8.3-2.
Cost per dose of commonly used vaccines ( 1996 )
DPT&Act-HIB 518.10 Td & Polio $ 835
Influenza S 1.77 Hepatitis B(1 ml) $17.35
MMR $ 8.21 Rabies vaccine $62.14

References:

Evaluation of Vaccine Wastage. Disease Control and Epidemiology, Department of Health: April 1995.
Nationai Guidelines for and ion. CCDR 1995: Vol 21-11: p 93 - 103.




CCDR \'ol. 23 (ACS-6) GUIDELINES FOR CHILDHOOD... Page |

l‘ a Health Samté  /feaith Protection Brancii - Laboratory Centre for Disease Control
Canaga  Canada

An Advisorr Comminee Statement (ACS) -

~ -
National Advisory Committee on Immunization (NACI)?. » )

. -
GUIDELINES FOR CHILDHOOD . .
IMMUNIZATION PRACTICES * by

Canada Communicable Disease Report -

Volume 23 (ACS-6), 1 December 1997

owni

PREAMBLE

The Natonai Guadelines for Childhood Immunization Practices have heen developed by the National Advisory Committee «
Immunization (N.ACI) through an extensive consuitation process. Thev are an integrai part of achieving our nationai goals
and tareeis for vaccine-preventable diseases of infants and children. The purpose of these guidelines is to achieve a standa
of praciice that will ensure vaccines are handled property and delivered to ail children as recommended by provincial and
terrutorial programs.

Immunizauon 15 a major cornersione in our efforts to improve the heaith of peopie ail over lhewo'ldllu-nm:bk fo.
the giobal f smailpox in 1977 and the of paraivtic welitis in the

certfied b the Pan A Health O n 1994, 1 diseases h

decrease in Canada, demonstrating the effectrveness of exisung provincial and terrtorial programs. aih-aaa:ﬁlrw
plaved by prrvate and public providers. Compared (o the pre-vaccme era. the Canadian achievements have been remarkab.
over a V3% decrease in the incidence of many diseases - measles. invasive infections due 1o Haemophilus influenzae rvpe
and the compiete elmnation of polio.

Outbreass or vaccme-prevemtable diseases occur. however. as highlighted by recent epidemics of measies and pertussis. Ir.
additicn . ases of congenital rubeila syndrome contimue to occur. These have been auributed larzety 1o inadequate
immunczztion i certamn populations. The increase in pertussis cases m Canaia over recent vears. the i
polio virus u 1993 and 1996 inio Canadia and the diphtheria epidemic in Eastern European countries remind us that the ri:
Jor these diseases sl exists despite current programs. and that the level of protection of the population must be kept as his
as possinie.

The vaite of immunization has been definitely established. One tends 10 take its benefits for granted and Ll
leads 10 compiacency. Ve no longer see the devastating effects of vaccine-preventable diseases. Moreaver., e ofe
Bl = oo (R oppem oy« of s Bl p e 6 R e oL et O
risks. [ untormnate implication is that more people mav abandon or even oppose immunization. A recent il
revea..i that the public was weil informed by heaith-care providers about the risks of side effects but less informed about
benerits 11 recerving vaccines.

Somte -1 11 estahlished national goals and targets have been achieved and good progress is being made towards the other:
but mucn criort 1s sull needed to reach them ail.

Sever:: “.x1ors pomt to the need for Nationai Guidelines for Childhood Immuntzation Pracuces.
*  wunion-hased estimates of vaccination coverage for 2-vear-olds in Canada show areas for concern. Coverage

n tour doses of pertussis. tetanus and diphtheria vaccine was 87% versus a target of 95%. In addition. there 15
« 10 no coverage for groups that oppose vaccination on reitgious erounds. and coverage is unknown for the anm

vog 1
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influx 0 (anada of about 60.000 newcomers < 18 vears of age.

*  There are mussed opportunities for vaccination m Canada, resulting in preventable morbidity and mortwality. In 19
and 1994, respectively. 17.5% and 25.0% of cases with Haemophilus influenzae type b infection occurred in
children wio were eligible to receive vaccine but did not - some as a result of parental decisions not to immunize ¢
others as a resuit of inappropriate deferrai of immunization or faiture 1o give the vaccine as recommended.

*  Some provinciai studies indicate that up 1o 13% of vaccines were exposed o freezing during distribution and stora

Thie reportmg of vaccine-associated adverse events varies widely across jurisdictions in Canada.

The continued success of routne childhood immunrzation requres that ail those imvoived. inciuding poiicy makers. progra
admiristrators. and providers take a pro-active approach to childhood immunization. and work together o achieve and
mamniain a iugh standard of excellence in planming. conducting, and reviewing childhood immunization programs.

NACI embarked on a process of developing guidelines for childhood immunization practices which could be appiied to
currem: pubiic and private systems for vaccine delivery. The guidelines were firstdrafed in 1995. They were revied after
2 years of with provincial and terruoniai health professional medical. nursing, public-heaith. and
hospial oreamizations: individual providers: and child advocacy groups: and discussion at the 1996 National Immunizatic
Conference. They have been endorsed by the Canadian Pacdiatric Society, Health Canada's Advisory Committee on
Epidemiology. the College of Family Physicians of Canada, the Canadian Medical Association, the Canadian Nurses
Assoctation. the Aboriginal Nurses Association of Canada. and the Society of Obstetricians and Gynaecologists of Canade:

The guidelines are deliberately broad, far-reaching. and rigorous. Defined as directing principles. they represent the mos:
desirable immunization practice. Providers can use them to assess their current practices, and to identify areas of exceller
as weil as areas requiring improvement. Some of the guidelines require the of the provinces and te
the need 10 track immunizations and audit coverage levels). Furthermore, some providers and programs may not have the
necessarv funds to impiement the guidelines fullv at this time. In such cases, the guidelines can act as a ool to better defin
immunization needs. and to demonstrate the need for additional resources 1o achieve national goals and targets.

These guidelines are recommendied for use by ail heaith professionais in the public and prrvate sectors who administer
vaceines or manage mmunization services for tnfants and children. Some of the guidelines will be more appiicable to
particular settngs or simations but all shouid be considered in reviewing current practices.

Certan terms iave been used throughout. “Provider” refers nurse. a
vaceme. ﬁfnd:v-ﬂdmdhnxpomnbk/cragmdu&ﬁmmunﬁnrdnnh\! “regular
immunization provider " Given the variations in practices and across Canada, itis that there may
70 idenufiable reguiar provider i some cases and the term may encompass a collective group i other cases. cmu or
“children " is used to refer to individuals. from mfancy through being

prescribed by routine immunization schedules. Terms such as “client " and “patient SR b lioidbe
considered interchangeable with “child” in the text. “Parent" is used throughout 10 designate the individuails) legaily
responsibie for the child and inciudes both parents as weil as legai guardians.

Ideally. should be part of childhood health-are programs (o ensure that children of all ages
are up-to-date with recommended schedules. The deliverv of primary care to infants. children, and adolescents and routin:
immunization n Canada is done in a variety of settings - from physicians' offices to public-health clinics. Private

and local heaith officials should cooperate in their efforts to assure high coverage rates in the community to achieve and
marmtain the highest possible degree of v pi diseases.

On behaif of the collaborating groups. we ask for your full cooperation in striving to follow these guidelines for childhooa
immunization pracuces.

GUIDELINES FOR CHILDHOOD
IMMUNIZATION PRACTICES
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GUIDELINE 1
Immunization services should be readily available.

Immunizaton scmu::shmldbuapmnvcwmen«dsofpnmlsmddnldlm When feastble. providers should schedule
with for other heaith services for children. Immunization services,
whether public-health clx.rucs or physicians’ offices. should be available during the week and at hours that are convenient for
2 parents. Services should be available on working davs. as well as dunng some other hours (e.g. weekends, evenings,
early mornings. or funch hours).

GUIDELINE 2
T i

10 the receipt of vaccines.

While apporntment systems facilitate clinic planning and avoid unnecessarily long waits for children. appotntment only system
may actas barriers (o the receipt of vaceines. Children who appear on an unscheduled basis for vaceination should be
accommodated t hen possible. Such children should be rapidly and efficienty sereened without requiring other comprehensive
heaith servces

A relizble decision to clicited from a parent. and on the provider’s
ob\nuumamijmmduﬂxwdhnxumnmAummmﬁa

*  asking the parent 1f the child is well

< g the parent (Tablel)

. the parent 10 previous

* observing the child's general state of heaith.

Policies and protocols should be developed and 50 that the of does not depend on
individual wntten orders or on a refermal from a prmary-care provider.
GUIDELINE 3

Rowine childhood immunization services should be publicly funded.

All rounine childhood immunizations. as recommended by NACTL should be considered necessary medical services. As such,
they shouid b provided at no charge to panients under provinciai and termtonal heaith-service systems.

GUIDELINE 4
Providers should use ail clinical 10 screen d vaccines and, when indicated, vaccinate children.
Each encounter with a health-care provider. including those that occur during i 10 review the

immunization status and if indicated. admmister necded vaccines. Physicians who offer care to mfants and children should
comsider the :MmUnIZation status at every Wisit and offer immunization service as a routine part of that care or encourage
atiendance st the appropnate public heaith or physician clinic. At each hospital admussion the vaceination record shouid be
reviewcd, and before discharge from the hospital. children should receive the vaccines for which they are eligible by age or
health status th chxld s current immunization provider should be informed about the vaccines administered in hospital.
Howex ‘significant 1n keeping records of immunization histories

GUIDELINE §
Providers shouid educate parents in gemeral terms about immunization.

Provicers -:ould educate parents in a culturally sensitive wav., preferabiy in their own language. about the importance of
vaceination. the diseases vacenes prevent. the recommended immunization schedules. the need 1o receive vaceines at

: sues. and the importance of bringing therr child's vacemation record to every health-care visit. Parents should be
take responsiblity for ensunng that ther child compictes the ful senies. Providers should answer all
41 and provide appropnate education matenals at suitable reading levels. preferably in the parents' preferred

Aprii 23, 9% 11
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“language. Providers should familiarize themseives with provided by health
depanmens as well as other sources.

GUIDELINE 6

Providers inform parents in specifi bout the risks and bemefits of vaccines their child is to receive.
Information pamphiets about labl 1 ‘heaith in many provinces and the
temtones. and also from the Canadian Paediatnc Society. Such pamphlets are heipful in answering many questions that parer
may have about Providers should d m the i record that they have asked the parents if they have

any questions and shouid ensure that satsfactory answers 10 any qUESLODs Were given.

Providers should expiain where and how to obtain medical care during daytime and nighttime in case of an adverse event
following vaccmation.

GUIDELINE 7
Providers shouid . deferrai i of vaccines for ions only.
There arc very few © ccording to current Canadian guidelines and providers must be awar
of them. Accepting conditions that are not ften results in the needless deferrai of indicated vaccines.
Minimal acceptable screening procedures farpnmmm:mdmnmdmmmdnﬂeuhngquummdmnbumo{
possible adh following prior ing any existing (Table 1)
%’l‘able 1: Ce indications and ions for ines™
Vaceines True Precautionst®. Not
i Contraindications Contramndicauons
| All Anaphylactic reaction to previous Mild to moderate local
Ivaccines vaccine dose reacuons following injection
i of vaccine
Anaphyiactic reaction 1o vaccine
| constituent Mild acute illness with or
| without fever
Moderate or severe iilness with or
without fever Current anumicrobial therapy
Convaiescent phase of illness
Premamnty
lem\n t0 infectious
disease
b:;r or family history of
, except personal
E,uyofmwyluh 10 one
for more vaccine components
DPT  Anaphylacuc reaction to previous dose  Hypotonic-hyporesponsive state [History of pertussis
f within 48 hours of prior dose of |
\aceine DPT ‘ever >= 40.5° C after prior
dose of DPT
Family history of sudden
infant death syndrome
|
‘Convuision within 48 hours
lof prior dose of DPT
|
Famly history of convuisions |

Apni 28. 1998 1
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inconsolable ‘
lasting >=3 hours, |
48 hours of prior dose ‘
DPT
OPV  Iniecuon with HIV or houschold contact Pregnancy feeding I
w i
mv “urrent antimicrobial therapy |
|
Immunodeficiency state iarrt |
! i
Immunodeficicat household contact
PV Anaphviactic reaction 10 neomycin
MMR . v ‘Anaphy toegg PPD
ngestion.
Pregnancy (Note: The theoretical risk of ‘Simultaneous TB skin testing
fetal damage, if any, is very small. Thus pmmm 5 .
rubella immunization in the first (Current antimicrobial therapy
tnmester should not be a reason to
consider termunation of pregnancy.) Infection with HIV
Immunodeficiency state INon-specific allergy
Hib History of Hib disease
HBV ; Pregnancy
Influenza Anaphylactic reaction to eggs ! [Pregnancy
~ Adapted trom the Canadian Immunization Guide. 4th edition, 1993. For further information consult appropriate
‘sections of the guide.
" The events or conditions listed as i i but should be y in
determuning the benefits and risks of adminsstering a specific vaccine. If the benefits are believed to outweigh the
Tisks (e g during an outbreak or foreign travel). the vaccine should be given.

GUIDELINE 8

Providers should administer ail vaccine doses for which a child is eligible a the time of each visis.

Available evidence indicates that most routine childhood vaceines can be administered at the same visit, safely and effectively
Some vaccimes are provided in 2 combination format whereby more than one is given i 2 single injection and others require
separate imiestion.

GUIDELINE 9 &
Providers shouid hat all vaccinations are accuratety recorded.

9.1 Data to be recorded in the child's record at the time of vaccination

For each vaccine sdministered the minimum data to be recorded in the child's record should include the name of the vaccine, ¢
date (day. month. and year) and route of the name of the the lot number, and the name
and title of the person administering the vaccine.

9.2 Updating and mai the ination record

All providers should encourage the parents to maintain a copy of their child's personal vaccination record card and present it ai
each heaith-care visit so that it can be updated. If a parent fails o bring a child's card, the provider should ensure that adequate
information 15 given so the parent can update the card with the name(s) of the vaccine(s), the date, the provider and the facility
9.3 Documentation for vaccines given by other providers

Providers should factlitate the transfer of information in the vaccination record to other providers and to appropriate agencics i
accordance with legislation.

Aprii 28. 1998 1
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When a provider who does not routinely vaceinate or care for a child admurusters a vaccine to that child. the regular provider
shouid be mntormed.

GUIDELINE 10
Proviiars i -

bl ies of the ination records (o facilitate

— X

Providers should maintain separate or casily retnevable summanes of vaccination records to facilitate assessment of coverage
well as ine and recall of children who In addition. files should be sorted
periodicaily. with inactve records placed into a separate file. Providers should indicate in their records. or in an appropriately
identified piace. all primary-care services that each child receives i order to facilitate scheduling with other services.

GUIDELINE 11
Providers should report clinicaily significant adverse events following vaccination - prompuly, accurately, and completel

hmrmgofd\nmmhwmg\mumumdmmmmuuhw allowing for timely corrective
action when noeded. and update regarding

Prowiders should instruct parents to inform them of adverse events following vaccination. Providers should report all clinicail
sigmificant cvents 10 the local public-health authony. regardless of whether they believe the events are caused by the vaceine
not. Providers shouid fully document the adverse event in the medical record at the time of the event or as soon as possible
therearicr. .\t each immunization wisit. information should be sought regarding senous adverse events that may have occurree
followinz previous vaccinations.

GUIDELINE 12
Provide il - = i e iorial lgis
Wswmmlm for di Reportng of i is essential fo

f programs. to facilitate public-health investigation of vaccine fail
mdu;lacnhm:-mmdnlmvunpnmmlduu'sﬁdmwmpaﬂml\mnwmulvpm

GUIDELINE 13
Providers should

S

Vaceries must be handled and stored as recommended in manufacturers' package inserts. The temperatures at which vaceine
are transnorted and stored should be momitored daily. Vaccines must not be administered after their expury date.

Providers snould repont usage. wastage, loss. and inventory as required by puwlncllL terntonal or local public-heaith
authonues.

Providers should be familiar with published national and local guidelines for vaccine storage and handling. Providers must
ensure that any office staff designated to handle vaccines are aiso familiar with the guidelines.

GUIDELINE 14

e i sl 5 it ll locac " =
Prowiers administering vacoines should maintain a protocol that, a & minirum, discusses the appropriatc vaceine dosage,
vacene contrandications. the recommended sites and techniques of vaceine as well as

ergency management. The Canadian Immunization Guide and updates. along with package inserts, can serve as
referencas for the development of protocols. Such protocols should specify the necessary emergency equipment, drugs
(incluciz:2 Josage), and personnel to manage safely and competently any medical emergency arising afier administration of a
vacemne L1l providers should be famuliar with the content of these protocols. their location. and how to follow them.

GUIDELINE 15
Providers should be properiy trained and maintain ongoing education regarding curremt immunization recommendatio

ust be admmistered only by properiy trawned persons who are recognized as qualified in their specific jurisdiction
ongoing educanion should be based on current guidelines and recommendations of NACI and provincial and
nustrcs of health. the Guidelines for Childhood Immunizauon Pracuces. and other sources of information on

April 2% 1008 1
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immunization
GUIDELINE 16

Providers should operate a tracking system.

A tracking system should of upcoming vacei as well as recalls for children who arc overdu for the:
vaccinations. A system may be manual or and may nessages. All providers should

identify. for additional intensive tracking cffors, chuldren considered at high risk for failing to complete the immunization ser
on schedule (e g children who star therr series late or children who fall behind schedule).

As an added measure, providers should encourage of. and with. 2 pr ial and
temtonai immunization tracking system.
GUIDELINE 17

dits b clinics 10 assess the quality of immunization records and assess
immunization coverage levels.
labx i , an audit of i services includ of all or  random sample of

10 assess the quality of and to determine the S level (e.g. the

maz.u«mmmm)mmwn- i be discussed by part of the:

eiop solutions pr identified

" Members: Dr. D. Scheiele (Chairperson): Dr. J. Spika (Executive Secretary); N. Ammstrong (Advisory Committee
Secretanat Officer. Dr. G. DeSeres: Dr. P. DeWals: Dr. L. Gemmull; Dr. S. Halperin: Dr. B. Law: Dr. M. Naus; Dr. P. C
Dr. W. Schiech III: Dr. B. Ward.

Liaison Members: Dr. J. Carsley (CPHA), Dr. T. Freeman (CFPCY), Dr. J. Levingood (CDCY; Dr. V. Marchessauit (CPS
Dr. A. McCarthy (ND, Dr. J. Salzman (CATMAT); Dr. J. Waters (ACE).

Ex-Officio Members: Dr. P. Duclos (LCDC); Dr. L. Palkonyay (BB); Dr. H. Robinson (MSB).
Members of the the National for.

Childhood Practices: N. Armstrons:
DrALam:(CMA).DrPdeDrB Law (Chairperson; Dr. V. Marchessauit: Dr. M. Naus: Dr. P. Varughese
(LEDCY: Dr. J. Waters.

[Top of Page]

[LCDC] 1 [Erancais]
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Script for initial contact (2-3 minutes)

Hello, my name is Cathy O'Keefe and | am a student at ial University of
C ity Heaith. is related to ization. Does your

office provide childhood immunizations. Yes No

(If yes) | would like to make an appointment to visit your office for 10-15 minutes in the

next month or so. When would be the most convenient date and time for you.

Date :
Time:
If no or not sure if Dr will be able

Would it be o’kay for me to call back later ?
I will leave my number if there is any change: 753-1349 (home number)

Script for Second visit: (5-10 minutes)

Have you had any ic or about the i ion left on the last visit?
On Storage and Handling:

On Documentation:

If consent was given, may | your refri 2

Do you have any other comments:
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Promcted when compieted

T N Sarss >IN CONFIDENCE TO: Dissase Contrl and Eoidemicic
e e
REPORT OF A VACCINE-ASSOCIATED Fp-coa—

ADVERSE EVENT(S)

==
& o i e
) wdetance of pudert clacharge wan: ierrrascey sgre [
e it v il i i |
O e msmon soene swmine =
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@ eanang past ceareetjorsts) [
i N
e
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] e

—
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Temparsnirs butovad 1 be high bt ot recorsed (]
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Lastng over 24 hours e
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HC/SC 4229 (03-96) NFLD WHITE - Disease Control  CANARY - PHN Supervisor _ PINK - Health Record  GOLD - Doctor Canad:



FXiowwe
souaHT MO~ YES[] (fyes mcame

[»wmum-:u:wwunm w_ v LENGTH OF STAY [DAYS) DATE ADMITTED ! Pl R

L —pe—— [T —————r———
Fuss) GV o Gt e (Sow G i o ovase)

SUPPLEMENTARY INFORMATION

INSTRUCTIONS FOR COMPLETING REPORT OF A VACCINE-ASSOCIATED ADVERSE EVENT

1 mmmmmmmmmwdm

3 Report only events which have a temporal association with a vaccine and which cannot be attributed to co-existing
cmAmmmmnmuummam-wmmmm

3

Events marked with an asterisk () must be diagnosed by a physician. Supply relevant details in the SUPPLEMENTARY
INFORMATION box.

4 interval between vaccine administration and onset of each event in minutes, hours or days.

5.  Provide relevant information, when appropriate, in the SUPPLEMENTARY INFORMATION box. Includes details of events
wwm(msmxmdmawmmmmmw
where a vaccinee is adverse event. If appropriate, and preferred, photocopies

of original records may be P g
6 Provide detais of medical istory that are rlevant o the adversa eveni(s) reparted. Examples nciude a history of allergies
in vaccinee, previous adverse event(s), and concurrent ilinesses which may be associated with the current adverse event(s

e e e ——

TO BE COMPLETED BY MEDICAL HEALTH OFFICER RECOMMENDATIONS FOR FURTHER IMMUNIZATION

| ——
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