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CHAPTER I

Introduction

Pneumonia and influenza are among the leading causes
of death in the United States. 1In an effort to reduce
the incidence of morbidity and mortality, pneumococcal
vaccine was licensed for use in the United States in No-
vember of 1977. Since the introduction of tetradecavalent
pneumococcal capsular polysaccharide vaccine, controversy
has existed as to the vaccine's effectiveness in certain
high-risk groups, as to what constitutes a 'high-risk'
group, and as to the vaccine's ability to decrease the
over-all incidence of pneumonia nationwide over several
years. Diabetics have been designated as a high-risk
group.

Despite recent recommendations that diabetics
receive pneumococcal immunization, a question existed
as to whether or not clinical practitioners were immunizing
diabetic clients, Consequently, prior to undertaking
the present study, I consulted with several practitioners
and reviewed the records of patients treated in a large
medical clinic. This survey revealed that pneumococcal
vaccine is not widely used for diabetics and those diabetics
who were vaccinated often had chronic obstructive pulmonary
disease as well as other factors increasing risk of res-
piratory illness. Consequently, the present study was

undertaken to compare the incidence of respiratory infec-



tions in diabetic men with chronic respiratory disease

to that of non-diabetic men with chronic respiratory disease.
The study examined the effect of diabetes (presence or
absence) on the incidence of respiratory infections among
men treated at a federal facility for veterans in the
Northwest. In order to examine the effect of diabetic
status on number of colds, prevention practices, immuniza-
tion status, severity of respiratory infections, and smoking
were statistically controlled using a multiple regression.
In addition, the incidence of respiratory infections was
correlated with age and immunization status separately.

In the following section, a discussion of morbidity
and mortality related to pneumonia and influenza is present-
ed, followed by a description of the prevalence of dia-
betes mellitus and indications for consideration of dia-
betes as a pneumococcal pneumonia risk factor. This is
followed by a review of the literature on pneumococcal
vaccine usage. At the conclusion of the review of litera-
ture, the research questions are presented.

Pneumonia is the only remaining infectious disease
among the ten leading causes of death in the United States
today (U. s. Bureau of the Census, 1979, p. 77). Precise
information on the occurrence of pneumococcal disease
is not available as it is no longer a reportable disease.
The Center for Disease Control (1981, p. 411) provides

the following figures:



TABLE 1
ESTIMATED OCCURRENCE OF SERIOUS PNEUMOCOCCAL DISEASE

UNITED STATES

Pneumococcal Estimated Cases Estimated Case-Fatality
Disease (thousands/Year) Incidence%* Ratio (%)
Pneumonia 150-750 68-260 5-7
Meningitis 1.6-6.2 1.2-2.8 32
Bacteremia 16-55 7-25 20

*Per 100,000 population per year

Nation-wide 2.4/100,000 population deaths and state-wide 2.3/
100,000 population deaths have been attributed to pneumonia
and influenza (U. 5. Bureau of Census, 1979, p. 77). Together
pneumonia and influenza rate sixth among men and fifth among
women in Oregon as a cause of death (Dept. of Human Resources,
1979, p. 38). Pneumonia and influenza are significant causes
of death in Oregon and the nation in persons over 45 years old,
These statistics indicate that a significant problem of infec-
tious disease persists despite the fact that penicillin (1941)
and sulfa drugs (1937) have long been available for the treat-
ment of infections. Those who die from respiratory infections
tend to be individuals who are elderly, malnourished, and have
multiple chronic diseases; and, therefore, are identified as
being at high risk. In light of significant morbidity and
mortality from respiratory infections, preventive measures for

high-risk individuals are indicated.



In order to decrease the incidence of morality due to
pneumonia and as a means of preventing further damage to pul-
monary structures, pneumococcal vaccine has been advocated
and is indicated for individuals with chronic respiratory di-
sease (Center for Disease Control, 1981, p. 411). A number of
distinct respiratory diseases are included under the heading
chronic respiratory disease. Chronic respiratory disease
refers to several pulmonary diseases and includes asthma,
emphysema, bronchitis, and chronic obstructive pulmonary
disease (COPD). These diseases are responsible for 10.3/
1,000 population deaths in the United States (U. S. Bureau
of Census, 1979, p. 76) and an appreciably greater number
28.6/100,000 population deaths in Oregon (Dept. of Human
Resources, 1979, p. 36). Chronic respiratory disease rates
fifth after accidents as a leading cause of death in Oregon
and is of particular risk to smokers. Pathological changes
associated with smoking include diffuse bronchiolitis, alter-
ed bronchiolar epithelium, increased numbers of globet cells,
and tenacious intraluminal mucus within the small airways
(Bordow, R. A., Stook, E. W., & Moser, K. M., Eds., 1980,

p. 228). These changes in small airways (less than 2" in
diameter) constitute a potential precursor to the develop-
ment of chronic respiratory disease (CRD). The inflammation,
consolidation, and altered secretions found in pneumonia are

a severe threat to individuals whose lungs are already compro-

mised by chronic respiratory disease.



The effectiveness of antibiotic treatment of pneumo-
coccal infections has been challenged by Robert Austrian
and Jerome Gold (1964, p. 759-776). 1In a 10 year study
of patients admitted to one division of King's County
Hospital, Brooklyn, N. Y., they found 2,000 cases of pneu-
mococcal pneumonia and 529 cases of pneumococcal bacteremia
(1964, p. 759). The fatality rate for patients was 17
per cent (p. 769) despite antibiotic therapy. One finding
of this study was that as age increased, morbidity and
mortality from pneumococcal pneumonia increased. Austrian
and Gold (1964) also noted that the difference in mortality
was four times greater in those with "complicating illnes-
ses" compared to those without. Among the complicating
illnesses of importance to this study were bronchial asthma,
bronchiectasis, emphysema, and diabetes mellitus.

The inclusion of diabetes mellitus by Austrian and
Gold was based on the findings that of the 2,529 individuals
with pneumococcal infections, 3 of 18 diabetics died;
and, all 3 persons with a diagnosis of diabetic acidosis
died (p. 766). Based on the Austrian and Gold study of
1964; diabetes mellitus was linked with the need for pneu-
mococcal vaccination due to the observed severity of the
pneumococcal pneumonia when contracted by diabetics.
However, the incidence of pneumonia among diabetics and
comparison of that incidence to the general population

has not been described in the literature.
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The diabetic population of the United States is esti-
mated to be 4.2 million or 2% of the total non-institution-
alized civilian population {(Department of Health, Education,
and Welfare, 1977, p. 7-8) with a higher proportion of
female diabetics after age 45 (National Institute of Health,
1976, p. 1-12). Across the United States, diabetes is
the 6th leading cause of death. Within the State of Oregon,
diabetes mellitus is the 10th leading cause of death (11.5/
100,000 population) with more women affected than men
(Dept. of Human resources, 1979, p. 33). These figures
indicate the existence of a large diabetic population.

The question remains whether or not diabetics benefit
from administration of pneumococcal vaccine.

Polyvalent vaccines of pneumococcal capsular polysac-
charides have been shown to prevent type specific pneumo-
coccal infections. There are 83 known types of pneumococci
(Danish system of nomenclature). Of these, 14 capsular
polysaccharides are responsible for approximately 80%
of the pneumonias cultured in the United States today
(Broome, Facklam, and Fraser, 1980, p. 119; Lambert, 1980,
p. 915). Pneumococcal vaccine that includes 14 of the
pneumococcal types most often found in the United States
was licensed for use in November, 1977.

Since a sufficient supply of vaccine is now available

for use in high risk groups, it is useful to evaluate
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the benefits of pneumococcal inoculation among these groups.
There is controversy regarding which groups meet the cri-
teria for vaccination. Three criteria used to describe
the need for vaccination among high-risk groups are:
significant incidence of disease within a specific group,
severity of the disease for the group when contracted,
and effectiveness of the vaccine for the group. High-risk
groups described in the literature include people over
fifty years old, those who spleen is absent or abnormal,
as well as those who have impaired cardiorespiratory,
hepatic, and renal systems and diabetes mellitus (Austrian,
1877, p. 541; Hales and Barrier, 1977, p. 773-774; Center
for Disease Control, 1981, p. 441).

To date scant data exist on the efficacy of pneumo-
coccal vaccine in individuals with chronic diseases.
Instead, the vaccine has been studied in relationship
to its ability to prevent pneumonia in well individuals
or raise antibody titers in compromised individuals.
Consequently, there is a need to assess further which
groups are potentially at higher risk than the general
population for pneumococcal infections. It is also neces-
sary to determine the effectiveness of the vaccine in
preventing pneumococcal infections among these groups.

This study examined the incidence of respiratory infections

among diabetic individuals with chronic respiratory disease



compared to non-diabetic individuals with chronic respira-
tory disease. Clinicians do not routinely immunize diabet-
ics. Therefore, this study examines the effect of dia-
betes as an additional risk factor among a group of indi-
viduals with CRD who might or might not be immunized.

Review of the Literature

The literature review describes clinical studies
of pneumococcal vaccine between 1913 and the present.
Areas included are: 1. immunologic mechanism, 2. early
pneumococcal vaccine investigation, 3. recent pneumococcal
vaccine investigations, and 4. pneumococcal vaccination of
immunocompromised adults and children. The summary
of the literature review includes a comparison of early
and recent studies, and discussion of diabetes and chronic
respiratory disease as pneumococcal infection risk factors.

Immunologic Mechanism

Immunology deals with the ability of one organism
to counter the harmful effects of an invading organism
through phagocytosis and other processes. An early example
of immunological work was the recognition by Edward Jenner
in 1798 that cowpox vaccination prevented smallpox. The
antigenic action of pneumococcal derivations was demon-
strated in the early 1900s by Wadsworth and Brown (1931)
based on the earlier research of Heidelberger and Avery
(1923). This work led to numerous experiments with varied

pneumococcal serotypes involving immunization of popula-



tions considered susceptible to pneumococcal pneumonia.
Today, the amount of rise (fold rise) in serum antibody
levels after vaccination is considered an index of antibody
synthesis after exposure to an antigen. However, the
level to which the serum antibody rises may not reflect
the degree of protection achieved. For despite the growth
in knowledge about antibodies that are the basis of humoral
protective mechanism, there are many details vet to be
understood. It is unclear at what antibody level immunity
is achieved and why, in certain disease conditions, immu-
nity is not achieved after immunization.

Early pneumococcal vaccine investigations

Some of the earliest experiments were those of Sir
Almroth Wright (1914) with phylactic and prophylactic
inoculations of South African mine recruits using varied
doses of pneumococcal vaccine. His research gave no in-
dication for use of pneumococcal vaccine in the therapeutic
treatment of pneumgnia, but he concluded that doses of
1000 millions pneumococci decreased the incidence of pneu-
monia and the mortality rate attributed to pneumonia (p.
91).

Field studies by Ekwurzel, Simmon, and Felton (1938)
with Civilian Conservation Corp volunteers demonstrated
type-specific disease protection among recruits vaccinated
with type I and II pneumococcal polysaccharides. MacLeod,

Hodges, Heidelberger, and Bernhard (1948) working with
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U. S. Armed Forces recruits showed 100% efficacy of immuni-
zations containing the capsular polysaccharides of pneumo-
coccus types I, II, V, and VII. They also demonstrated
a 'herd immunity' created by non-immunized soldiers work-
ing with immunized soldiers. The incidence of pneumonia
was only 17.6% of the expected incidence, based on the
occurrence in non-vaccinated soldiers during the previous
two years (1948, p. 460).

In research among elderly individuals, Paul Kaufman
(1947) demonstrated immunization related protection against
pneumonia caused by polyvalent types I, II, and TIII.
Following this early research with prophylactic polyvalent
pneumococcal vaccines, there was a period of decreased
interest in pneumococcal vaccines as antibiotic treatment
became the primary therapy for pneumonia.

Recent pneumococcal vaccine investigations

The investigation of pneumococcal infections by Aus-
trian and Gold (1964) renewed interest in a polyvalent
pneumococcal polysaccharide vaccine, This led to further
pneumococcal vaccine testing in locations such as Chile,

5. A. and West Point, Pennsylvania (Borgono, MclLean, Vella,
Woodhour, Canepa, Davidson & Hilleman, 1978), Raleigh,
North Carolina (Austrian, 1977), and Westoneria, Trans-
vaal, South Africa (Smith, Overholzer, Hayden-Smith, Koorn-

hof, & Hilleman, 1977). These field tests of pneumococcal
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vaccine in healthy populations were well tolerated by
vaccine recipients and suggested promise in controlling
infections caused by pneumococcal organisms through vac-
cination.

Experiments with pneumococcal vaccine within the
past ten years have differed in several respects from
earlier experiments. Recent researchers consistently
use 12- and l4-valent pneumococcal polysaccharides as
the immunizing substance instead of previously used vac-
cines of only 3 or 4 pneumococcal polysaccharides (see
Table 1 1914-1947 vs. 1977-1980). Earlier researchers
gauged vaccination effectiveness by the decreased incidence
of pneumonia in the inoculated groups while later research-
ers more often determined effectiveness by increased post
vaccination antibody titers (see Table 2 under variable
tested). Nearly all the early researchers such as Wright
(1914), Ekwurzel et al (1938), and MacLeod et al (1945)
examined generally healthy adults, Kaufman (1947) being
an exception. More recently researchers such as Beam,
Crigler, Goldman, & Schiffman (1980), Giebink, Foker,
Kim, & Schiffman (1980), and Friedman, Beyer, Hirsch),

& Schiffman (1980) have looked at high-risk groups and
children.

Recent clinical studies of pneumococcal vaccine in
healthy populations include Weibel, Vella, McLean, Wood-

hour, Davidson and Hilleman (1977) who used a 12— and
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l4-valent pneumococcal capsular polysaccharide with adults
and children. Their tests showed significant antibody
response among adults and a still significant but lesser
response among children. Mufson, Krause, Tarrant, Schiff-
man and Cano (1980) used a 6-valent pneumococcal vaccine
and found increased antibody titers in those receiving
pneumococcal vaccine. They also noted a smaller, yet
significant rise in antibody titers among those receiving
pneumococcal vaccine in conjunction with influenza vaccine.
Vella, McLean, Woodhour, Weibel, and Hilleman (1980) alsoc
found increased antibody titers following pneumococcal
vaccination in adults and children, but the increases
in children declined within 21 months. Vella and colleagues
(1980) further showed a two-fold or greater amount of
antibody in 80% of those vaccinated at least three and
one-half years later. Riley, Andrews, Tarr, Pfeiffer,
and Challands ,(1977), vaccinated a group of New Guinea
subsistence farmers with known susceptibility to pneumo-
coccal pneumonia and demonstrated increased antibody titers
and decreased mortality from pneumococcal infection.

Pneumococcal immunization of immunocompromised adults

and children

Among immunocompromised groups, a decreased antibody
response to pneumococcal vaccine in children with Hodgkin's
disease and post splenectomy was demonstrated by Silber,

Weitzman, Alsenberg, Weinstein, and Schiffman (1978) and
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Giebink, Foker, Kim, and Schiffman (1980). Failure of
pneumococcal vaccine has been described also in two child-
ren with sickle-cell disease (Ahonkhai, Landesman, Fikrig,
Schmalzer, Brown, Cherubin, and Schiffman, 1979) who at

the time of immunization discontinued penicillin prophy-
laxis and subsequently contracted pneumococcal pneumonia.

Further, Sumaya, Harbison, and Britton (1980, p. 404-408)
reported six cases of pneumococcal vaccinated immunocompro-
mised individuals (mainly Hodgkin's disease) who contracted
severe pneumococcal disease with a type contained in the
vaccine.

Another study of pneumococcal vaccine in immunocompro-
mised subjects is that of Cosio, Giebink, Le and Schiffman
(1981). They judged vaccine success only by its ability
to raise antibody titers. Consequently, these researchers
concluded that pneumococcal vaccine may be useful in pre-
venting pneumococcal infections among patients on hemo-
dialysis and renal allograft recipients. These studies
of immunocompromised groups, though involving small num-
bers, present sufficient contradictory findings to suggest
a need for further study to determine the optimal levels
of antibodies in immunocompromised children and adults
and to screen for failures, but is beyond the limits of
this study.

Summary

Many questions remain relative to vaccine efficacy
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in high-risk groups especially diabetics. Recently a
question has been raised regarding the efficacy of pneumo-
coccal vaccine in an environment where the bacterial com-
position changes. A vaccine given no more frequently
than every three years with a limited number of serotypes
cannot totally protect individuals against naturally occur-
ring local bacterial changes or those due to the indivi-
dual's movement from one part of the country to another.
The previously described studies do not resolve the contro-
versy as to whether all high-risk groups can benefit from
pneumococcal vaccination. Whether the use of a vaccine
containing 14 pneumococcal serotypes reduces the possi-
bility of contracting pneumonia from 83 different existing
pneumococcal serotypes is a related issue. Unresolved
issues identified by Kaiser and Schaffner (1974) include
the following: ‘"site-to-site (geographical) variations
in the recovery of pneumococcal types, geographic and
temporal differences in the distribution of types, and
the selection pressure associated with the use of a limited
number of vaccine types" (p. 404). Selection pressure
refers to the need to create a vaccine that responds to
the most common infecting organisms at a particular time
for a particular area, With vaccines today consisting of
14 out of 83 possible polysaccharide serotypes, there
is the danger of increasedvincidence of infections due to

non-vaccine serotypes.
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A common factor present in the earlier pneumococcal
research done by Wright (1914), Ekwurzel et al (1938),
and MacLeod et al (1948) is that the individuals considered
susceptible to pneumonia were only recognized as suscep-
tible when these generally healthy individuals from diverse
settings were brought into a contained setting. The in-
vestigators do not describe hygiene, nutrition, crowding
or other environmental living conditions that might have
contributed to the increased incidence of pneumococcal
pneumonia in the mine company holding areas, Civilian
Conservation Corp camps, or military barracks. These
investigators did find a reduced incidence of pneumococcal
prneumonia in immunized healthy adults.

A sharp contrast is evident between the healthy popula-
tions who were field tested to demonstrate the efficacy
of pneumococcal vaccine and the population for whom vac-
cination is recommended today--persons with chronic systemic
disorders such as cgrdiovascular disease, pulmonary disease,
diabetes, cirrhosis of the liver, congenital or surgical
asplenia, and sickle cell diséase (Austrian, 1977, p.
541). As shown in Table 2 current research is addressing
suspected high-risk groups and tends to judge the success
of pneumococcal vaccine by increased antibody titers.
There remains a need for more investigations regarding
which groups are highly susceptible to pneumococcal

pneumonia, and among those groups whether or not the inci-
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dence of infection is reduced following immunization.

There is a scarcity of information in the literature
describing the incidence of pneumonia among adult diabetics.
Moss (1980) surveyed the literature and concluded that
"diabetes is not a valid indication for vaccine..." (p.
2303). His conclusions are based on the understanding
that diabetic immune deficiencies such as decreased phago-
cytosis and mobility of granulocytes during hyperglycemia
are corrected by giving insulin, Consequently, there
is insufficient evidence that the antibody response to
infection in controlled diabetics is any different from
that of non-diabetics. In discussing the paucity of lit-
erature on pneumonia associated with diabetes, he notes
the omission of information describing diabetic control
status, presence of other diseases, or bacterioclogy of
the pneumonia.

Moss ' conclusion that a diagnosis of diabetes is
not sufficient reason to immunize is supported by Albert
Sabin (1981, p. 236) for different reasons: 1. pneumonia
mortalities in general have declined without the vaccine,
and 2. if the vaccine suppresses pneumococcal type infect-
ing organisms that are now prevalent; other, less common,
pneumococcal type infecting organisms will emerge. Con-
sequently, the vaccine will be of transient or no value.

In rebuttal Austrian and Winegrad (1980) claim that

data are lacking regarding the incidence of pneumococcal



23
pneumonia and diabetes. Additional support for the use of
pneumococcal vaccine by diabetics is claimed on the grounds
that diabetics have an antibody titer response to pneu-
mococcal vaccine similar to that of non-diabetics (Beam,
et al, 1980; Friedman, et al, 1980). It is assumed here
that increased serum antibody titers to a potentially
virulent infecting organism provide protection against that
organism.

As with diabetes, there is little clinical evidence
of susceptibility to pneumococcal pneumonia among people
with chronic respiratory disease. There have also been few
specific trials of pneumococcal vaccine in groups with
chronic respiratory disease. The previously mentioned
study by Riley and associates (1977) among a New Guinea
population, included a large number of people with acute
and chronic respiratory disease secondary to pneumococcal
infections. They tested a l4-valent pneumococcal vaccine
and reported decreased morbidity and mortality among those
vaccinated. Though there has been insufficient testing
of pneumococcal vaccine in patients with chronic illnesses,
the Center for Disease Control (1981) has included chronic
respiratory disease among illnesses that may put patients
at greater risk of developing pneumococcal infections or
having more severe illness.

Broome, Facklam, and Fraser (1980) with the U. S. Center

for Disease Control (CDC) have challenged the idea that
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immunocompromised high-risk patients can benefit from pneu-
mococcal vaccination. In order to assess efficacy, they
compared patients vaccinated with pneumococcal vaccine with
serotypes of 392 isolates from non-vaccinated people. They
found similar proportions of infections with vaccine sero-
types between the two groups. The estimated immunity pro-
vided by pneumococcal vaccine was least in children two to
ten years old and persons with preexisting disease. The
small number of isolates used in this study resulted in
equivocal findings. The study reported by Broome and
associates suggests a need for further research regarding
which populations might benefit from use of pneumococcal
vaccine.

Increased susceptibility to infections among diabet-
ics remains a controversial subject. It has been shown that
with mild ketoacidosis the host defense system is compro-
mised in several areas, such as decreased uptake of patho-
genic organisms (phagocytosis) and delayed leukocyte migra-
tion (chemotaxis). Some of the same researchers who have
demonstrated an impaired defense mechanism in poorly con-
trolled diabetics have also demonstrated a normal host
defense mechanism in controlled diabetics (Bybee and Rogers,
1964; Bagdade, Root & Bulger, 1974). Further, both Beam
and colleagues (1980) and Friedman and colleagues (1980)
demonstrated that the diabetic antibody response to pneu-

mococcal capsular polysaccharides was the same as non-dia-
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betics. Consequently, diabetes mellitus, without the pre-
sence of other possibly complicating factors (i.e., history
of respiratory disease, advanced age, use of corticosteroids)
appears to be an insufficient indication for pneumococcal
vaccination.

There also exists some literature suggesting that
pneumococcal pneumonia may not be the most common type
found in diabetics (Khurana, Younger & Ryan, 1973; Tillot-
son & Lerner, 1967). If the organisms producing pneumonia
in diabetics tend to be other than pneumococci, then a
pneumococcal vaccine would offer little protection.

In conclusion, polyvalent vaccines of pneumococcal
capsular polysaccharides have proven effective in pre-
venting pneumococcal infections by related serotypes in
healthy populations. Since the relicensure of pneumococcal
vaccine in the United States (1977), it has been recommended
for use with high-risk groups. However, some questions re-
main unanswered: 1, Do diabetics constitute a high risk
group? 2, What is the incidence of pneumococcal infec-
tions among diabetics compared to a normal population? 3.
How efficacious is pneumococcal vaccine among diabetics?

4. What types of respiratory infections do diabetics most
often develop?

Statement of the Problem

Controversy exists regarding the need for pneumococcal

vaccine among diabetics. One view is that diabetes mellitus
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is an indication for pneumococcal vaccination, and that dia-
betics should be "offered thé potential protection afforded
by pneumococcal vaccine" (Austrian and Winegrad, 1980). The
opposing argument is that controlled diabetics in general
are not more susceptible to pneumococcal infections than non-
diabetics; and consequently, diabetes mellitus is not in it-
self an indication for pneumococcal vaccination.

Another aspect of whether diabetics benefit from pneu-
mococcal vaccine concerns the need to know the type of res-
piratory infections experienced by diabetics. This is sig-
nificant as a polyvalent vaccine offers immunity to a limit-
ed number of specific types of pneumococcal pneumonias.
Knowing the type of infections most commonly occurring in
diabetics will enable nurses to better advise diabetic
clients as to the need for pneumococcal immunization.

The purpose of the study is to describe the number of
respiratory infections experienced by diabetic individuals
with chronic respiratory disease compared to non-diabetic
individuals with chronic respiratory disease. From the
review of the literature, diabetes mellitus is thought to
affect the occurrence and severity of pneumococcal infec-
tions. This study will attempt to describe a population
with existing respiratory disease to determine if the
presence or absence of diabetes mellitus has any influence
on the incidence of respiratory infections experienced by

individuals with chronic respiratory disease. Diabetes
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status, control, and duration will be described as well as
severity of chronic respiratory disease, pneumococcal and
influenza immunization status, smoking history, and self-
care practices taken to prevent colds (subsequently re-
ferred to as prevention practices).

Diabetics are primarily responsible for making decisions
involved in the management of their disease on a day-to-day
basis. The hurse serves as a source of information regard-
ing various management problems and advises the diabetic
about unfamiliar or unknown health care options. If the
nurse is to effectively help the diabetic manage his/her
disease, then it benefits both the nurse as the advisor
and the diabetic as the recipient of that advice to be
aware of the efficacy of pneumococcal vaccine for diabetics.

The question of whether or not diabetes increases the
incidence of pneumococcal infection is important, not only
because of the desire to avoid the physical damage caused by
pneumonia in potential target groups, but because of rising
health care costs. If the number of respiratory infections
can be reduced, then there would follow a reduction in the
money spent for antibiotics, medical and nursing care,
respiratory therapy, hospitalization, and other expenses
needed to treat pneumonias. Reduced incidence of respira-
tory infections would also contribute to decreased social
costs due to morbidity, absence from work, andvloss of in-

come secondary to debilitating infections.
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If it can be clarified as to which groups are at high
risk for pneumococcal respiratory infections, then low risk
groups not requiring immunization can avoid possible re-
actions such as fever, swelling, erythema, and pain. Though
to date reactions have been mild, the need to inflict even
temporary discomfort with the use of pneumococcal vaccine
must be considered.

Assumptions

This study of respiratory infections in men with chronic
respiratory disease with and without diabetes is based on
the following assumptions:

i, Prevalence of organisms causing pneumococcal pneumonia
makes it reasonable to assume that exXposure to pneumo-
coccal pneumonia is equal in men with chronic respira-
tory disease with and without diabetes.

Py Individuals with chronic respiratory disease are more
susceptible to respiratory infections than individuals
Without chronic respiratory disease.

3. Most respiratory infections are viral, not bacterial,
in nature.

4, Subjects will return primarily to the Veterans Adminis-
tration Center for treatment of infections.

5. Subjects can remember the number of respiratory infec-
tions experienced over the last year.

Research Questions

il Is there a difference in the number of repiratory in-
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fections (colds and pneumonia) between non-diabetic
and diabetic men with chronic respiratory disease?
When prevention practices, smoking, severity of res-
piratory disease, and immunization status are control-
led, is there a difference in the number of colds
experienced by diabetic men with chronic respiratory
disease and non-diabetic men with chronic respira-

tory disease?



CHAPTER II
METHOD
The following sections describe the method of selecting
subjects, and the setting in which the study took place.
The method of data collection, the design, and plan for data
analysis are also described.

Subjects and Setting

The subjects for this study were selected from a re-
view of patient information cards used in a general medi-
cine clinic. This outpatient clinic is part of a U, S.
Veterans Administration (V. A.) Medical Center located in
the Northwest.

People potentially eligible for treatment at the V. A.
facility include veterans, retired military and their depen-
dents, American Indians, Public Health Service Commission
Corp Officers, and active military. The Veterans population
tends to be older and contain a larger number of males than
the general population. This study consisted of an all male,
out-patient population.

Names of 200 patients with chronic respiratory disease
who met the pre-determined selection criteria were chosen
from among adults treated in the general medicine clinic.
The following criteria were used for selecting participants
in the study:

Al Diagnosis of diabetes mellitus in one-half of the study

population for at least one full year prior to study
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1%

12.

3
period. Diabetics are identified for the purpose of
this study as those presently requiring the use of in-
sulin or hypoglycemic agents, and/or--(a) those with
classic symptoms of diabetes and unequivocal hypergly-
cemia; (b) those with a fasting venous plasma glucose
(PG) concentration greater than or equal to 140 mg/dl
on more than one occasion; and (c¢) those with fasting
plasma glucose (FPG) above 140 mg/dl, exhibit sus-
tained elevated venous PG values during the oral glu-
cose test (OGTT) (greater than or equal to 200 mg/
ar) (National Diabetes Data Group, 1979, p. 1040).
Documentation of immunization status in the medical
records.

Understands and reads English.r

No history of mental confusion documented in the medi-
cal record.

Male

Be between the age of 45 and 90 years old.

Does not reside in an institution (i.e., nursing home,
barracks).

No history of cancer.

No history of immunosuppressive therapy.

No history in the past year of anemia.

No history in the past year of malnourishment.

No history of splenic dysfunction or asplenia.

From the 2330 patient information cards examined, 181



32
men were identified who met the above criteria. Among the
181 patients meeting the criteria, 120 patients were removed

or lost from the study for the following reasons:

it Fourteen subjects (9 non-diabetic and 5 diabetic) had
expired.

Pia One subject refused to participate.

By Questionnaires did not reach 14 subjects due to in-

correct current addresses despite several attempts to
locate their addresses.
4., Eighty-two potential subjects failed to return question-
naires.
The final sample consisted of 61 persons including 50 non-
diabetics and 11 diabetics. See Figure 1 for breakdown of
subjects included in this study.

All Subjects

(61)
l T
Non-diabetic Diabetic
(50) (d7)
! N
Insulin-dependent Non-Insulin
{3) Dependent
| (8) |
| I I ol
Adequate Poor Adequate Poor
Control Control Control Control
(1) (2} (6) (2)

Figure 1. Breakdown of study subjects.

Design and Procedure

This is a descriptive study using a conveniencesample.
The variables of severity of respiratory disease, number of

respiratory infections, diabetes status, and immunization
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status were examined in relation to the incidence of res-
piratory infection among men with chronic respiratory di-
sease with and without diabetes. Information related to
the above variables was collected using medical records and
mailed questionnaires.

In order to conduct this study, the Associate Chief of
Staff for Research was contacted. The proposal was submitted
to two Human Subjects Committees for approval. Upon receiving
approval from both committees, data collection commenced.

Following selection of the sample, subjects were
mailed a cover letter (Appendix A), a consent form (Appen-
dix B), a questionnaire (Appendix C), and a stamped, self-
addressed return envelope. They were requested to answer
all questions and return the questionnaire at their earliest
convenience. The signing and return of the consent form
constituted agreement to participate in the study which con-
sisted of completing a mailed questionnaire and review
of past medical records. No names appeared on the ques-
tionnaire. The questionnaire was coded to facilitate a
second mailing. A second copy of the same questionnaire
was mailed to those who did not return the original after a
pericd of two weeks. A third mailing followed three weeks
after the second. All mailings were sent from and returned
to the investigator.

Diabetes Status

This is an ex post facto study and the independent
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variable is diabetes status (presence or absence). Diabetes
was defined by documented blood glucose levels as described
in the subject selection criteria.

Severity of Respiratory Disease, Prevention Practices, Smok-

ing and Immunization Status

In order to investigate the second research question,

it was necessary to control for variables that could affect
the number of colds. Variables controlled for include
pulmonary status, prevention practices, smoking and
immunization status. Pulmonary status refers to severity of
respiratory disease determined according to the guidelines
for ventilatory impairment of Dr. James F. Morris (1976,
p. 116). Smoking is measured in pack years. Immunization
status is described as months of immunization. Prevention
practices (see Table 7, Appendix D) are defined as any type
of activities undertaken by the subject to prevent respira-
tory infections (e.g., avoid crowds). The open-ended ques-
tion form was used to inquire about these self-care activi-
ties. These responses were then grouped into similar cate-
gories.

Incidence of respiratory infections

The dependent variables in this study were the number
of respiratory infections (colds and pneumonia) identified
by the subjects and noted in the medical records in the
past year. This information was ascertained by subjects'

responses to mailed questionnaires and review of medical
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records. For this study, identification by subjects of the
number of colds experienced was accepted as the number of
colds occurring in the study year. 1In contrast, subjects'’
statements about having had pneumonia required verification
in the medical records before being accepted for this study,
While recalled information is subject to error, it is hoped
that phrasing questions simply and not requiring exact in-
formation, such as precise dates of respiratory infections,
will help subjects to recall the information needed.
Self-reports of the number of respiratory infections exper-—
ienced in the past year were an adequate means of measuring
the dependent variable. The questionnaire was used for
data collection about the incidence of respiratory infec-
tions because these infections are usually viral in nature
and medical care frequently is not sought for their treat-
ment. Medical records were used to look for culture and
gram stain results denoting infections in which medical care
was sought and cultures taken.

Data Collection

Subjects were asked to participate and return a com-
pleted questionnaire. By means of the questionnaire, infor-
mation was obtained regarding the incidence of respiratory
infections in the past year, other sources of pneumococcal
vaccination, and self-care behavior to avoid respiratory
infections.

After completed questionnaires were received, subjects'
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records were surveyed for information on age, sex, chronic
respiratory disease status (type, duration, severity),
vaccination status, number of clinic visits for respiratory
infections during the study period and culture and gram stain
results (if any). Other data to be collected included:
smoking history, other chronic illnesses and conditions,
and past exposure to toxic chemicals., See Appendix E for
schedule on which data were collected. While patient
medical records are not always accurate and complete, they
were considered an adequate source of information for this
study.

Analysis of Data

The data collected in this study are descriptive in
nature. To answer the first research question regarding
the difference in incidence of respiratory infections (colds
and pneumonia) between diabetics and non-diabetics, t-tests
which control for unequal groups were performed. The second
research question involving the incidence of colds in dia-
betics when severity of respiratory disease, smoking, pre-
vention practices, and immunization status were controlled

was analyzed using multiple regression.
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RESULTS AND DISCUSSION

A review of the literature suggested that 1. pneu-
mococcal vaccine is effective in reducing the incidence of
pneumonia in healthy high-risk groups, 2. in some groups
such as small children and individuals with certain chronic
diseases, vaccination is less effective, and 3. diabetes
control status influences susceptibility to infection in
diabetics. 1In light of the above, this study examined
the incidence of respiratory infections in a group of men
with preexisting chronic respiratory disease some of whom
were diabetic (N=11) and some of whom were not (N:SO).

The next section describes the subjects. This is
followed by a comparison of the incidence of colds and pneu-
monia experienced by diabetics and non-diabetics. Also
examined is the effect of diabetes on the number of colds
when severity of chronic respiratory disease, preventive
measures, smoking, and immunization are controlled. The
relationship between pneumococcal and influenza immuniza-
tion status and the incidence of colds and pneumonia is
described. Finally, additional related findings are des-
cribed and their implications for nursing. |

Description of the sample

One hundred and eighty-one men treated at a General
Medicine Clinic were sent questionnaires. The first mail-

ing was on November 23, 1981, Those who did not respond
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received a second and third mailing on January 4, 1982 and
January 23, 1982, respectively. Fourteen potential subjects
(9 non-diabetic and 5 diabetic) had died. Another 14 sub-
jects were not reached due to incorrect mailing addresses.
As a result, 74 men agreed to participate in the study,

61 non-diabetic and 13 diabetic, reflecting a return rate
of 44%. However, the final sample obtained was 61 men,

as 13 subjects were lost because their charts were unavail-
able.

The total return rate was below that expected for a
mailed questionnaire (Haberlein and Baumgartner, 1978)
despite three mailings. Some possible explanations are that
potential respondents failed to find the topic salient or
because of the impersonal form of contact. Another possible
reason that non-participants may have chosen not to partici-
pate is that they considered their condition either too
severe or inconsequential.

There also are several reasons for the loss of poten-
tial subjects due to inability to locate medical records.
Reasons charts were unavailable include misfiling, unlogged
removal of charts to other parts of the facility, transfer
of files to other facilities, and lost charts.

A description of the sample is presented in Table 3.

The mean age of subjects was 63 years (ranging from 46 to
85). Using the Occupational Scale of Hollingshead's Two

Factor Index of Social Position, the subjects were found to



be largely employed as machine operators and semi-skilled
laborers. Only five of the 61 subjects, all non-diabetic,
were currently employed. As a group, the non-diabetics
were four years younger, and had more severe respiratory
disease than the diabetic subjects. The medianduration of
diabetes was found to be nine years, ranging from four

to 15 years.

TABLE 3
DESCRIPTIVE CHARACTERISTICS OF MEN WITH

CHRONIC RESPIRATORY DISEASE (N=61)

39

Non-diabetic Diabetic Non-diabetic

Characteristics N=50 N=11 and diabetic
N=61

Age (X years) 63 67 63

Occupation® (%) 6 6 6

Employed (%) 10 0 8

Duration of Diabetes
(median years) ' NA 9 NA

Duration of Chronic
Respiratory Disease
(median years)P 8 9 8

80ccupation scale from Hollingshead's Two Factor Index of
Social Position (Miller, 1977, p. 223-238),

b25 out of 61 values missing from charts.
NA = Not applicable



40

Chronic respiratory disease consisting of chronic
bronchitis, asthma, or emphysema alone or in combination
were the major forms of respiratory impairment with two
exceptions. These two exceptions were subjects with ob-
structive airway disease secondary to tuberculosis. All
subjects had an extensive smoking history averaging 60
pack years which was a conservative estimate. At the time
of the study, 72% (7 diabetics, and 37 non-diabetics) were
still smoking.

Records of subjects were screened for other chronic
illnesses. Two types of conditions, cardiovascular disease
and alcohol abuse, were noted as occurring frequently in
the sample (see Appendix F, Table 8). Cardiovascular
disease occurred with near equal frequency in both diabetic
and non-diabetic subjects. However, alcohol abuse occurred
two and one-half times more frequently in non-diabetics
than diabetics. This finding is discussed later in the
chapter.

All 11 diabetic subjects had Type II, maturity onset
diabetes. Four of them had poorly controlled diabetes
(blood sugar>200 mg/dl) during the year studied, and none
of the four were diagnosed as alcoholics. Also, three of
the 11 diabetics were insulin dependent. Two of the four
poorly controlled diabetics were insulin dependent.

The subjects in this study were 61 older males, largely

retired, with more than one major health problem, who are
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currently receiving medical care at a veterans facility.
They all have chronic respiratory disease with varying de-
grees of ventilatory impairment. The diabetic subjects
were primarily non-insulin dependent and adequately con-
trolled.

Next, each of the research questions are discussed in
relation to the effect of diabetes status (presence or
absence) on the number of respiratory infections (colds
and/or pneumonia) experienced. Some additional findings
are also presented, such as the effect of age on the in-
cidence of colds and pneumonia, and the effect of months of
immunization on the incidence of colds and pneﬁmonia. The
chapter concludes with a discussion of general findings,
relationship of findings to previous research, implica-
tions for nursing practice, and limitations of the study.

Research Question No. 1: Is there a difference in the

number of respiratory infections between non-diabetic men
with chronic respiratory disease and diabetic men with
chronic respiratory disease?

Incidence of colds

The overall mean incidence of colds experienced during
the year studied for the total sample-was 2.5 (range 0-12)
with one-third of the subjects having né colds. This was
a low incidence of colds in this sample. The mean number
of colds experienced by diabetic men was 0.81 (range 0-5)

during the year studied. Seven of the eleven diabetids‘had
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no colds. The mean number of colds experienced by non-
diabetic men during this study period was 2.6 (range 0-12),
with 14 having no colds. The difference in the mean number
of colds experienced by non-diabetics compared to diabetics
was significant at the .001 level (t=1.26) using a t-test
for unequal groups. The explanation for this difference
may be related to the greater severity of respiratory
disease in the non-diabetics. Also, the increased incidence
of alcohol abuse in the non-diabetic subjects may have made
this group more susceptible to colds. These results should
be considered tentative and suggest the direction for
further research.

The mean number of colds experienced by diabetics is
below the 1.4 respiratory illnesses estimated for the general
population (Knight, 1980, p. 778). The mean number for non-
diabetics (2.6) was above the estimate for the general pop-
ulation. The increased number of colds found could be
expected in a population with diagnosed chronic respiratory
disease. Subjects receiving prophylactic antibiotic therapy
(5) continued to have an above average number of colds which
may reflect their increased susceptibility as well as the
viral etiology of colds which do not respond to antibiotics.
The below average number of colds among diabetic men with
chronic respiratory disease was unexpected. Part of the
difference between diabetics and non-diabetics may arti-

fically reflect the small number of diabetic subjects (N=11).
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Another possible explanation is that the diabetic men
may have sought medical treatment for respiratory infec-
tions more often, thus possibly avoiding repeated infec-
tions. However, this did not occur. Only three of the
diabetic men sought medical treatment for respiratory
infections compared to 21 of the non-diabetic men. Lower
incidence of colds could be due also to the fact that seven
out of eleven diabetics were in good control. As upper
respiratory infections are usually viral in nature and do
not require hospitalization, review of the literature re-
vealed no comparison between the incidence of upper res-
piratory infections in diabetics and the general popula-
tion.

Incidence of pneumonia

The incidence of pneumonia was examined for a one year
period. The overall mean incidence of pneumonia in the total
sample was 0.12 (range 0-2). The mean incidence of pneu-
monia in diabetic men was 0.09 (range 0-1). The mean in-
cidence of pneumonia in non-diabetic men was 0.12 (range
0-2). The difference in the incidence of pneumonia between
diabetics and non-diabetics was significant at the .001
level (£=.03). As with the number of colds, the greater
incidence of pneumonia in non-diabetics may be attributed to
their more severe respiratory disease, and increased inci-
dence of alcohol abuse compared to the diabetic group.

The finding of a low over-all incidence of pneumonia
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in the groups studied parallels the low incidence of pneu-
monia noted in the general population (.0076% derived from
the incidence of pneumococcal infections estimated by the
Center for Disease Control and a population figure of 220
million) (1981). The low incidence of pneumonia in dia-
betic men may also have reflected the small number of dia-
betics included in the sample (N=11). Pneumococcal pneu-
monia could not be documented on any of the diabetic sub-
jects with pneumonia diagnosed during the year studied.
This finding is consistent with the observed low suscepti-
bility of diabetics to pneumococcal pneumonia reported in
the literature (Fekety, R., Caldwell, J., Gump, D., John-
son, J. E., Maxson, W., Mulholland, J., and Thoburn, R.,
1971; Khurana, R. C., Younger, D., and Ryan, J. R., 1973).
Though some subjects were diagnosed as having pneumonia,
identification of the infecting organism was not always
possible.

Six subjects were treated at the veterans facility
for pneumonia in the year studied. Sputum cultures were
done on all of them. Four cultures showed no pathogens.
Of the two positive cultures, neither of the two were
pneumococcal. Subsequent diagnoses noted on the charts of
these individuals included "bronchopneumonia, probably
pneumonia)' "bronchopneumonia]' and "pneumonitis."

Etiologic diagnosis of pneumonia is an ongoing problem

involving difficulty in interpreting sputum cultures which
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is not limited to the facility in which this study took place.
Problems in interpreting respiratory infections based on
sputum cultures include: 1. specimens that are primarily
saliva, 2. taken from the pharynx and not the lower respira-
tory tract, or 3. lower tract specimens contaminated by
upper tract flora. These problems sometimes result in both
false-positive and false-negative cultures. Consequently,
multiple sources of information are used in diagnosing
pneumonia, such as history, physical exam, chest x-ray,
and when informative, sputum culture. Pneumonia was de-
fined in this study as a physician's diagnosis which may
have been based on some of the above data sources and others
not listed,

Research Question No. 2: When prevention practices, smoking,

severity of respiratory disease, and immunization status
are controlled, is there a difference in the number of
colds experienced by diabetic men with chronic respiratory
disease and non-diabetic men with chronic respiratory
disease?

Adults, as previously mentioned, eXxperience approxi-
mately 1.4 upper tract respiratory infections per year which
may develop into lower respiratory tract infections. With
this in mind, an effort was made to examine the effect of
diabetes on the number of colds reported. In order to do
this, a hierarchial multiple regression using the Statis-

tical Package for the Social Sciences Regression subprogram
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was done by computer. The results are presented in Table
4. The effects of prevention practices, smoking, severity
of respiratory disease and immunization status on the inci-
dence of respiratory infections were statistically controlled
so that the relationship between diabetes and number of
colds could be examined. After accounting for the combined
effect of these variables, diabetic status (presence or ab-
sence) explained an additional 10 per cent of the variance
in the number of colds. The multiple R was noted as being
0.51 which was modest. Finally, beta weights were examined
to see which of the variables was the best predictor. In
this instance, diabetic status was the second best predictor,
preceded only by prevention practices. Prevention practices
referred to a positive response by the subjects as to whether
or not they took measures to prevent colds. See Table 7,
Appendix D, for responses given by subjects.

Diabetic status predicted a greater amount of variance
than any other single predictor yet it explained only ten
per cent of the total variance. Of the beta weights, pre-
vention practices appeared to be a better predictor of the
number of colds. Prevention practices were associated with
fewer colds. However, other variables not included in the
study explained most of the wvariance. Consequently, all that
can be said at this time is that diabetic status influenced
the number of colds experienced by these subjects when such

variables as prevention practices, smoking, severity of
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respiratory disease, and immunization status were control-
led. The multiple regression results tentatively suggest
that the presence of diabetes did not predict a higher
incidence of respiratory infections.

Initially the effect of blood sugar control on the
number of colds was to be examined. This was of interest
as poorly controlled diabetes has been indicated in the
literature as causing increased infections in diabetics
(Perillie, Nolan, and Finch, 1962; Bagdade et al., 1974).
Due to the small number of diabetic subjects (11), which
included four poorly controlled diabetics, the effect of
diabetic control on respiratory infections could not be
ascertained., Because statistical analysis is inappropri-
ate, descriptive findings are reported.

Poorly controlled diabetes and respiratory infections

The four subjects with poorly controlled blood sugars
(blood sugar>200 mg/dl) had a mean age of 63 years, all
had a history of cardiovascular disease, and none had a
history of alcohol abuse. The poorly controlled diabetics
were younger and had diabetes longer than the controlled
diabetics. Two of the four poorly controlled diabetics
were insulin dependent. In general, the poorly controlled
diabetics resembled the other two groups in age, occupa-
tion, and presence of cardiovascular disease.

Poorly controlled diabetics had a higher average

number of colds (2.0) than controlled diabetics (0.81), and
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less than non-diabetics (2.6). One poorly controlled
diabetic experienced one case of pneumonia. Immuniza-
tion against influenza and pneumonia was equally lacking

among controlled, poorly controlled, and non-diabetics.

TABLE 5
A DESCRIPTIVE COMPARISON OF POORLY CONTROLLED DIABETICS

TO CONTROLLED DIABETICS AND NON-DIABETICS

Poorly Control- Controlled Non-diabetic

led Diabetic® Diabetic N=50
Characteristic N=4 N=7
Age (X years) 63 67 63
Occupationb 6 6 6
Severity of Res-
piratory Disease
(%) 2 2 3
Smoking (x pack years) 63 65 60

Duration of Diabetes
(median years) 12 9 NA

o

®Blood sugar>200 mg/dl on three occasions during the
bstudy year

Occupation Scale from Hollingshead's Two Factor Index of
Social Position (Miller, 1977, p. 233-238)

Pulmonary function Test, one-second forced expiratory vol-
ume. O=Normal, 1=Mild impairment, 2=Moderate impair-
ment, 3=Severe impairment, 4=Very severe impairment.
Adapted from categories of ventilatory impairment as
described by James F, Morris, M.D. (1976, p. 166).
Missing cases were assigned values based upon physi-
cian description of ventilatory impairment.

NA=non-applicable
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Immunization status and the incidence of respiratory in-

fections

Among the total sample, 43% had received influenza
immunization sometime during the study year and 26% had
received pneumococcal immunization. There are several
reasons for the smaller number of pneumococcal immuniza-
tions including the fact that pneumococcal vaccine has
not been available as long as influenza vaccine, initial
controversy over whether influenza and pneumococcal
vaccination could be given safely at the same time, and
the better advertising of the availability of influenza
vaccine compared to pneumococcal vaccine. Therefore, it
is understandable that more subjects had received in-
fluenza vaccine than pneumococcal vaccine.

In order to gauge the efficacy of immunization for
the study subjects, Pearson correlations were computed.

The results are presented in Table 6.

TABLE 6
PEARSON CORRELATIONSBETWEEN NUMBER OF MONTHS OF IMMUNI-

ZATION AND RESPIRATORY INFECTIONS IN MEN WITH CRD (N=61)

Months of Pneumonia Months of Influenza

Respiratory Immunization Immunization
Infections K o) r jo)
Colds : -.13 .18 -.11 22

Pneumonia .09 .26 o 1B .17
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These figures show little or no relationship between
number of respiratory infections and immunization status.
These statistics must be viewed with care due to the
small number immunized for either pneumonia or influ-
enza (14 and 24). Though figures in the Table above do
not support documentation in the literature of vaccine
effectiveness, there is literature (eg., Sabin, 1981) on
immunization effectiveness that suggests a possible reason
for the lack of correlation. One explanation is that
suppression of some infecting organisms by vaccination
allows other, previously non-virulent organisms
to become dominant. The new organisms are not yet con-
trolled for in vacines and, consequently, vaccination
does not provide protection against these organisms.

Another consideration is that subjects were not

asked specifically whether they had had the flu during the
period studied. Therefore, the incidence of colds may be
either higher or lower because some may link colds with
influenza and others may have considered them separate
infections. This methodological problem could have been
circumvented by asking subjects to include influenza under
colds if their influenza was accompanied by cold symp-
toms.

Additional related findings

According to the results of the multiple regression,
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prevention practice was the best predictor of the incidence
of respiratory infections among the five variables tested.
Table 7 in Appendix D describes preventive measures re-
ported by subjects. Staying warm, using over-the-counter
drugs, and obtaining flu shots were the most frequent
responses., Most subjects did not cite cessation of smok-
ing as a preventive measure taken to reduce the incidence
of colds.

It is noteworthy in a population with diagnosed
chronic respiratory disease that severity of respira-
tory disease did not explain more of the variance in num-
ber of colds. This may be related to the prevention
practices mentioned above as those with more severe
disease may have made greater efforts to avoid contract-
ing colds. However, this finding may be also an artifact
of the small sample size.

The incidence of alcohol abuse was found to be 41%
in the sample. This is significantly higher than the 10%
incidence of alcohol abuse estimated for the adult Ameri-
can male population (Dept. of Health, Education and
Welfare, 1980, p. 15). Those subjects with diagnosed
alcohol abuse (N=25) experienced 66 (x=2.64) colds and five
(x =0.20) cases of pneumonia. Both these figures are
slightly higher than those subjects not diagnosed with

alcohel abuse (mean number of colds=2.25 and mean incidence
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of pneumonia=0.12). However, this difference in number
of cases of pneumonia between those diagnosed with alco-
hol abuse compared to those without was not statistically
significant (t=1.55).

General discussion of findings

The results of this study tentatively suggest that
diabetics may not have more colds than non-diabetics when
such factors as prevention measures, severity of chronic
respiratory disease, smoking, and immunization are held
constant. Poorly controlled diabetes was associated with
increased infections. These findings are inconclusive
due to sampling problems. Colds which are sometimes
precursors to pneumcnia did not occur more frequently in
diabetics in this study. The lack of increased colds and
pneumonia in diabetics studied fails to support inclu-
sion of diabetes as an indication for pneumococcal vacci-
nation which was noted in the literature (Austrian, 1977;
Bean, 1980; Center for Disease Control, 1981). Therefore,
in this population, the presence of type II diabetes mel-
litus does not indicate a need for pneumococcal vaccina-
tion. Other risk factors need to be considered when
determining necessity of pneumococcal immunization. This
finding suggests a need for prospective, longitudinal
study to determine common characteristics among diabetic

subjects who contract pneumonia.
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Generalizability of results are limited for several
reasons. The sample was selected according to criteria
established to rule out other factors that might affect
the incidence of respiratory infections. These criteria
and the knowledge that the subjects were older men with
a high incidence of alcohol abuse drawn from a veterans
outpatient population limit the generalizability of these
findings. As the number of diabetic subjects was small
and limited to type II diabetics only, this study can
address only the influence of diabetic status on respiratory
infections in the maturity onset diabetic.

Diabetics, controlled and poorly controlled, with
chronic respiratory disease did not have quantitatively
more colds and pneumonia than non-diabetics with chronic
respiratory disease. This finding may be in error due to
the small sample size or problems in the methodology (eg.,
subjects' difficulty differentiating colds and influenza).

Subject reliability in reporting pneumonia experiences
and type of vaccination(s) received was confirmed by
reviewing medical records. 1In this study, two subjects
who reported having had pneumonia were found to have had
bronchitis instead. Ten subjects indicated that
they had received pneumococcal immunization when in fact
they had received influenza immunization only; or indica-
ted that the flu shot prevented pneumonia. Two subjects

reported wrong diagnoses and did not know the difference
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between an upper and lower respiratory tract infection.
This is important as early detection and treatment of pneu-
monia greatly influences the rate of recovery. The ne-
cessity to be able to discriminate between the two infec-
tions and vaccinations is discussed under nursing impli-
cations.

Though the findings of this exploratory study permit
little generalization, the results suggest some nursing
implications. A diagnosis of type II diabetes mellitus
does not appear to be sufficient indication for pneumo-
coccal vaccination in this type of population. This find-
ing corresponds with comments made by clinical practi-
ticrers priol te Peginning this study. That is, pracs
titioners need to assess factors other than diagnosed
diabetes prior to recommending pneumococcal vaccine to
clients. These factors might include age, nutritional
status, and respiratory disease.

A clear deficjit in patient knowledge about pneumo-
coccal and influenza vaccination was frequently demon-
strated in the returned questionnaires. As nursing often
involves care of elderly persons with chronic diseases
who are considered a high-risk group, it is appropriate
that nurses be able to disseminate information to these
clients regarding the nature of the vaccines, the types

of infections that they provide protection against, and
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length of protection. Eor instance, it is important that
the recipient of influenza vaccine know that s/he is not
being directly protected against pneumonia also. Proper
teaching about the type of protection provided by these
vaccines provides a better basis of understanding for the
patient practicing preventive health care.

Of the variables included in the present study, the
best predictor of respiratory infections according to
the multiple regression (see Table 5) was prevention prac-
tices. That is, those who practiced some kind of pre-
vention had fewer colds than those who did not. This fact
emphasizes the need for continued nursing involvement in
effective patient education as a means of decreasing the
incidence of respiratory infections in potentially high-
risk groups. Among the men studied, stopping smoking is
a prevention practice in need of emphasizing as 72%
continued to smoke despite CRD,

Limitations of sample size and its special charac-
teristics, as previously noted, limit generalizability
of results. Consequently, the influence of diabetes on
the incidence of respiratory infections, especially pneu-
monia, has not yet been clearly demonstrated. Further
research is indicated and is discussed along with a
summary of the study and statement of conclusions in the

following chapter.



CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

This exploratory descriptive study was undertaken
to determine the effect of diabetes on the incidence of
respiratory infections in men with chronic respiratory
disease. Interest in the subject derived from a dis-
crepancy between recommendations in the literature regard-
ing high-risk groups and the current practice of clinicians.
The study sample was drawn from 2,330 veterans receiving
care from a general medicine clinic. Questionnaire response
rate was 44%. A sample of 11 diabetics and 50 non-diabetics
who met the selection criteria listed in the method chapter
was obtained. The study determined if any correlation
existed between diabetes status and colds experienced when
severity of respiratory disease, smoking, prevention prac-
tices, and immunization were statistically controlled. The
study also examined the relative contributions of age, im-
munization status, and diagnosis of alcoholism to the
dependent variable, incidence of colds.

Overall, there was a high (2.4 per person) igcidence
of respiratory infections, mainly colds, among the study
subjects. A higher incidence of colds was found among

non-diabetic men with CRD than diabetic men with CRD.
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Non-diabetic subjects reported a mean of 2.56 colds dur-
ing the one year period of study compared to 0.81 for dia-
betics with CRD. This difference was significant at the
.001 level. Similarly, the mean incidence of pneumonia
among non-diabetic men with CRD was 0.12 compared to 0.09
for non-diabetics. This difference also was significant
at the .001 level. Findings relative to the incidence of
respiratory infections in diabetics compared to non-dia-
betics may be exaggerated due to the small number of
diabetic subjects (N=11).

When the number of colds in both groups was examined
while controlling for prevention practices, severity of
respiratory disease, smoking, and immunization status,
diabetes was found to explain 10% of the variance, and
the other variables combined explained 16% of the
variance. This leaves a substantial amount of the vari-
ance in number of colds (74%) unexplained. The contri-
bution of immunization status (influenza or pneumococcal)
to the incidence of colds was 2%. Immunization is in-
adequately represented in these subjects as only 43% had
been immunized against influenza for an average of five
months; and, an even fewer number, 26%, had been immuni-
zed against pneumonia for an average of eight months.

The correlation between diabetes status and number of

colds (r=-.224) was negative thereby supporting the find-
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ing that subjects with diabetes had significantly fewer
colds than subjects without diabetes.

While the results of this study are inconclusive due
to having a small number of diabetics, non-random sample,
and other problems with the method, the results of
this study tentatively suggest that respiratory infec-
tions are not increased among Type II diabetics. Even the
four poorly controlled diabetics whose blood sugars were
greater than 200 mg/dl, reported a mean number of 1.5
colds which is less than the mean number of colds for
non-diabetics (2.6) and greater than that of controlled
diabetics (0.81). Uncontrolled diabetics did have a larger
mean incidence of pneumonia (0.25) than either non-diabe-
tics or controlled diabetics, but the small sample size
(4 uncontrolled diabetics) raisesdoubts as to the signi-
ficance of this finding,

The subjects for this study appear representative of
the veterans' population from which the sample was drawn.
Besides chronic respiratory disease, 70% of the subjects
had concomitant cardiovascular disease and 41% had diag-
nosed alcohol abuse. The subjects were elderly males with
a mean age of 63 years. Their employment had been in semi-
skilled jobs and as machine operators. Only 8% of the
subjects are currently employed. All subjects had an

extensive smoking history and the majority still smoke.

On the average, the non-diabetic subjects had severe respira-
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tory disease compared to moderate respiratory disease among
the diabetic subjects.

Conclusions

As there is little existing literature that examines the
incidence of respiratory infections in diabetics compared
to non-diabetics, this study is exploratory in nature. It
is of interest that in this study diabetics with CRD report
fewer colds and pneumonia than non-diabetics with CRD. Nu-
merous researchers, drug manufacturers, and most recently
the Center for Disease Control (1982) have suggested that
diabetes mellitus is a chronic disease that places one at
risk for pneumonia. As mentioned previously, the small
sample size and setting in which the study took place pre-
cludes generalization of findings. Consequently, these
results should be viewed with caution.

These findings suggest that nurses should continue to
assess factors other than diabetes status (i.e. age, spleen
and liver disease), particularly in controlled diabetics,
before recommending use of pneumococcal vaccine. For in-
stance, based on the data, men who abused alcohol had more
colds than men who did not. Therefore, diagnosed alcohol
abuse may also be a consideration for pneumococcal vaccina-
tion. As the guidelines for immunization are not as clear
and definitive as desired, there remains a need to examine
which groups will benefit most from immunization.

In this study using a Pearson correlation, immuniza-

tion status was not correlated with number of colds and
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pneumonia experienced. There are also a number of instances
of vaccine failure reported in the literature (Ahonkhai,
et al, 1979; Sumaya, et al, 1980). Therefore, it is
important that should the client choose pneumococcal
immunization that the nurse continue to provide teaching
about preventive measures given non-vaccine recipients.
Further, clients need to be made aware of the fact that
pneumococcal immunization does not protect them against
all forms of pneumonia or other forms of respiratory
infection.

Related to client misconceptions about pneumococcal
vaccine are misunderstandings about influenza vaccine.
Some subjects could not differentiate between those two
vaccines and referred to them interchangeably. Nurses
in recommending and/or administering these vaccines need
to make clients aware of their different purposes, length
of efficacy, and side-effects.

Those subjects who reported practicing prevention
had fewer colds than those who did not. This finding
suggests a need to teach clients that prevention practices
may reduce colds. Symptoms of respiratory infections are
often quite subtle in early stages. Teaching should
include the ability to recognize the signs of infection
and intervene appropriately to prevent further respiratory
compromise. Teaching is especially appropriate among

those subjects who continued smoking despite an already
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compromised respiratory status. Nurses in their role of
patient educators can influence the number of colds pa-
tients experience by teaching and reinforcing knowledge
of preventive measures.

Recommendations for further study

Based upon the results of this study, the following
recommendations are made for further research:

Ls To decide scientifically which high-risk groups should
be vaccinated, a randomized, prospective, longi-
tudinal study should be conducted to determine the
efficacy of influenza and pneumococcal vaccine for
different high-risk groups.

2 A prospective longitudinal study should be conducted
of the response to pneumococcal vaccine among both
insulin and non-insulin dependent diabetics with
varying degrees of diabetic control.

3. A study should be uhdertaken of the preventive practices
most influential in decreasing the incidence of
respiratory infections.

4, A survey of thé ability of patients with chronic
respiratory disease to discriminate between the
signs and symptoms of colds and pneumonia would be
useful to establish the reliability of the self-
reporting method used to gather data about colds and

pneumonia.
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5. Replication of this study with a larger sample rep-
resentative of the general population is needed.

The need for pneumococcal immunization of diabetics
has yet to be clearly demonstrated. Because pneumonia has
multiple etiologies, the vaccine's effectiveness over a
period of time has been questioned in both high-risk
groups and the general population. The vaccine's
effectiveness in raising antibody titers to serotypes
contained in the vaccine and reducing the incidence of
pneumonia for short terms among healthy individuals
living or working in high-risk settings has been clearly
demonstrated elsewhere. There remains a need for further
study regarding recommendations for use of pneumococcal
vaccine with diabetics. A profile describing individuals
at high-risk for pneumococcal pneumonia and the extent
of protection provided by pneumococcal vaccine would be

beneficial.
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THE OREGON HEALTH SCIENCES UNIVERSITY

School of Nursing 3181 SW. Sam Jackson Park Road  Portiand, Oregon 97201 (503) 225-7893

Office of the Associate Dean for
Academic Affairs

Date: November 23, 1981

Dear ,

My name is Marina McCollam. I am a nurse working to
earn a Master's degree at the Orégon Health Sciences Uni-
versity. I am interested in the subject of respiratory
infections (colds, pneumonia) among people with a history
of lung problems. As part of earning my degree, I am con-
ducting a study to find out the kind and number of respira-
tory infections people with lung problems with diabetes have
compared to people with lung problems without diabetes.

Your name was one of 200 selected from patients treated
at the U.S. Veterans Administration Medical Center, Portland,
Oregon. I would appreciate your participation in my study.
Your participation is voluntary. Your decision whether or
not to participate, will not affect your treatment at the
V. A. Medical Centér. The information gained by this study
will not benefit you directly, but your participation may
help others. If you agree to participate, you will be asked
to answer some written questions. It should take 15 minutes
or less time. Your medical record will be reviewed for the
period of November 1, 1980 to October 31, 1981 for informa-
tion about your medical care related to respiratory infec-

tions. A self-addressed, stamped envelope has been enclosed

7
@ Schools of Dentisiry, Medicine and Nursing
L_ University Hospital, Doernbecher Memorial Hospitat for Children, Crippled Children’s Division, Dental Clinics



to return the questionnaire when you are done,

Your name does not appear on the gquestionnaire, but the
questionnaire is coded to allow repeat mailings as necessary.
As soon as I have the completed questionnaires, my master
list of participants' names and addresses will be destroyed.
This will guarantee that your name will not be associated
with any answers you give. The information from all partic-
ipants will be reported in a combined form.

I am willing to answer any questions you have about the
study either by phone (503) 254-6180C or by mail.

Thank vou for helping me complete this study.

Sincerely,
3

YV \GLan P % voleidiioa. R

Marina E. McCollam, RN
Graduate Nursing Student
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Code No.

Questionnaire

Directions: Place an X in the column that best answers the
guestion and fill in the blank where appropriate.

(Background information)

Occupation

(Presently employed? Yes No
YES NO
1. Have you had any colds within the past year?
la. If vyes, how many?
2. Have you had pneumonia within the past year?

2a. If yes, how often?

3. Do you tend to have colds every spring or
fall (allergy related)?

4. (If you had any) Did any of your colds or
pneumonia need medical treatment?

5. Have you received a shot anytime in the
past three years to protect yourself
against pneumonia?

5a. If yes, where? V.A. ____Elsewhere
5. If you received a shot to prevent pneumonia,
when did you receive 1it?
. Month/Year (if possible)

6. Do you do anything to protect yourself from colds or
pneumonia?

Thank you for your answers to the above questions!
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TABLE 7

Cold Prevention Measures Described by Subjectsa

Prevention Non-diabetic Diabetic Diabetics and
Measure N=46 N=11 Non-diabetics
N=57
None 10 2 12
Nutrition 6 0 6
Antibiotics 1 1 2
Change Climates i 0 1
Warm clothes,
house, etc. 19 3 22
Flu shot 8 2 10
Rest 2, o] 2
. b
Stop smoking 2 0 2
Avoid crowds 5 0 5
Over-the-counter
medicines 13 1 14
Take prescribed
medicines 3 2. 5

8rour subjects provided no response.
All subjects smoked at some time and 71% still smoke.
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Subject No.

The Incidence of Respiratory Infections in Men
with Chronic Respiratory Disease with
and without Diabetes

Age:

Chronic respiratory disease:

type
duration
Pulmonary Function test results
Date
Chest x-ray AP Date
Smoking hx:
duration
quantity (pack vyears)
Diabetes:
type Insulin Dep. Non-Insulin
dependent
duration
3 recent blood sugars:
14 BS , type , date
2. BS , type , date
3. BS , type , date

Other active complicating illnesses and conditions:

Pneumococcal immunization: Yes No
Date of immunization (If immunized)

Influenza immunization: Yes No
Date of immunization (if immunized)

Exposure to toxic chemicals: Yes No
If yes, nature of exposure




2
Number of clinic visits for respiratory infections during
study period, if any. (Does not include follow-up
visits.)

Type of resp. infection treated Date

.

[ouE €O JRNNE ¢ « SRNENG & ) NN © 2 IR S N S B A% I

(@]

Culture results (if any) Date
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TABLE 8

Other Diseases Noted in Subjects

Disease Diabetic Non-diabetic
N=11 N=50
Cardiovascular 7 36
Lymphatic,
Hematologic 0 1
ENT 1 4
Liver, spleen 1 2

Alcohol Abuse 2 12
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Pneumonia and influenza are the fifth leading cause of
death in the United States. Pneumococcal vaccine has been
recommended as a means of reducing morbidity and morality
due to pneumonia in high-risk groups. Individuals with
Diabetes Mellitus are described in the literature as being
at high-risk for pneumococcal pneumonia. Controversy
exists as to whether or not diabetics are at greater risk
than the general population for pneumococcal pneumonia; and,
whether or not diabetics would benefit from use of a pneumo-
coccal vaccine. A survey of local practitioners found that
pneumococcal vaccine was predominantly given to individuals
with chronic respiratory disease (CRD). Few studies have
been done on the incidence of respiratory infections (colds
and pneumonia) among diabetics. Consequently, this descrip-

tive study examines the incidence of respiratory infections
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in men with chronic respiratory disease with and without
diabetes.

The incidence of respiratory infections was examined in
61 men (50 non-diabetic and 11 diabetic) with CRD. Data
were gathered by means of a mailed questionnaire and
medical chart review. Two research questions were explored:
1. Is there a difference in the number of respiratory
infections between non-diabetic men with CRD and diabetic
men with CRD? and 2. When prevention practices, smoking,
severity of respiratory disease, and immunization status
are controlled, is there a difference in the number of
colds experienced between diabetics with CRD and non-
diabetics with CRD?

Two types of analyses were performed to answer these
gquestions. T-tests were used to compare the incidence of
respiratory infections in diabetics and non-diabetics. Non-
diabetics were found to have a significantly greater number
of colds (t=1.26) and pneumonia (t=0.03). A hierarchial
multiple regression was used to examine the effect of
diabetes status (present or absent) on number of colds, while
controlling for prevention practices, severity of respiratory
disease, smoking, and immunization status. Diabetes status
was found to explain 10% of the variance in number of colds,

Diabetics had a lower incidence of respiratory infec-

tions than non-diabetics. This finding requires further in-
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vestigation before recommending diabetes as an indication
for pneumococcal vaccination. An interesting finding of the
study was that the use of cold prevention practices explained
8% of the variance among the variables tested. The findings
of this study are exploratory and tentative due to method-
ological limitations related to the sample. Therefore, the
results are inconclusive but suggest a direction for further

research.





