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ABSTRACT

Anthropometric measurements and dietary analyses were used to 
determine the nutritional status of 30 adult subjects with chronic ob
structive pulmonary disease. The Schedule of Recent Experience Ques
tionnaire was administered to determine the amount of perceived stress 
and coping ability of the subjects, A questionnaire was administered 
to determine socioeconomic status9 educational and employment back
ground, subjective assessment of weight maintenance, dietary habits, 
other demographic data, and respiratory symptomatology.

Subjects with emphysema demonstrated significant increases in 
calorie, protein, and iron intake while continuing to lose weight. The 
subjects with chronic bronchitis, asthmatic bronchitis, or asthma demon
strated an increased vitamin A and C intake while losing weight but not 

an increase in intake of protein and/or calories, as with the emphysema 
group. Arm anthropometry was found to be more sensitive than percent 

of ideal body weight for detection of a decline in nutritional status, 
especially in the "normal weight" group. On the basis of arm anthro
pometry there was a 63 percent incidence of protein-calorie malnutrition 

in the study sample.
Subjects whose body weights were less than 85 percent of ideal 

were aware of a problem with weight maintenance; less than half felt 
their appetite was poor. There was a tendency for persons in the group 
with body weights at 85 percent of ideal or greater to have had sputum

vii



production for a longer period of time than subjects with body 

weights less than 85 percent of ideal. Twenty three of 25 subjects 
demonstrated higher perceived stress and less coping ability. No 

other physiological and/or psychosocial factors or cluster of factors 
isolated were predictive of persons with chronic obstructive pulmonary 
disease who were likely to develop a decline in nutritional status.



CHAPTER 1

INTRODUCTION

The nutritional status of an individual reflects a series of 
highly dynamic biological processes. Maintaining the balance of fac
tors which affect nutritional status is a sensitive process and becomes 
increasingly difficult and significant in disease states or following 
injury when the metabolic demands become greater. Concurrently, a de
cline in nutritional status may affect the morbidity and mortality as
sociated with the disease states or injuries. Therefore, it is 
disturbing that the presence of a significant degree of undernutrition 
has been described in hospitalized patients, with either surgical or 
medical illnesses (Bistrian et al. 1976, Bistrian and Blackburn 1977).

A major function of nursing in the care of individuals with 
chronic obstructive pulmonary disease (COPD), which includes emphysema, 
chronic bronchitis, and asthma, involves instruction regarding methods 
by which the client can achieve optimal functioning within the limits 
of his or her disease. Preventative and maintenance aspects of care 
constitute the majority of teaching content presented to the clients 
in any setting, either inpatient or outpatient. The significance of 

this study to nursing lies in the anticipated description of physiolog

ical and/or psychosocial variables which significantly correlate with 
a decline in nutritional status in individuals with COPD.

1



Additionally5 the need for increased attention to nutritional assess
ment and dietary counseling as part of the treatment protocols and 
rehabilitation programs for clients with COPD was validated.

Purpose of the Study 
The purpose of this study was to evaluate the state of nutri

tion in individuals treated for chronic obstructive pulmonary disease
on an outpatient basis and to ascertain those physiological and/or psy

chological factors which are uniquely associated with a state of over, 
under, or adequate nutrition. With the identification of such individ
ual factors or clusters of factors, it may be possible to develop a 
composite of the client with COPD who is likely to have a nutritional 
problem.

Research Questions
1. Will adult subjects with chronic obstructive pulmonary disease 

treated on an outpatient basis demonstrate the presence of a 
significant degree of protein-calorie undernutrition as deter
mined by diet history and anthropometric measurements?

2. Are there operative physiological and/or psychological vari
ables which are selectively associated with a state of under
nutrition in subjects with chronic obstructive pulmonary

\

disease?
3. Are there operative physiological and/or psychological vari

ables which are selectively associated with a state of over or



adequate nutrtion in subjects with chronic obstructive 
pulmonary disease?

Conceptual Framework 

The conceptual framework for this study is based upon several 
areas of investigation. These areas are: (1) chronic obstructive pul
monary disease, the natural history of the disease and associated symp
tomatology, as well as concepts related to pulmonary rehabilitation;
(2) perceived or psychological stress; and (3) the events involved in 
starvation and/or stress states leading to undernutrition. Selected 
findings from each of these areas are presented to suggest possible 
factors contributing to the finding of protein-calorie undernutrition 
in individuals with chronic obstructive pulmonary disease. Important 
consideration throughout the discussion are factors which may result 
in an increase in metabolic requirements, factors which may result in 
a decreased dietary intake, factors which contribute to altered meta
bolic patterns and the relationship of these factors to the clinical 
course of the individual.

Chronic Obstructive Pulmonary Disease
Chronic obstructive pulmonary disease (COPD) is a physiological 

disease classification which includes emphysema, chronic bronchitis, 
and asthma. The majority of patients with COPD have a combination of 
emphysema and chronic bronchitis (Burrows 1978). The unifying feature 
of this disease is that each of the subclassifications presents with 
persistent airways obstruction as demonstrated by a decreased forced
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expiratory volume in one second, a decreased forced.vital capacity, and 
a decreased ratio of forced expiratory volume in one second to forced 
vital capacity (FEV^/FVC ratio [x 100]). The classic definition of 
COPD is persistent airways obstruction of unknown etiology (Burrows, 
Knudson and Rettel 1975). Other symptoms commonly associated with 
COPD are chronic cough, excess sputum production and dyspnea.

Patients with COPD present many nutritional problems, most 
notably weight loss. Although weight loss is encountered more fre
quently in some types of COPD more than others, a clear explanation of 
this phenomenon is not available (Burrows et al. 1975, Hodgekin et al. _ 
1975, Filley and Mitchell 1964). Although not the best predictor, it 
has been demonstrated that the lower the percent of ideal body weight 
(IBW) the poorer the survival statistics (Burrows and Earle 1969). 
Patients with predominantly panlobular emphysema, as opposed to chron
ic bronchitis and centrilobular emphysema, have been noted to experi
ence the most marked weight loss. These patients present a clinical 
picture of severe muscle wasting with relatively high oxygen tensions . 
(Filley et al. 1968, Filley and Mitchell 1964). Physiologically, they 
demonstrate higher minute ventilation, lower cardiac output, and de
creased oxygen transport to tissues than do the patients with chronic 

bronchitis (Burrows et al. 1975).
In some patients with COPD, metabolic requirements may be in

creased. The work of breathing is comparably high in both chronic 

bronchitis and emphysema. Patients with relatively pure emphysema



expend considerable energy to maintain their arterial oxygen as high 
as possible (Filley and Mitchell 1964).

Patients with COPD can have a decreased nutritional intake for 
a variety of reasons. Decreased energy to shop 9 prepare, and eat food 
or shortness of breath interfering with the actual intake of food are 
likely factors. Also a decreased apptetite due to gastrointestinal 
upset from medications, particularly bronchodilators, or air swallowing 
is not uncommon (Brashear and Rhodes 1978). COPD patients are known 
to have a higher than normal incidence of peptic ulcer disease which 
may interfere with intake (Filley and Mitchell 1964, Burrows et al. 
1964). Also the presence of dyspnea may make eating tedious for these 
individuals and no longer a pleasureable social event.

Studies of the natural history of COPD have demonstrated that 
there is a steady downhill course regardless of therapy. Although ther
apy does not appear to have an effect on the eventual outcome, pulmo
nary rehabilitation programs are advocated to improve the individual’s 
quality of life and increase the person’s functional ability. Central 
to this increase in functional ability is the goal of increasing exer
cise tolerance. Increased exercise tolerance involves increased energy 
expenditure and particularly necessitates increased use of large skel

etal muscles. Clinically, it is frequently noted that these patients 
have decreased muscle bulk and tone in the lower extremities. Pa
tients are encouraged to walk to increase muscle bulk and strength and 

thus increase their endurance. The assumption appears to be made that 
an increase in exercise will increase muscle mass and tone. However,



the decrease in skeletal muscle may be due to undernutrition rather 
than decreased use. By increasing activity, the metabolic requirements 
are likewise increased, placing the individual who is initally under
nourished in an even greater imbalance. In persons who have COPD 
who demonstrate decreased energy reserves and loss of skeletal muscle 
mass and tone, any attempt at physical reconditioning will be unsuccess

ful without careful consideration and treatment of the nutritional prob
lems of that person.

In summary, there may exist protein and caloric deficiency in 
individuals with COPD as a result of increased requirements, resulting 
in a "relative restriction" or a decreased ability to meet the require
ments by the intake of nutrients. In some individuals, there may exist 
a mixture of these variables, namely an increased requirement and a 

decrease in intake.

Stress
A stressor can be defined as a nonspecific stimulus which re- 1 

suits in a response described as the "fight or flight" response. In 
1936, Selye described a wide variety of "diverse nocuous agents," in
cluding both physiological and psychological stimuli, which produced 
a stereotyped alarm response in rats (Tepperman 1973:139, Selye 1974). 
This alarm reaction was conceptualized by Selye as the General Adapta
tion Syndrome (GAS) and is also commonly referred to as the stress re

sponse. Since Selye1s original work there has been a great deal of 
experimental work to further study this construct. The "nonspecific 

systemic reactions of the body which ensue upon long exposure to stress"



is mediated by the hypothalmic-pituitary-adrenal (HPA) axis (Tepperman 
1973:139). Details of the involvement of the HPA axis in the stress 
response and subsequent effects upon metabolic processes are covered 
in the following section of the conceptual framework.

Physiological and psychological stimuli can act as stressors 
and can result in an identical alarm response in an individual. Vari
ation in the response to psychological stressors is possible as a func
tion of the individual’s perception of the stimuli as stressful or 
nonstressful. Wu (1972:31) wrote that "perceiving is phenomenological; 
that is5 the act of perceiving is private." Perception is subjective 
and not readily observable by others. An individual’s perception, not 
reality, is the determinant of behavior (Rogers 1951). Thus, what is 
observable as behavior is a result of the person’s perceptions. To 
be able to understand a person’s behavior it is helpful to identify 
the stimuli in the internal and external environment to which the per
son is reacting. Some stimuli may threaten, appear dangerous, or call 
for some change in one individual and would be considered stressors.
The same stimuli may not be perceived as harmful by another individual 
and therefore not constitute a stressor for that person. Perception 
of a situation depends not only on the immediate situation but also 
the past experiences of the individual. Hinkle and Wolff (1958) sug
gested that the differences in susceptibility to stress in people may 
be due to differences in the perception and interpretation of the en

vironment , or from innate differences in reactions. According to



Knutson (1965:159) s 11 how man behaves with respect to any situation 
tends to be in accord with how he perceives the situation.".

The theories of perception help to explain the impact on man 
of life situations which tend to influence his behavior on the wellness 
illness continuum. Life changes are situations common to most people 
during their lifetime and may include such events as residential mobil

ity, work, school, birth, and death. If perceived as stressful by the 
individual these events can have impact upon the health of the individ
ual. When one is subjected to repeated reactions in situations per
ceived to be socially and/or personally stressful, symptom development 
and tissue damage can occur (Wolff 1953).

The effects of stress on various body systems are well docu
mented in the literature. In relation to the impact of stress upon 
nutrition, gastrointestinal symptoms commonly associated with the 
stress response are nausea, vomiting, anorexia, or diarrhea. The re
sponse to stress is variable and anecdotal. Whereas many individuals 
complain of the above symptoms, others state they have increased appe-* 

tite in response to stressful situations.
In addition to the previous listing of common life events which 

may be perceived as stressors, patients with COPD have additional physi 
ological and psychological,factors which they may perceive as stressors 
Physiological stressors which may accompany COPD include a reduced 
oxygen tension and a relative fasting state. This relative fasting 

state may be, due either to decreased intake of nutrients or increased 
metabolic requirements, for reasons described in the previous section



on GOPDo Fear of suffocation and deep concerns about life and death 
which are commonly associated with difficulty in breathing contribute 
psychologically to the stress state. Disability associated with COPD 
may also commonly necessitate rearrangement of social roles within the 
family and community and may additionally present serious financial 
concerns to the individual. The reactions to these potential psycho
logical stressors vary with perception and with support systems avail
able to the individual.

Undernutrition

The intake of food must always be sufficient to supply the 
metabolic needs of the body but not enough to cause obesity. There 
must be maintenance of balance between the intake of different types 
of food, that contain protein, fat, and carbohydrates, as well as 
adequate intake of vitamins and minerals to ensure that all body cells 
are supplied with the necessary metabolic substrates.

Starvation Effects oh Methbdlism, When metabolic requirements 

of the body cannot be met by the intake of food, the tissues of the 
body preferentially utilize carbohydrate for energy over both fat and 

protein. However, the quantity of carbohydrate stores, mainly as gly
cogen in liver and muscle, are very limited. The maximum glycogen 
storage can supply the energy demands for approximately 12 hours after 
which time the glycogen stores are depleted. In starvation, fat and 
protein stores become the major sources of endogenous energy supply 
(Guyton 1976). After the carbohydrate stores have been exhausted, the
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adaptive response is to maximally derive energy from fat stores while 
minimally deriving energy from protein catabolism of the skeletal mus
cle, In man, the skeletal muscle is the major nonfat contributor of 
energy and losses in lean tissue in response to undernutrit ion can be 
extensive (Millward and Waterlow 1978). The visceral and secretory 
protein stores are relatively preserved from breakdown and use for 
energy until the other sources have been consumed.

Protein undergoes three phases of depletion in prolonged fast
ing, There is rapid depletion initially, then slowed depletion, and 
finally, shortly before death, rapid depletion again. The initial rap
id depletion is secondary to the conversion of protein to glucose in 
the liver through gluconeogenesis. However, after partial depletion 

of protein stores during the early phase of starvation, the remaining 
protein is not so easily removed from the tissues. Subsequently, glu
coneogenesis decreases markedly and metabolism is shifted to a series 
of events leading to ketosis. The lack of availability of carbohydrate 
automatically increases the rate of removal of fatty acids from adipose 
tissues. Several hormone responses, specifically increased secretion 
of corticotropin by the adenohypophysis, increased secretion of gluco
corticoids by the adrenal cortex, and decreased secretion of insulin 
by the pancreas, further enhance the removal of fatty acids from adi
pose tissues (Guyton 1976). The increased free fatty acids are de
graded by the liver into ketone bodies. The cells of the body are 

limited in their ability to oxidize ketone bodies and therefore the 
serum levels of ketone bodies rise. This sequence of events thus leads
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to at least partial preservation of the protein stores of the body. 
However 3 there finally comes the time when the fat stores are almost 
totally depleted and proteins are the only remaining source of energy. 
At that time protein once again undergoes rapid depletion with degra
dation of the visceral protein compartment 9 as well as the remaining 
minimal skeletal muscle.

Stress Effects on Metabolism. The metabolic response to injury 
or stress is very similar to that of starvation. Acceleration of the 
catabolic events occurs secondary to catecholamine release. Initially, 
the hormonal effects are mediated through hypothalmic stimulation of 
the sympathetic nervous system. There is release of catecholamines 
from the adrenal medulla and the sympathetic nerve endings. Subse
quently, there is inhibition of insulin secretion but marked stimula
tion of glucagon secretion (Wilmore et al. 1974). Both glucagon and 
epinephrine provide a hepatic glycogenolytic stimulus. Additionally, 
the oxidation of fat to free fatty acids is increased secondary to the 
fipolytic qualities of epinephrine and glucagon. As the free fatty 
acid concentration increases, there is increased fatty acid uptake and 
utilization by the cells. This increased concentration in the cells 
antagonizes the insulin present at the cell membrane so carbohydrate 
is^not able to be transported into the cell. Glucagon is also gluco- 
neogenetic by a yet unknown mechanism.

Concurrent with the catecholamine and glucagon release there 
is stimulation of the adenohypophysis with subsequent release of 
adrenocorticotrophic hormone and somatotropin, or growth hormone.
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Adrenocorticotrophic hormone stimulates production and release of 
glucocorticoids9 primarily cortisol, from the adrenal cortex. The 
glucocorticoids promote gluconeogenesis by the liver. Cortisol causes 
decreased utilization of glucose by the body cells. Additionally, cor
tisol depresses glucose transport into the cells, in part by antagoniz
ing the peripheral action of insulin. The net effect of these actions 
is enhancement of the sacrifice of muscle in favor of maintaining ade
quate levels of free amino acids for visceral protein synthesis and 
energy fuel substrates (Blackburn et al. 1977).

Somatotropin, or growth hormone, is normally a primary anabolic 
agent, stimulating protein synthesis in the presence of insulin and 
carbohydrate. As previously described, during stress there is a marked 
decrease in insulin. As a result, growth hormone becomes primarily 
a lipolytic agent during stress and contributes to liberation of free 
fatty acids for use of fuel. The duration of these hormone responses 
and their cumulative effects depends upon the severity of the stress 
encountered and any associated malnutrition.

Summary
Both the presence and severity of protein and caloric restric

tion on the individual and the presence and severity of the stress re
sponse may lead to protein-caloric undernutrition. Teleologically, 
it can be concluded that in a situation of chronic stress, the biochem

ical sequence of events already discussed occurs and can compound any 
previously evident undernutrition. Chronic obstructive pulmonary



diseases can certainly be considered sources of chronic stress due to 
the physiological and psychological factors which occur5 are perceived, 
and dealt with uniquely by each individual. These factors underlie 
this investigator’s belief that the result is a compromised nutritional 
state in individuals with COPD and that there may be isolated physi
ological and/or psychological factors or clusters of factors which are 
uniquely associated with over, under, or adequate nutrition in these 
individuals.
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CHAPTER 2

SELECTED REVIEW OF THE LITERATURE

Literature pertaining to (1) chronic obstructive pulmonary 
disease, (2) stress associated with chronic illness and particularly 
with chronic obstructive pulmonary disease, and (3) nutritional assess
ment of patient populations are presented in this chapter.

Chronic Obstructive Pulmonary Disease 
Chronic obstructive pulmonary disease is the presentation of 

persistent airways obstruction with a ratio of forced expiratory volume 
in one second (FEV^) to forced vital capacity (FVC) of less than 60 
percent of predicted values, according to Burrows et al. (1975)• Bur
rows (1978) stated that the majority of patients with chronic obstruc
tive pulmonary disease have emphysema with a degree of chronic 
bronchitis also evident. This observation is validated in clinical 
practice, as many patients are seen with evidence of both emphysema 

and chronic bronchitis with varying degrees of expression of either 
condition. Some patients, in addition, have varying degrees of revers
ibility of airways obstruction and are said to have an asthmatic compo
nent to their disease.

The American College of Chest Physicians and American Thoracic 

Society (1975:583) deifined emphysema as an "anatomical alteration of 
the lung characterized by an abnormal enlargement of the airspaces

14



distal to the terminal nonrespiratory bronchioles«, accompanied by 
changes of the alveolar walls." This definition is pathological and 
is exempt from diagnostic validation during life. vThe tissue changes 
can vary in basic pathologic characteristics, as well as in distribu
tion in the lung and severity of the lesion.

Chronic bronchitis is defined by the American Thoracic Society 
(1962) as a clinical disorder characterized by excessive mucus produc
tion. It is manifested by a productive, chronic or recurrent, cough. 
The productive cough should be present on most days for at least three 
months a year for a minimum of two consecutive years.

Asthma is a disease characterized by an increased responsive
ness of the trachea and bronchi to various stimuli and is manifested 
by a widespread narrowing of the airways that remits either spontane
ously or as a result of therapy (American Thoracic Society 1962:763). 
The pathological features of asthma include bronchoconstriction, edema 
of the bronchial mucosa and submucosa, and the presence of mucus plugs 
in the bronchi and bronchioles. This pathology results in a diffuse 
airway obstruction and an increase in the resistance to airflow through 

the airways.
Although emphysema and chronic bronchitis are included in the 

diagnosis of COPD, it is often helpful to differentiate these subtypes 
by clinical characteristics. Numerous studies have been conducted to 
differentiate the clinical pictures of patients with chronic bronchitis 
and emphysema. Table 1 summarizes the differences outlined by Burrows 

(1975).



16

Table 1. Differentiating Characteristics Between Persons with 
Emphysema and Chronic Bronchitis

Chronic Bronchitis Emphysema

S ymp tomato lo gy 
and Clinical 
Features

Recurrent chest infec
tions

Cor pulmonale

Chronic hypoxemia with 
cyanosis

Commonly chronic hyper- 
cap ni a

Often severe pulmonary 
hypertension

Usually scanty and mucoid 
sputum

Infrequent cor pulmonale
Usually mild hypoxemia, 
if any

Normal skin color
Unusual hypercapnia
Usually mild pulmonary 

hypertension

Ventilation and 
Respiratory 
Mechanics, 
Diffusion

Normal or slightly de
creased total lung 
capacity

Moderately increased 
resting volume

High resting volume/total 
lung capacity ratio

Normal or low static lung 
compliance

Very low dynamic lung 
compliance

Very high expiratory air
way resistance

Increased total lung ca
pacity

Markedly increased rest
ing volume

High resting volume/total 
lung capacity ratio

High static lung compli
ance

Normal or low dynamic 
lung compliance

Normal inspiratory air
way resistance

Variable diffusion 
capacity

Low diffusion capacity
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Brashear and Rhodes (1978:16) stated that "chronic obstructive 

pulmonary disease is a gradual and relentlessly progressive disorder 
that begins many years before the onset of symptoms and is associated 
with a high mortality once ventilatory impairment becomes severe." 
Renzetti (1967:370) stated that the "rate or rates at which GOPD pro
gresses and the factors influencing this progression are essentially 
unknown," He further stated that there may be a "slow but steady, 
course of deterioration, a stepwise path with many plateaus, a very 
rapid initial onslaught followed by a very slow path toward respiratory 
insufficiency or all of these paths and others for different patients" 
(Renzetti 1967:370),

Many studies have been conducted concerning the natural history 
of chronic obstructive pulmonary disease. An area of concern in the 
investigations is the apparent differences between patients with the 
different classifications of COPD, primarily emphysema and chronic bron
chitis. Little is said regarding the differences found with asthma.

Weight loss is presented as both a symptom and a prognostic 
factor in patients with COPD. However, little is known conclusively 

concerning the etiology of weight loss in these patients. Burrows 
et al. (1966:834) compared the clinicopathological features of patients 
in Chicago and London. They described the "emphysematous or type A" 
patient as "thin, elderly men with progressive dyspnea and relatively , 
mild bronchitis." The "chronic bronchitic" or type B patient was de
scribed as "usually of stocky build with a long history of productive 
cough" (Burrows et al. 1966:834). In a later publication. Burrows
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et alo (1975) noted that patients with emphysema often have marked 
weight loss, while in patients with chronic bronchitis, weight loss 
is absent or slight,

Bo us hey et al. (1964) observed that the presence of cor pul̂ . 
monale or a history of weight loss at the time of entrance into their
study of patients with COPD was associated with a poor prognosis. Sim-

\ilarly, Filley and Mitchell (1964), in a prospective study, followed 

150 patients over a five year period in Denver, Colorado to examine the 
clinical features of COPD. It was noted that some weight loss had oc
curred prior to the time of initial examination in 51 percent of the 
patients. In 14 percent of the patients they noted that the loss 
amounted to more than 20 percent of their predyspnea body weight. It 
was observed that when dyspnea was the first symptom and remained the 
prominent one in patients with chronic obstructive pulmonary disease, 
weight loss was frequent but heart failure was unusual except as a ter
minal event.

Filley e i al. (1968:27) selected 112 patients out of 350 pa- . 
tients constituting the "Emphysema Registry" of the University of Col
orado Medical Center, which had been started in 1956 to provide a pool 
of patients for long term study. The patients selected were designated 

as having either emphysematous disease or chronic bronchitis but all 
had chronic airways obstruction and maximum breathing capacities below 

50 percent of predicted values. The mean FEV^ for both groups was 0.9 

liters. It was found that the typical emphysematous patient leads a 
relatively sedentary life but loses weight often despite a good
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appetite. Additionally, these patients had a nearly normal arterial 
carbon dioxide tension and their cardiac output was found to be rela
tively low while the ratio of total ventilation to cardiac output was 
found to be high. They concluded that the finding of the normal arte
rial oxygen tension was probably due to the high ventilation to perfu
sion ratio.

In contrast, the typical chronic bronchitic patients were seen 
to have a greater tolerance for exercise and to lead a more active 
life. They were found to not lose weight except terminally, and to 
have clinical secondary polycythemia, pulmonary hypertension, and right 
ventricular hypertrophy. Their arterial carbon dioxide tension was 
noted to be higher than in patients with emphysema. A lower oxygen 

uptake compared to patients with emphysema was not found, unlike the 
expectation that it would be less due to a lower cost of breathing.
The cardiac output was found to be higher, the total ventilation was 
lower, and therefore the ratio of ventilation to cardiac output was 
much lower than in the emphysematous type patients. The chronic bron
chitic patients were noted to be much more unsaturated in their arte
rial blood but it was postulated that they were less hypoxic at their 

tissue level, comparatively.
Burrows and Earle (1969) in a prospective eight year study of 

200 patients with chronic airway obstruction of uncertain causes, de
termined factors which could be utilized as predictors of survival or 

prognosis. Ventilatory impairment, resting pulse, and mixed venous 
carbon dioxide were found to be the best measures of survival. A
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significant relationship was found between body weight and survival. 
Patients with body weight close tô  ideal were found to have a better 
survival than either underweight or overweight subjects. Patients who 
were below their ideal body weight (IBW) were found to have a 41 per
cent five year survival. Those patients who exceeded their ideal body 
weight by more than 13 percent had a 60 percent five year survival and 
those whose ideal body weights between 100 percent and 113 percent of 
IBW had a 78 percent chance of survival to five years.

Traver, Cline and Burrows (1979)9 in a 15 year follow-up study 
of the 200 patients with chronic obstructive pulmonary disease from 
the previously mentioned study, listed factors which significantly re
lated to survival, after the extended duration of the study. Among 
the parametric variables with significance ( p < 0.001) were FEV^, 
post-bronchodilator FEV^, exercise arterial oxygen saturation with ear 
oximetry, FEV^/VC ratio, and percent ideal body weight. After control
ling for age, the post-bronchodilator FEV^ was found to be the best 
prognostic predictor. Among the variables with significance (p < 0.05) 
were resting arterial oxygen saturation and serum albumin. Nonpara- 
metric variables with significance (p < 0.001) included clinical as

sessment of dyspnea.
Possible etiologies of weight loss have been suggested. In 

addition to the high work of breathing in emphysema and chronic bron
chitis, decreased energy to shop, prepare, and eat food have been im

plicated (U.S. Department of Health, Education and Welfare 1979), as 
well as the financial burden of chronic illness making food shopping
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difficult. Brashear and Rhodes (1978) noted that due to shortness of 
breath interfering with the actual intake of food, eating becomes a 
chore ■. rather than a pleasureable event. Additionally, he stated that 
gastrointestinal upset from medications or air swallowing are common.

Studies of basal metabolic rate (BMR) in patients with CORD 
are not in agreement. Burrows et al. (1964), in their series of 175 
patients with irreversible airways obstruction of unknown etiology, 
found a mean BMR of 4.6 percent below predicted with a range between
28 percent below and 22 percent above predicted. They described this
value as close to the mean of normal subjects in their laboratory, 
where the normal range was between 20 percent below and five percent
above predicted. They noted that only nine percent -.of their subjects
had a BMR in excess of ten percent above predicted. Filley et al. 
(1968), in their study of 112 patients with chronic airways obstruction 
and maximal breathing capacities below 50 percent of predicted, de
scribed the patients with emphysema as having a mean BMR of 20.7 per
cent above predicted and the patients with chronic bronchitis as having 
a mean BMR of 26.4 percent above predicted. Comparison is difficult 
as Filley et al. (1968) did not discuss the normal values for their 

laboratory.
Filley and Mitchell (1964), reported in their study of clinical 

features of COPD with 150 patients, that the incidence of peptic ulcer 
disease was more frequent (31 percent) in the study population than 

in the general population. They noted, however, that peptic ulcer dis

ease is also common in various other disease states, chiefly those
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exhibiting the features of undue stress. However, they were unable 
to explain beyond that point the association of peptic ulcer disease 
with emphysema. Burrows et al. (1964) also reported evidence of peptic 
ulceration in 23 percent of the gastrointestinal x-rays done on 69 of 
the 175 patients with irreversible airways obstruction in their study.

Browne and Vineburg (1932) and Thurlbeck (1976) postulated that 
gastric hyperacidity is a mechanism for the patient with chronic carbon 
dioxide retention to compensate for the acidosis by gastrointestinal 
loss of hydrochloric acid. However9 no studies were found to either 
substantiate or dispute this hypothesis. Thurlbeck also pointed out 
that cigarette smoking? which is associated with the development of 
COPD, may define the personality of someone likely to develop peptic 
ulcer diseases as well as contribute to gastric hypersecretion.

Stress in Chronic Illness and COPD
Chronic illnesses and their treatment have marked impact upon 

the functioning of patients and their families. Much is written re
garding the profound psychological alterations which occur secondary 
to chronic illnesses. Rabkin and Streuning (1976) stated that the 
chronic diseases, rather than the acute infectious ones, are usually 
thought to be influenced by the experience of stress. Udelman 
(1979:684) asserted that chronic illness represents a particular type 
of stress and the ’’impact is determined by such factors as psycholog

ical genetic exposure to illness, hereditiary predisposition, sex and 
role definitions, and existing and pre-existing support systems.” The
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possible reactions activated include regression, "flight into illness," 
dependence, fear of loss of control, and decreases in self esteem and/ 
or self control.

In chronic pulmonary disease, the gradual loss of adequate pul
monary function limits not only routine activity, but also threatens 
existence. The stresses experienced are obviously physiological, as 
well as psychological in nature- Agle and Baum (1977) stated that the 
interrelationship between psychological factors or stress and respira
tory function is well known. They asserted that the combination of 
voluntary and involuntary control in respiration lends the respiratory 
system to reactions secondary to psychological processes. Additionally, 
they commented that chronically ill patients react to the stresses con- 
commitant with their illness with various coping behaviors. In pa

tients with COPD the defense mechanisms often observed are denial, re
pression, suppression, projection, and displacement which allows them 
to minimize the physiological risks of the stress. Pattison, Rhodes 
and Dudley (1971) studied responses of 12 male patients with severe 
COPD to group psychotherapy over a six month period. They concluded, 
as did Dudly, Wermuth and Hague (1973:393) that the patient with COPD 
lives in an emotional "straitjacket" and either action-activation,
(i.e., anger or anxiety), or action-inhibition, (i.e., depression or 
apathy), could rapidly upset his precarious cardiopulmonary status and 
lead to decompensation. Dudley et al. (1973) viewed the suppression 
and repression of affect as an adaptive response in the patient with 

COPD.
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The ability of people to cope with stresses has been the focus 
of many studies. Of interest to this study are other studies conducted 
with patient populations, particularly those conducted with patients 
with COPD. The development of instruments to measure the patient's 
ability to deal with stress and life change has enabled such investiga
tions to be conducted. According to Dudley and Rowlett (1978), the 
psychological assets, or those personal characteristics which allow 
the ability to deal with the environment, can be broken down into three 
categories: social support, coping ability, and adaptive ability.
They concluded that the Berle Index was the only tool available at that 
time to assess all three areas. The Berle Index (Berle et al. 1973) 
is a test which furnishes a general quantitative assessment of total 

psychosocial assets. The test is divided into three parts. The first 
is composed of objective data, the second is concerned with facts about 
family and interpersonal realtionships, and the third is an evaluation 
of past performance, personality structure, and attitude toward the 

person's illness.
An instrument often utilized to measure the impact of stress 

on the individual, as well as relate existent stress and coping abil
ities to changes in health status, is the Schedule of Recent Experience 
(Holmes and Rahe 1967). The Schedule of Recent Experience (SRE), in 
its original and revised forms, is a life change incidence question
naire. It consists of 42 life events, in the areas of home, health, 
personal, financial, and social realms, commonly encountered in the 

lifetime of an individual. The events are both positive and negative
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experiences which necessitate some degree of adaptation or adjustment. 
Scaling studies of the required adjustments were accomplished with 
normative populations of healthy individuals, utilizing the Social Re-. 
adjustment Rating Scale (SRRS) (Rahe 1978). The adjustment score for 
each life event, or the life change units (LCU) score was determined 
utilizing the scaling studies (see Appendix I),

The Subjective Life Change Unit (SLCU) scoring method (Rahe 
1975) was developed in an attempt to improve correlation between sub
jects’ recent past life change units (LCU) scores and their near future 
illness rates. This interval scale allows the individual to subjec
tively estimate the amount of life change and readjustment s (he) 
experienced secondary to the recent life changes. The rating estab
lished by the SLCU scoring method may then be compared to the normative- 
standard SRE LCU scores to obtain an estimate of the subjects "defenses 
and coping" for these changes (Rahe 1975:2). These changes with nor
mative scores can be made for the total group of life events or for 
each separate subgroup, i.e., home, work, personal, or financial.

A relationship between significant life changes and health 
status is suggested by several studies. According to Rahe et al.
(1974), prospective studies have been conducted upon thousands of per
sons in the United States and abroad with the result that subjects’ 
recent six month LCU scores are significant and unique predictors of 
near future (six months to one year) illness rates (Rahe and Arthur 

1968) . They found that an accumulation of stressful events preceded 
a number of physical illnesses. Syme, Heyman and Enterline (1964)
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reported that individuals with a past history of residential and/or
job mobility had higher incidence of coronary heart disease than those
who did not experience those changes„ As reported by Rabkin and
Streuning (1976:1105)s in retrospective and prospective studies,

o • . modest but statistically significant relationships 
have been found between mounting life change and the oc
currence or onset of sudden cardiac death, myocardial in
farction, accidents, athletic injuries, tuberculosis, 
leukemia, multiple sclerosis, diabetes, and the entire 
gamut of minor medical complaints„

Dudley and Rowlett (1978:277) asserted that it "is known that the 
probability of exacerbation of a chronic disease or development of a 
disease is directly related to the amount of life change experienced 
by a person in a given period of time0"

Hubley (1977) studied 30 elderly persons who were 60 years of
age or older to determine if perception of life change events related 

to perceived health status and number of symptoms, A negative correla
tion was found between the perception of life change events experienced 
and perceived health status• No relationship was observed between per
ception of life change events experienced and number of symptoms.

In anoth'er study with elderly persons between 65-84 years of 
age, Muhlenkamp, Gress and Flood (1975) showed significant agreement 
between the elderly subjects and the normative sample with regard to 
rank ordering of life events. However, significant differences were 
found between the two groups in magnitudes assigned to the life events, 

with elderly subjects assigning greater magnitude to most items» They
concluded that this finding may support the common belief in our
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society that change is more difficult for older people and that further 
studies need to be done to assess the predictive validity of the SLCU 
for illness among the elderly.

The effect of perceived life change events has been studied 
and/or mentioned in the literature dealing with the psychological as
pects of pulmonary disease. Dudley, Verhey and Masuda (1969:323) 
stated that "the significance of common social changes to the patient 
can be quantified with the Schedule of Recent Experience." They also 
stated, although the SRE was not noted to be utilized in that particu
lar study, that "initial experience has shown that patients with low 
psychosocial assets remain medically stable as long as they have min

imal, life changes" (Dudley, Verhey and Masuda 1969:323),
De Araujo et al, (1973) studied 36 chronic, steroid-dependent, 

asthmatic patients to examine the association between psychosocial 
assets, environmental changes, and dosage of corticosteroids necessary 
to control the asthma symptoms. They utilized both the SRE and Berle 
Index and concluded that patients with high psychosocial assets re
quired lower doses of the steroid, regardless of the amount of life 
changes, whereas patients with low psychosocial assets required low 
doses of the.steroids only when they had low SRE scores,

i
Nutritional Assessment of Patients 

The importance of the role of nutrition in patient care is well 
documented. Nutritional assessment generally includes four components:
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anthropometric measurements 9 clinical assessment, biochemical assess
ment, and dietary methodologies (Buergel 1979). * Studies of nutritional 
status usually employ two or more of the components in combination.

Undernutrition has long been associated with the classical vita
min deficiencies such as pellagra, beriberi, and scurvy. Butterworth 
(1974) described states of protein-calorie malnutrition in hospitalized 
patients. From that initial description has come several other studies 
of nutritional status of various patient populations. Blackburn et al. 
(1977) published the criteria they felt were important in nutritional 
assessment of hospitalized patients. These included anthropometric, 
laboratory, dietary measurements and the standards utilized for compar
ison. Blackburn et al. (1977) subsequently revised the descriptions 
of the three common states of protein-calorie malnutrition. They de-i 
scribed the visceral attrition state as occurring when the well- 
nourished or over-nourished indiivdual is exposed to severe catabolic 
stress, combined with a semi-starvation diet. The result is mainte
nance of anthropometric measurements despite severe depletion of se

lected serum proteins, i.e., serum albumin and/or serum transferrin. 
There is accompanying depression of cellular immune function measured 
by delayed hypersensitivity skin testing and lymphocyte counts. Adult 
marasmus or cachexia was described as being the obvious picture of
chronic illness with depleted anthropometric measurements but mainte-

' ,
nance of selected serum proteins until late in the course of.the ill

ness. Marasmus, a result of inadequate diet of some duration
i

associated with mild catabolic illness, was reported to be common and
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usually present on admission to the hospital. The third state 
described, the intermediate state, is reportedly the result of the 
marasmic patient undergoing an acute illness or semi-starvation regi
men in the hospital. The result is depression of the anthropomorphic 
measurements, as well as a decrease in the selected serum proteins.

In a study with 131 surgical patients in an urban municipal 
hospital, Bistrian et al. (1974) found severe protein-calorie malnu
trition in half of the patients, as defined by triceps skinfold and 
arm muscle circumference measurements. In later comparison with a 
medical population, the medical patients were found to be more de
pleted calorically but had better protein status than the surgical 
patients.

Bistrian et al. (1976) conducted three single-day nutritional 
surveys at weekly intervals on a total of 251 patients on the general 
medical wards of an urban municipal hospital. The prevalence of 
protein-calorie malnutrition or undernutrition was 44 percent or great
er by the criteria of anthropometry, serum albumin, and hematocrit.
In 34 percent of the patients, lymphopenia of 1200 cells/cu mm or less 
was found. This level is reported to be associated with diminished 

cell-mediated immunity.
Buergel (1979) in a discussion of nutritional assessment, 

offered a list of the conditions determined to be risk factors for the 
development of protein-calorie malnutrition by Blackburn (1975). The 
list included the following: long standing history of chronic illness,

i.e., diabetes, hypertension, lung disease, renal disease, cancer,
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malabsorption, or hyperlipidemia; body weight 20 percent above or below 
ideal; recent weight gain or loss; evidence of limited income or poor 
living situation; poorly fitting dentures; excessive use of alcohol; 
or prolonged use of drugs.

In addition to protein-calorie undernutrition, which is well 

documented, there are prevalent vitamin deficiencies reported which 
may have impact upon individuals with COPD. The Ten-State Nutrition
Survey (1976), utilizing a 24-hour dietary recall, showed that

! '

persons over 60 years of age, as a group, take in far less food than 
necessary to meet nutrient standards for age, sex, and weight. Fur
thermore , no subgroup of subjects, by sex or race, met the standard 

for caloric adequacy* The standard was derived from several sources,
and is ah estimation of what may be considered to be desirable or ade
quate intakes. The standards for evaluation of dietary intake were 
developed utilizing the following sources:

(1) Recommended Dietary Allowances, Revised 1968. NAS Pub.
1694, National Academy of Sciences, Washington, B.C. (1968);
(2) Calorie Requirements, FAO Nutr. Stud. No. 15, Rome (1957);
(3) Protein Requirements, FAO/WHO, FAO Nutr. Meetings Rep. Ser.
No. 37, WHO Tech. Rep. Ser. No. 301, Rome (1965); (4) Calcium 
Requirements, FAO/WHO. FAO Nutr. Meet. Rep. Ser. No. 30. WHO 
Tech. Rep. Ser. No. 230, Rome (1962); (5) Requirements of 
Vitamin A, Thiamine, Riboflavin, and Niacin. FAO/WHO FAO Nutr.
Rep. No. 41. WHO Tech. Rep. Ser. No. 362, Rome (1967); and
(6) Requirements of Ascorbic Acid, Vitamin D, Vitamin B^,

/ Folate and Iron. FAO Nutr. Meet. Rep. Ser. No. 47.. WHO Tech.
Rep. Ser. No. 452.

Calorie and protein standards are based on each individual’s weight
in contrast to the Recommended Dietary Allowances (1974) which is



based upon age. It was noted however, that in practice the standards 

of the Ten-State Survey Nutrition Survey approximated values of the 

Recommended Dietary Allowances. There was a wide individual variation 

for most nutrients with a high percentage showing intakes of specific 

nutrients below standards. Intake of vitamin C was shown to depend on 

qualitative food selection while vitamin A was influenced by both 

quality and quantity of the diet and, therefore, more likely to be 

affected .by decreased caloric intake. Dietary intake was not shown 

to be significantly related to income for persons in this age group. 

However, the results of the Ten-State Nutrition Survey need to be in

terpreted carefully in the light that the sample was heavily weighted 

toward people living in low income areas. Therefore, the subjects 

were more likely to show deficiencies in the intake of nutrients than 

a representative cross-section of the total population might have.

Kaplan, Landus and Pincus (1955) in a study with 53 non
institutionalized elderly persons showed that almost 95 percent had 
clinical signs of vitamin deficiency. Serum levels of vitamin A were 
below the accepted normal minimum in five percent and serum ascorbic 
acid was below the accepted normal minimum in 49 percent of the sub
jects. Twenty one persons, or 40 percent, had a caloric intake less 
than 20 percent of the modified recommended allowance advocated by 

Jolliffe (1952), based upon energy requirement, age, height, and sex. 

Protein intake was found to be deficient in 40 percent and iron intake 
was deficient in 50 to 67 percent. Deficient nutrient intake was
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considered to be one which was less than 80 percent of the recommended 
daily allowance.

Morgan, Gillum and Williams (1955), in a study with 569 sub
jects greater than 50 years of age, found that 75 percent of the men 
and 50 percent of the women had a low ascorbic acid intake. Chope and 
Breslow (1956) found, in a group of 577 volunteer subjects over the 
age of 50 years, evidence that mortality was increased in elderly per
sons whose blood levels of vitamin A, niacin, and ascorbic acid were 
low. Brin and Bauerfeind (1978), in a review of vitamin needs of the 
elderly, defined as persons more than 65 years of age, concluded that 
the elderly are vulnerable to development of vitamin deficiencies due 
to increased incidence of illness and disability at that time of life. 
Additionally, they noted that the other problems of decreased income, 
poor appetite, and social isolation contribute to the problem.

Summary
Chronic obstructive pulmonary disease has been shown to be a 

variable disease from the perspective of manifestations of the disease, 
as well as the natural history or course of the disease. The incidence 
of weight loss is noted but its etiology is not well understood, al
though relevant theories or explanations were reviewed. Regardless, 
COPD is accompanied by both physiological and psychological stresses. 
Tools such as the Schedule of Recent Experience Subjective Life Change 
Unit Scale (SLCU) designed by Holmes and Rahe may be able to measure 
ability to cope with the inherent stresses of COPD. Additionally,



studies were reviewed showing the prevalence of protein-calorie 
malnutrition or undernutrition in hospitalized patients with evidence 
suggesting that patients with COPD may be at high risk of development 
of protein-calorie malnutrition or undernutrition. Investigations of 
the nutritional status of elderly persons were reviewed, revealing the 
increased prevalence of vitamin deficiencies, particularly vitamins A 
and C, in the elderly population. These findings directly relate to 
COPD, in which most cases are first diagnosed when patients are 45-65 
years of age (Burrows et al. 1975).



CHAPTER 3

METHODOLOGY 

Research Design

A descriptive design was utilized to investigate the nutritional 
status of subjects treated for chronic obstructive pulmonary disease 
and to attempt to identify variables, within a group of physiological 
and/or psychosocial factors, which significantly correlated with a 
state of undernutrition.

The research proposal. Subjects Informed Consent Form (see Ap
pendix A), and Physician’s Approval Form (see Appendix B) was submitted 
to the University of Arizona Human Subjects Committee for approval.
A letter of their approval can be seen in Appendix C.

Population and Sample 
The study was conducted in outpatient settings in the south

western United States. A convenience sample of 30 adult subjects who 

met the criteria for the study were contacted and asked to partic
ipate. The criteria for selection were that the subject:

1. Have diagnosed chronic obstructive pulmonary disease charac

terized by spirometric measurements of FEV^/FVC ratio of less 

than 60 percent, utilizing standardized pulmonary function test 
results when available, and an FEV^ of 1*5 liters or less,

2. Have no diagnosed carcinoma.
34



Have no active tuberculosis or current treatment with- isoniazid 
Read 9 write9 and speak English.
Had not taken systemic corticosteroid preparations in excess 
of an equivalent dosage of 5 mg/24 hours of prednisone or 25 
mg/24 hours of hydrocortisone for at least six months prior to 
the date of data collection. Corticosteroids have the ability 
to suppress part or all of the hypothalamic axis (HPA) segments 
There exists a wide range of variability in axis suppression 
among patients when attempts are made to relate dose and dura
tion of therapy at which suppression occurs. Jeffries (1967) 
studied 371 patients with rheumatoid arthritis treated with low 
doses of corticosteroids for six months to nine years. Low 
doses in this study were determined to be an equivalent of 20 
mg of hydrocortisone or less daily, administered in divided 
dosages. He showed that for HPA suppression to occur, the 
daily dose of corticosteroid must exceed the physiological 
range, which is an equivalent to 25 mg/24 hours of hydrocorti

sone. He noted that at this dosage no signs of hypercorticism 
developed nor was there impairment of resistance to stress, as 
evidenced by the ability of several patients to undergo major 
surgical procedures or acute severe illnesses uneventfully, 
without necessitating a change in the dosage.

Upon meeting these criteria, the nature, purpose, benefits, 
and necessary subject involvement were explained to the subject.
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The subject was then asked if he/she would be willing to participate.
If affirmative, an appointment was made to meet in the pulmonary clinic 
at a time which was mutually agreeable to the prospective subject .and 
the nurse investigator. The prospective subject was given the Subject’s 
Informed Consent Form to read and sign at that time.

Measurements

Height
The height of each subject, without shoes, was measured in cen

timeters and recorded.

Weight
The weight of each subject while in street clothes without 

shoes was measured in kilograms on an upright Detecto-medic scale. The 
scale was checked for accuracy prior to the study with 135 pounds of 

lead weight by the biomedical engineering department of the hospital.
To ensure accuracy, the following protocol was used when weigh

ing subjects. In addition to wearing street clothes, the subjects were 
asked to empty their bladder prior to the weight measurement. To elim
inate potential positional inaccuracy, the subjects were asked to stand 
on two cut outs of feet taped on the base of the scale by the nurse 
investigator.

The weight in kilograms was obtained, when possible, from pa

tient records for dates six months and one year prior to the date of 
data collection.
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The subject’s ideal body weight (IBW) was determined according 
to standards defined by the National Academy of Sciences (Recommended 

Dietary Allowances 1979) and recorded (see Table 2). Calculation of 
the subject’s percent of ideal body weight was performed as follows:

Percent ideal body weight = x ]_Q0
J & Ideal body weight

Subjects whose percentage of ideal body weight was below 85 percent 
were coded as "underweight". Those subjects with body weight 85 to 125 
percent of ideal body weight were coded as "normal weight." Those sub
jects with body weights greater than 125 percent of ideal body weight 
were coded as "overweight." Evaluation of weight change for the period 
from six months to one year prior to the date of data collection was 
determined by the following equation:

Percent body weight change - Prgsent ”el3hl * 100

Triceps Skinfold
Triceps skinfold was measured in millimeters on the back of the 

right arm at the midway point between the tip of the acromion process 
of the scapula and the olecranon process with the subject’s arm relaxed 
at the elbow (Frisancho 1974). A calibrated Lange Skinfold Caliper 
having a pressure of 10 grams per square millimeter of contact surface 
area was used for the measurement. The triceps skinfold was recorded 
in millimeters on the Data Collection Sheet (see Appendix D).
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Table 2. Suggested Weights for Heights of Adults.a

Height Weight
------------------------  Men Women
Inches Centimeters Pounds Kilograms Pounds Kilograms

60 152 109 + 9 50 + 4
62 158 115 + 9 52 + 4

64 163 133 + 11 60 + 5 122 + 10 56 + 5

66 168 142 + 12 64 + 5 129 + 10 59 + 5
68 173 151 + 14 69 ± 6 136 + 10 62 ± 5

70 178 159 + 14 72 + 6 144 + 11 66 + 5

72 183 167 + 15 76 + 7 152 + 2 69 + 5

74 188 175 ± 15 80 + 7

76 193 182 ± 16 83 + 7

^Modified from Table 80, Hathaway and Foard 1960. "Heights and 
Weights of Adults in the U.S." Home Economics Report No. 10, ARS, 
USDA. Weights were based on those of college men and women. 
Measurements were made without shoes or other clothing. The I re
fers to the weight range between the 25th and 75th percentile of 
each height category. (National Academy of Sciences 1974).



Mid-arm Circumference
The mid-arm circumference was measured in centimeters, using a 

cloth tape measure, at the midway point between the tip of the acromion 
process of the scapula and the olecranon process with the subject's arm 
relaxed at the elbow (Ten-State Nutrition Survey 1976)» The mid-arm 
circumference was then recorded in centimeters on the Data Collection 

Sheet.

Arm Muscle Circumference, Arm Muscle Area,
Arm Muscle Diameter

Estimates of arm muscle circumference, arm muscle diameter, and
arm muscle area were calculated with equations utilized by Frisancho.
(1974). The arm muscle circumference in millimeters was calculated

utilizing the following:
Arm muscle circumference (mm)

= arm circumference - Tr(triceps skinfold)

The arm muscle diameter in millimeters was calculated according to the
following:

Arm muscle diameter (mm)

= Mid-am circumference Gqm) _ biceps skinfold (mm)

The arm muscle area was calculated as follows:
2 77 2Arm muscle area (mm ) = -̂ (Arm muscle diameter )

The measurements for arm muscle circumference, arm muscle area
and arm muscle diameter were then recorded on the Data Collection
Sheet, The measurements were converted to percentile rankings
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utilizing tables constructed with data from the Ten-State"Nutrition 
Survey of 1968-1970 for adults (Frisancho 1974). When measurements did 
not match exactly with a percentile ranking, simple extrapolation was 
performed to calculate the appropriate percentile ranking. The range 
between the 15th and 85th percentile was considered as the normal 
range. Rankings below and above the 15th and 85th percentiles were 
rated as low and high, respectively. The standard percentile rankings 
(Frisancho 1974) included people up to 44.4 years of age making its 
validity in evaluation of the population of the present study less than 
optimal. However, the percentile rankings were felt to be the best 
available reference for such measurements.

Diet History
Each .subject was interviewed to obtain a 24-hour intake recall 

and weekly food frequency determination. From this information an es
timated level of daily intake of calories, protein, iron, vitamin A, 
and vitamin C was determined utilizing values by Bowes and Church
(1975). The percentages of Recommended Dietary Allowance (1979) were 
determined for protein, iron, vitamin A and vitamin C.t

Additionally, nutrient densities were determined for protein, 

iron, vitamin A, and vitamin C as follows (Wittwer et al. 1977):

Percent RDA for nutrient , ^ t r i e n t  d e n s l t

Calorie intake y
The nutrient density profile was constructed in an attempt to eliminate 
possible erroneous statistical correlations for a particular nutrient 
which may have been the result of association of that nutrient with
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calorie intake. The diet history form (see Appendix E) is a portion of 
a nutritional history form developed and utilized by the Department of 
Food Services at the Arizona Health Sciences Center. Permission for 
use of the form was obtained and a copy of the letter may be seen in 
Appendix F.

Subj ect Questionnaires

Investigator Designed Questionnaire
A 38-item, short answer/multiple choice questionnaire, designed 

by the investigator, was utilized to elicit psychosocial data and in
formation regarding symptomatology and nutritional behavior of the sub
ject (see Appendix G). The reasonableness of the questions was judged 
by asking the research committee members to review the questionnaire 
to assure that the factors in question.in the study were actually being 
measured. In addition, many questions utilized had been included in 

other questionnaires and, thus, had actually been pretested. Questions 
concerning respiratory symptomatology were obtained from an adult ques
tionnaire utilized by the Specialized Center of Research (SCOR) of the 
University of Arizona College of Medicine (1979). Questions concerned 
with demographic data were obtained from a questionnaire utilized in a 
master’s degree research study at the University of Arizona (Ronshausen 

1975). The questionnaire was pretested for subject understanding by 
administration to three clinic patients not included in the study and 

revised as necessary prior to actual data collection. The question

naire was not tested for reliability and validity.



Schedule of Recent Experience Questionnaire
The Schedule of Recent Experience (SRE) Life Change Events 

Questionnaire (Holmes and Rahe 1967) was administered to measure the 
subjects' perception of life changes that require readjustment in one's 
life. The scale includes 42 life changes in the areas of health, per
sonal, family, work and financial events. The psychosocial scaling 
method of Stevens (1966) and Stevens and Galanter (1957) has been used 
to modify an earlier version of the Scale (Holmes and Rahe 1967) and to 
quantify the degree of adjustment to each life change event (see Appen

dix H). Early studies by Rahe (1972) showed similarities between the 
magnitude of Life Change Units (LCU) and the subjects' subsequent 
health changes. No health change was evident when the subjects' scores 
were 150 LCU or less per year. When the LCU scores were 300 LCU or 
greater in a year, the subjects experienced one or more episodes of 
illness. According to Rahe (1969b), any clustering of LCU totaling 150 
or greater in one year can be considered as a "life crisis." Three 
ranges of scores were utilized to define severity of life crisis. A 
mild degree was defined as 150 to 199 LCU, moderate was 200 to 299 LCU, 
and 300 or greater LCU was defined as a major degree of crisis (Rahe 
1969a:102). Life change events studies have been conducted in the 
United States and several foreign countries utilizing thousands of sub

jects with significant correlations between life change events and ill
ness (Rahe 1969b, Toffler 1970).

A second scoring method utilized was the Subjective Life Change 
Units (SLCU) described by Rahe (1975). Using the SLCU methodology, the
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subjectTs total score for those events which occurred in the previous 
six months or one year is compared with the standard LCU scores derived 
from scaling with the normative population. According to Rahe (Unpub, 
1975:2) if the subject’s score is less than the standard LCU score, 
s (he) is coping with recent life changes "better11 than the average 
individual. Conversely, if the subject’s score is more than the stan
dard LCU score, s(he) is coping with recent life changes "less" than 
the average individual.

Physiological Measurements
The subject’s forced expiratory volume in one second (FEV )1

and ratio of forced expiratory volume in one second to forced vital 
capacity (FEV^/FVC x 100) was obtained from the medical records, When 
available the spirometric values were obtained from a standardized pul
monary function test performed within 12 months prior to the present 
study. When a pulmonary function test obtained in the pulmonary labora
tory was not available, the most recent values obtained with an office 
or clinic spirometer were utilized. When available, the results from 
resting room air arterial blood gases performed within one year prior 
to the date of data collection were obtained from medical records. The 
FEV^, FEV^/FVC ratio, and arterial blood gas values were recorded on 

the Data Collection Sheet.

Other Data
A listing of prescribed medications including their route of 

administration, dosage and frequency were obtained from the medical
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records and recorded on the Data Collection Sheet„ The responsible 
physician was asked to indicate the primary diagnosis as emphysema, 
chronic bronchitis, asthmatic bronchitis or asthma.

Analysis of Data 
Analysis of the data was accomplished utilizing various para

metric and nonparametic procedures to determine the existence of rela
tionships between the variables studied.

The two nutritional groupings of subjects, underweight and 
normal weight, were crosstabulated with anthropometric measurements, 
spirometry values, medications, arterial blood gas values, responses to 
the investigator designed questionnaire, and responses to the Schedule 
of Recent Experience Subjective Life Events Questionnaire, In this 
crosstabulation subjects classified as overweight were included in the 
normal weight group. The crosstabulations were analyzed utilizing the 
Chi-Square test (Colton 1974),

Crosstabulation and Chi-Square of the weight grouping, either 
undernourished or well-nourished, with "coping ability," determined by 
comparison of subjects’ scores on the Schedule of Recent Experience 
Subjective Life Events Questionnaire with normative scores (Rahe 1975) 

was performed,
Spearman non-parametric rank correlations (Colton 1974) were 

determined between ideal body weight percentage and caloric intake and 

between percent of ideal body weight and each nutrient group intake. 
Then correlations were done for the total group of subjects and for
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each diagnostic subgroupe Spearman non-parametric rank correlations 
were determined for weight loss in the past six months as well as 
weight loss in the past year with caloric intake and intake of each 
nutrient group for the total group of subjects and each subgroup based 
upon primary diagnosis. The subgroups designated by diagnosis were 
1) emphysema, 2) chronic bronchitis, 3) asthmatic bronchitis and 
asthma, and 4) chronic bronchitis, asthmatic bronchitis and asthma.
The subgroups 2, 3 and 4 were not mutually exclusive and were done 
in an attempt to increase the size of that sample to obtain significant 
comparison with the emphysema group. Similarly, Spearman non- 
parametric rank correlations were performed for each of the following: 
weight, the weight loss in past six months, and the weight loss in past 
12 months with the nutrient density profiles for the total group of 
subjects as well as for each diagnostic subgroup of subjects as pre
viously described.

9



CHAPTER 4

PRESENTATION AND ANALYSIS OF DATA

The data in terms of (1) the characteristics of the sample,
(2) the results of the anthropometric measurements, (3) the results of 
the 24-hour dietary recall and weekly frequency determination, (4) the 
results of the Schedule of Recent Experience Subjective Life Change 
Questionnaire, (5) the results of the investigator designed question
naire, and (6) the statistical analysis of the results are reported.

Characteristics of the Sample
The sample consisted of 30 subjects, 16 male and 14 female, all 

with a diagnosis of chronic obstructive pulmonary disease. Fifteen 
subjects had a diagnosis of emphysema, nine had a diagnosis of chronic 
bronchitis, four had a diagnosis of asthmatic bronchitis, and two had 
a diagnosis of asthma. The mean age was 67.26 years with a range of 

41 years to 84 years of age; however, only two subjects were younger 

than 55 years of age.
At the time of the study all subjects except one were routinely 

taking either oral or inhaled bronchodilator medications; twenty were 
taking both forms of the medication. Three subjects were routinely 
taking oral corticosteroid preparations but at an equivalent dosage of 

5 mg/24 hours of prednisone or less. Seven subjects were routinely 
taking inhaled corticosteroids; 16 subjects were on diuretic therapy

46
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and two of the 30 subjects were taking digitalis preparations» Four 
subjects reported the use of home oxygen therapy either during sleep 
and/or while exercising.

Based upon normal pulmonary function values set by Bates, 
Macklem, and Christe (1971) for adults, the baseline percent predicted 
FEV^ ranged from 19 percent to 50 percent with a mean of 34.5 percent. 
The baseline predicted FEV^/FVC ratio ranged from 19 percent to 64 per
cent with a mean of 42.6 percent. Two subjects whose FEV^/FVC ratios 
were greater than 60 percent, the criteria for inclusion in the study, 
were included in the sample as it was determined they had significant 
persistent airway obstruction. Two subjects were not included in the 
FEV^/FVC ratio calculations as their FVC values indicated submaximal 
efforts with obvious erroneous values for FVC.

The resting arterial oxygen tension values ranged from 35.6 
millimeters of mercury to 74.5 millimeters of mercury with a mean value > 
of 59.6 millimeters of mercury. Arterial carbon dioxide tension values 
ranged from 30.1 millimeters of mercury to 46.4 millimeters of mercury 
with a mean value of 37.6 millimeters of mercury. Values for pH ranged 
from 7.392 to 7.506 with a mean value of 7.435. Resting arterial blood 
gas values, within one year of the study, were not available for six 
subjects.

The characteristics of the subjects, including age, sex, medi
cations, arterial blood gas values, and spirometry values can be seen 

in Appendix J.
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Each subject was given verbal and written instructions 
regarding the procedure in completing the investigator designed ques
tionnaire. Twenty-seven subjects completed and returned the 
questionnaire; four subjects completed the questionnaire in the clinic 
while the remaining 23 subjects chose to return theirs by mail. Three 
subjects did not return the questionnaire.

A majority of the subjects, 18 of the 27 responding to the in
vestigator designed questionnaire, or 67 percent, were married. Two 
subjects, or seven percent, were divorced; none of the subjects were 
separated and only one subject was single.

The years of formal education of the subjects ranged from six 
to more than 16 years. Twenty subjects, or 75 percent, of the 27 sub
jects completing the questionnaire had between 12 and 16 years of edu
cation.

Eighteen subjects, of 27 subjects answering the question, said 
that they lived in a house. Five subjects lived in a mobile home; three 
lived in a townhouse and only one subject lived in an apartment.
Twenty-three of the subjects answered that they owned their own resi
dence. Twenty subjects, of 27 subjects answering the question, stated 
that they had two to four persons living in their home. Twenty sub

jects, of 25 subjects answering the question, said that they were the 
head of the household. Two subjects did not answer the question regard
ing head of the household.

At the time of the study twenty subjects, of 26 subjects 
answering the question, were retired. One subject did not answer the
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question concerning retirement. Twenty-five subjects, of 27 subjects 
answering the question, answered that they had not been employed full 
time in the past year, either inside or outside of their home.

The subjects' total income before taxes in the past year ranged 
from under $4,000 to more than $19,000. Five subjects, of 25 subjects 
answering the question, indicated income in the $4,000 to $8,999 range, 
and five subjects had income over $19,000. The mean income of the sam
ple was between $9,000 and $13,999. Two subjects refused to answer 
this question and one subject answering did not know the amount of 
income.

Twenty-four subjects, of 27 subjects answering the question, 
answered that they had health insurance. Of those, the majority, or 
60 percent, indicated that they had coverage for greater than 50 per
cent of the costs of doctor visits. Three subjects answered that none 
of the cost of doctor visits were covered by their insurance, two sub
jects did not know what portion of the cost of doctor visits was cov
ered, and two subjects indicated that between 25 and 50 percent of the 
doctor visits were covered by health insurance benefits. Nineteen sub
jects, of 24 answering the question who had health insurance, indicated 
that their outpatient costs such as blood tests and chest roentgenograms 
were covered by insurance. Three subjects indicated that outpatient 
costs were not covered by insurance and two did not know if their out

patient costs were covered.
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Results

Anthropometry and Weight Change

Each subject had anthropometric measurements performed to 
determine height, weight, triceps skinfold, and midarm circumference. 
Percent of ideal body weight, arm muscle circumference, arm muscle 
diameter, and arm muscle area were calculated utilizing the anthropo
metric measurementso The arm muscle and fat parameters were converted 
to percentile rankings (see Appendix K) .

Twenty-two subjects demonstrated weight loss over the past six 
month period. The range of loss was from 0.1 kg to 5.2 kg with a mean 
loss of 2.08 kg with standard deviation of 1.7 kg. Weights at six 
months prior to the date of data collection were not available for four 
subjects. For subjects showed a weight gain from six months prior to 
the date of data collection ranging from 1.0 kg to 2.3 kg with standard 
deviation of 0.6 kg.

Seventeen subjects demonstrated weight loss over the twelve 

month period prior to the date of data collection. The range of weight 
loss was 0.8 kg to 5,2 kg. The mean weight loss in that period of time 

was 3*5 kg with standard deviation of 2.7 kg. Six subjects showed a 
weight gain over the twelve month period prior to data collection rang
ing between 0.5 kg to 2.6 kg with standard deviation of 0.6 kg. Weights 

were not available for six subjects for the date twelve months prior to 
the date of data collection (see Appendix L).

Based upon percentage of ideal body weight (IBW) , the subjects 
were placed into three categories. Eleven subjects were found to be
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less than 85 percent of their IBW and were coded as "underweight.11 
Nineteen subjects were found to be 85 percent of IBW or greater and 
were coded as "normal weight." There was nearly an equal ratio of male 
to female in each category. Additionally, there were three subjects in 

the "normal weight" category who were greater than 125 percent of their 
IBW who were coded as "overweight." The overweight category was sep
arated in some of the statistical analyses of data to determine if their 
inclusion in the normal weight category changed the presence of strength 
of the correlations made.

Dietary Analysis
The RDA for a particular nutrient is set at two standard devia

tions above the requirement for the nutrient, except for calories or en
ergy which is set at the mean, to promote adequate daily intake of the 
nutrient. Although a rough and arbitrary estimate of adequacy in this 
situation, findings of intakes greater than 80 percent of RDA were judged 
as adequate for a particular nutrient. The subjects* calculated intake 
of each nutrient, expressed as percent of RDA as well as the calculated 

value (Bowes and Church (1975) can be seen in Appendix M. The RDA for 
protein ranged from 67 percent to 264 percent of RDA with a mean of 
196.5 percent. Two subjects were below 80 percent of RDA for protein.

The intake of iron ranged from 22 percent to 180 percent of RDA with a 
mean of 108 percent. Seven subjects, three of whom were females, were 

below 80 percent of RDA for iron. The intake of vitamin A ranged from 21 
percent to 494 percent of RDA, with a mean of 145 percent of RDA. Six 
subjects, all of whom were male, were below 80 percent of RDA for intake
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of vitamin A. The intake of vitamin C ranged from 22 percent to 450 
percent of RDA with a mean of 152,1 percent of RDA, Nine subjects, four 
of whom were female, were below 80 percent of RDA for intake of vitamin 
C, The distribution curve of the 24-hour caloric intake showed a range 
of 784 calories to 3133 calories (see Table 3), The median intake was 
1523 calories per day for the sample,

A nutrient density profile was constructed for a group of sub
jects by determining the ratio of each nutrient intake by Recommended 
Dietary Allowance percentage to caloric intake. The purpose of utilizing 
nutrient density determination in the statistical analysis of the dir- 
etary data was to control for the association of the intake of a particu
lar caloric intake. The results of the nutrient density determination 
can be seen in Table 3.

Schedule of Recent Experience Questionnaire

Each subject was given verbal and written explanations regard
ing the procedure in completing the Schedule of Recent Experience Ques
tionnaire (see Appendix H). Twenty-seven subjects completed and returned 
the SRE; four subjects completed the questionnaire in the clinic while 
the remaining 23 subjects chose to return it by mail. Two of the re
turned questionnaires could not be scored due to failure of the subject 
to follow directions correctly. Three subjects did not return the 

questionnaire.
The total life time subjective life change units for all items 

combined ranged from 310 to 3090 with a mean value of 1525 units. The 
amount of "life crisis" was determined utilizing normative criteria
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Table 3. Nutrient Intake and Nutrient Density Determination

Range of Values Mean SD

Caloric Intake 784-3133 1656.8 566.6
Protein

% EDA 67-264 140.2 53.3
Value (gm) 37.7-116.3 67.6 28.1

Iron
% EDA 38-220 114.9 41.6
Value (mg) 8.6-21,7 11.9 4.2

Vitamin A
% EDA 21-494 139.5 98.7
.Value (iu) 1068.5-19760 5365.7 3968.7

Vitamin C
% EDA 22-450 152.1 103.3
Value (mg) 13-600 127.8 145.1

Nutrient Density
Protein/Calorie „043-,162 ,088 .030
Iron/Calorie ,022-,125 .067 ,027
Vitamin A/Calorie .015-,243 .093 .057
Vitamin C/Calorie .015-.368 .105 .083
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(Rahe 1969a) to be "none," "mild," "moderate," or "major." Eight of 
the 25 subjects completing the questionnaire scored in the "none" cate
gory of life crisis; one subject scored "mild"; six subjects scored 
"moderate," and 10 subjects scored "major."

The total subjective life change unit scores from the past year 
ranged from 20 to 1105 with a mean value of 273. Twenty-three of the 
25 subjects had a higher score than the normative score, interpreted as 
meaning those subjects had less coping ability than the normative sam
ple, according to criteria by Rahe (1975). One subject had a lower 
score than the normative value; one subject had the same score as the 
normative value.

For further analysis, the questionnaire was subheaded into areas 
of health, home, personal, financial, and work. Subjective life change 
unit adjustment scores in the area of health ranged from 0 to 170 with 
a mean value of 67.2. Comparison with normative scores showed 16 sub
jects' scores in this study to be higher than normative, interpreted as 
meaning less coping ability than the normative sample. Three subjects' 
scores were lower than the standard or normative score, interpreted as 

meaning greater coping ability than the average person. Six subjects did 

not check any events in the area of health and therefore did not have a 
score.

Subjective life change unit adjustment scores in the area of 
home ranged from 0 to 615 with a mean value of 134.2. Comparison with 
normative scoring showed 18 of the 25 subjects to have higher than nor
mative scores therefore less coping ability than normal subjects. One 
subject had the same score as the normative score; the other six
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subjects did not check any of the events in the area of home. None of 
the study subjects showed a greater coping ability than the normative 
subjects in this area.

Subjective life change unit adjustment scores in the area of 
personal ranged from 0 to 140 with a mean score of 410. Comparison with 
normative scoring showed 12 of the 25 subjects to have higher than nor
mative scores indicating less coping ability than the normative sample. 
Two subjects had scores lower than the normative score indicating great
er coping ability; 11 subjects did not check any events in the area of 

personal concern.
Subjective life change unit adjustment scores in the area of 

financial ranged from 0 to 130 with a mean of 20.4. Comparison with the 
normative scores revealed that six of the 25 subjects had higher than 
the normative scores9 therefore less coping ability; one subject had a 
smaller score thus greater coping ability than the norm; 18 of the 25 

subjects did not check any events in the area of financial concern.
Subjective life change unit adjustment scores in the area of 

work ranged from 0 to 120 with a mean of 19.4. Comparison with normative 
scores showed that four of the 25 subjects had a higher score than the 
normative score indicating a lower coping ability than the general popu
lation. Three of the subjects had a lower score than the normative score 
thus a greater coping ability; 18 of the 25 subjects did not check any 
of the events in the area of work as occurring within the past year.



Investigator Designed Questionnaire

Subjective Assessment of Weight 
Maintenance and Dietary Habits

Sixteen subjects (60 percent) felt that they had a problem with 
weight maintenance. Seven subjects (26 percent) found it difficult to 
lose weight, while 13 subjects (48 percent) found it difficult to gain 
weight. Eight subjects (31 percent) felt that if they were able to gain 
weight, it was difficult to keep it on, while five subjects (20 percent) 
answered that the question did not apply to them. Seven subjects (26 
percent) felt that if they lost weight it was difficult to keep it off, 
while eight subjects (30 percent) felt that the question did not apply 
to them.

Seven subjects (26 percent) answered that they had a food al- 
'lergy. Examples of foods they were allergic to were eggs, peanut butter, 
chocolate, strawberries, lamb, green peppers, nuts, milk, ice cream, 

cottage cheese, potatoes, dry beans and onions.
Twenty-four subjects (89 percent) answered that they usually eat 

their meals at home. Two subjects (seven percent) answered that they usu
ally eat in restaurants. One subject answered that s(he) usually eats at 
places other than home or restaurant. One person did not answer the ques
tion. Twenty-one subjects answered that they usually eat either with 
their spouse or family. Four subjects said that they usually eat alone, 
while two subjects answered that they usually eat with friends. The 
majority of subjects felt their appetite to be excellent or good (21 sub
jects). Five subjects, or 19 percent, felt that their appetite was poor.
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One normal weight subject did not respond to the question concerning 
appetite.

In answer to questions concerning the frequency of food shop
ping for the home and the person usually doing the food shopping, 11 
subjects (15 percent) answered that they did their own food shopping. 
Fourteen subjects (78 percent) indicated that either their spouse or 
children did the food shopping, while only two subjects indicated that 
persons other than family did the food shopping for the home. Nine 
subjects (33 percent) stated that the shopping was done less frequently 
than two to three times per week, 15 subjects (56 percent) answered 
that their food shopping was done two to three times per week, one sub
ject said the shopping was done daily, and two subjects said the shop
ping was done four to six times per week.

Fourteen subjects (52 percent) answered that they took vitamin 
supplements. Twelve of those fourteen stated that they took multi
vitamins, one subject took vitamin C, and one subject answered that 
s(he) took vitamins other than multivitamins, vitamin A, vitamin C, or 
iron. Only four subjects answered that they took diet supplements.
When asked the type of supplement taken, one subject answered cod liver 
oil, while the others answered that they took some form of potassium.

Seventeen subjects (63 percent) answered that they drink alco
holic beverages. The majority answered that they took less than one 
glass of beer per day, one glass of wine per day, or one shot of hard 

liquor per day, with 26, 27, and 25 subjects, respectively. One
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subject answered that he or she took 14 glasses of beer per week and 
two subjects answered that they took 11 shots of hard liquor per week.

Respiratory Symptomatology
Nineteen subjects (70 percent of 27 subjects answering the 

question) said that they usually had a cough during the day in bad 
weather. Of the subjects with cough, 19 subjects (_86.4 percent) indi
cated that they cough on most days for as much as three months per year. 
Four subjects (19 percent of 21 subjects answering the question) said 
that they had had the cough for between two and five years and 15 sub
jects (71.4 percent) had had the cough for more than five years. Two 
subjects answered that they had had the cough for less than two years.

Fifteen subjects stated that they usually produce sputum in 
the morning in bad weather. Of the 18 subjects with sputum production, 
nine subjects (83.3 percent) had done so for as much as three months 

per year and nine of those had done so for more than five years. Four
Stsubjects had had sputum production for between two and five years, and 

five subjects had produced sputum for less than two years.
Twenty five subjects (93 percent of 27 subjects answering the 

question) attested to being troubled by shortness of breath when hurry
ing on level ground or walking up a slight hill. Twenty four subjects 
confessed to shortness of breath while walking at their own pace while 
on level ground and 21 subjects felt they became more short of breath 

on exertion than they did a year prior to the study.
Twenty one subjects (78 percent of 27 subjects answering the 

question) stated that they never smoke cigarettes, pipe, or cigars now.
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Two subjects stated that they occasionally smoke now, but less than one 
pack per day, and four subjects answered that they smoke regularly now.

Statistical Analysis of Results
The two weight groups of subjects, underweight and normal 

weight, were crosstabulated with anthropometric measurements, spirometry 
values, medications, arterial blood gas values, scores on the Schedule 
of Recent Experience Questionnaire, and response to the investigator 
designed questionnaire. The Chi-Square test was utilized for analysis 

of the crosstabulations.
There were significant positive correlations (p < .05) between 

percent of ideal body weight and the triceps skinfold and mid-arm cir

cumference measurements. Table 4 shows the results of the crosstab
ulation of weight group with the anthropometric measurements. In the 
underweight group, 9.1 and 82 percent respectively, were found to be 
at or less than the fifteenth percentile on triceps skinfold and mid
arm circumference. In the normal weight group, only 16 and 84 percent 
respectively were found to be at or less than the fifteenth percentile 
on the triceps skinfold and mid-arm circumference measurements. The arm 
muscle measurements did not provide a clear distinction between the 
underweight and normal weight groups. For subjects designated as under
weight, 46 percent were below the fifteenth percentile and 54 percent 
were above the fifteenth percentile ranking on all three arm muscle 

parameters. For the normal weight group there was clearly a majority 
with greater than the fifteenth percentile on the muscle parameters.
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Table 4, Crosstabulation and Chi-Square of Weight Grouping by
Percent of Ideal Body Weight with Anthropometric Measure
ment Percentile Ranking (n = 30).

Anthropometric
Measurement
Percentile

Underweight 
(< 85% IBW) 

Number Percent
Normal Weight 

C> 85% IBW) 
Number Percent x2 df P

Tricep Skinfold

< 15th 10 90.9 3 . 15.8 13.09 1 < .001
15th-85th 1 9.1 16 84.2
> 85th 0 0 0 0 ,
Mid-arm
Circumference
< 15th 9 81.8 6 31.6 5.17 1 < .05
15th-85th 2 18.2 13 68.4
> 85th 0 0 0 0
Arm Muscle
Circumference

< 15th 5 45,5 3 15.8 3.84 2 NS*
15th-85th 6 54.5 14 73.7
> 85th 0 0 2 10.5
Arm Muscle
Diameter

< 15 th 5 45,5 4 21.1 2.75 2 NS*
15th-85th 6 54.5 13 68.4
> 85th 0 0 2 10.5

Arm Muscle Area
< 15th 5 45.5 3 15,8 3.84 2 NS*
15th-85th 6 54.5 14 73.3
> 85th 0 0 2 10.5

*NS = not significant.
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Seventy four percent, 69 percent, and 74 percent were above the 
fifteenth percentile respectively for the arm muscle circumference, 
arm muscle diameter and the arm muscle area measurements» Two of the 
normal weight subjects were above the eighty fifth percentile ranking 
on all three of the muscle parameters examined.

Crosstabulation of weight grouping, either underweight or 
normal weight, with coping ability, determined by comparison of sub
jects’ subjective life change unit adjustment score on the Schedule of 
Recent Experience Questionnaire with normative scores (Rahe 1975) was 
performed. There was no significant difference between the groups in 
any portion of the Schedule of Recent Experience, i.e., health, home, 
work, personal or financial, nor in the total score on the Schedule 
of Recent Experience, There was no significant difference between the 

weight groups in overall rating of "crisis state," i.e., "none," "mild," 
"moderate," or "major" as determined by the Schedule of Recent Experi
ence Questionnaire, In addition spirometry avlues, medications taken, 
and arterial blood gas values did not differ significantly between the 

normal weight and underweight groups.
Crosstablulation of body weight group, either normal weight or 

underweight, with answers to the investigator designed questionnaire 
showed significant results, utilizing Chi-Square, to only four questions 

(see Table 5). Eight subjects, (89 percent) of the underweight group 

answered that they found it difficult to gain weight while 13 subjects 

(72 percent) of the normal weight group answered that they did not find 
gaining weight difficult (p < .01). To the question, "If you gain
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Table 5. Significant Crosstabulations of Percent of Ideal Body 
Weight with Investigator Designed Questions.

Underweight Normal Weight
Question Number Percent Number Percent x2 df P

Is it difficult 
for you to gain 
weight?

Yes
No

89

11
5 28

13 72
6.69 1 < .01

Is it difficult 
for you to keep 
it on?

Yes
No
NA

7 78

1 11
1 11

1 6
12 71
4 23

14.52 2 < .001

How would you 
describe your 
appetite?

Excellent
Good

Poor

3 33

2 22

4 45

2 12

14 82

1 6

4,43 2 < .01

How long have 
you had sputum 
production

< 2 years 

2-5 years 
> 5 years

0 0
4 67
2 33

4 33

1 8
7 59

7.40 2 < .05
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weight is it difficult for you to keep it on?”, seven subjects (78 
percent) of the underweight group answered yes, while 12 subjects (71 
percent) of the normal weight group answered no (p < .001). In answer 
to the question ”How would you describe your appetite?” 14 subjects (45 
percent) of the underweight group answered ”poor,” two subjects of that 
group answered ”good,” and three subjects of that group answered "excel
lent” (p < .01). In the normal weight group, two subjects (12 percent) 
answered "excellent,” 14 subjects answered "good,” and only one subject 
felt that his or her appetite was "poor.”

The last question showing a significant difference between the 
two groups was related to symptomatology. While there was no signif
icant difference noted on the basis of sputum production alone, there 
was a significant difference (p < .05) in the length of time of sputum 

production. In answer to the question, "For how many years have you 

raised phlegm, sputum, or mucus from your chest?”, none of the subjects 
in the underweight group answered less than two years; four subjects 
(67 percent) answered between two and five years and two subjects (33 
percent) answered that they had had sputum production for more than 
five years. In the normal weight group with sputum production, four 
subjects (33 percent) answered that they had had sputum production for 
less than two years; only one subject (eight percent) answered between 

two and five years; and seven subjects (57 percent) answered that they 
had had sputum production for more than five years.



Weight Loss and Diet Analysis

Spearman nonparametric rank correlations (Colton 1974) were 

determined between percent of ideal body weight and calorie intake and 

between percent of ideal body weight and each nutrient group intake. 

These corrleations were done for the total group of subjects and for 

each subgrouping based upon primary diagnosis. Similarly, Spearman non

parametric rank correlations were determined for weight loss in the past 

six months as well as for weight loss in the past year with calorie in

take and nutrient intake. . These correlations were done for the total 

group of subjects and for each subgroup based upon diagnosis. The sub

groups designated by primary diagnosis were: 1) emphysema, 2) chronic

bronchitis, 3) asthmatic bronchitis and asthma, and 4) chronic bronchi

tis, asthmatic bronchitis, and asthma. Correlations were considered 

significant only if they were at a level of .05 or less. The number of 

subjects in the diagnostic subgroups varies due to unavailability of 

weights for some subjects for six months and/or 12 months prior to the 

date of data collection (see Table 6).

Spearman nonparametric rank correlations between the anthro

pometric measurements and dietary parameters were then performed for 

the total group of subjects and subgroups based upon diagnosis, exclud

ing the three subjects whose percent of ideal body weight exceeded 125 

percent. It was felt that inclusion of these three subjects could alter 

the significance of the correlations. The significant correlations ex

cluding the three subjects with percent of ideal body weight greater 

than 125 can be seen in Table 7.
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Table 6. Significant Correlations for Percent of Ideal Body Weight,

Weight Loss in Past Six Months, and Weight Loss in Past 12
Months with Calorie Intake and Nutrient Intake for Total
Group and Diagnostic Subgroups

Grouping/Correlations Number r P

Total Subject Group

6 month weight loss/Calories 26 —. 46 < .01

6 month weight loss/Protein 26 -.36 < .05

Emphysema

%IBW/Calories 15 -.65 < .01

6 month weight loss/Calories 13 -.48 .05

12 month weight loss/Calories 11 -.53 < .05

12 month weight loss/Iron 11 -.73 < .01

Chronic Bronchitis

%IBW/Vitamin A 9 -.74 < .01

Asthmatic Bronchitis and Asthma

6 month weight loss/Calories 5 -.90 < .05

Chronic Bronchitis, Asthmatic 
Bronchitis and Asthma

6 month weight loss/Protein 13 -.48 < .05



(
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Table 7. Significant Correlations of Percent of Ideal Body Weight,

Weight Loss in Past Six Months, and Weight Loss at 12 Months 
with Calorie and Nutrient Intake for the Total Group and 
Diagnostic Subgroups of Subjects, Excluding Subjects with 
Percent of Ideal Body Weight Greater than 125 Percent.

Grouping/Correlations Number r P

Total Subject Group

6 month weight loss/Calories 23 -.42 < .05

6 month weight loss/Protein 23 -.38 < .05

12 month weight loss/Calories 21 -.37 < .05

Emphysema

12 month weight loss/iron 9 -.60 < .05

Chronic Bronchitis

None 8

Asthmatic Bronchitis and Asthma

12 month weight loss/Calories 4 -.96 < .05

Chronic Bronchitis, Asthmatic
Bronchitis, and Asthma

6 month weight loss/Protein 12 -.51 < .05
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Similar Spearman nonparametric rank corrleations were 

determined for the percent of ideal body weight with each nutrient den

sity grouping for the total group of subjects, as well as other sub

groups of subjects based upon primary diagnosis. Spearman nonparametric 

rank correlations were determined for six month weight loss and 12 month 

weight loss with nutrient density determinations for the total subject 

group and subgroups based upon diagnosis. The results of the signif

icant corrleations can be seen in Table 8.

Spearman nonparametric rank corrleations between nutrient den

sity and weight loss at six months, as well as weight loss at 12 months,. 

were performed for the total group of subjects and for each subgroup 

based upon diagnosis excluding the three subjects whose body weight ex

ceeded 125 percent of their ideal body weight. It was felt that inclu- 

sion of these three subjects could alter the significant findings in the 

correlations performed. The results fo these significant correlations 

can be seen in Table 9.

It should be noted that in many of the correlations in the 

aforementioned tables (.6, 7, 8 and 9) the relationships indicated are 

negative in nature. Weight loss was entered in the computations as a 

negative number which explains the negativity of the correlations. On 

that basis, rather than being interpreted as meaning that as weight loss 

increased the nutrient and calorie intake decreased, the reverse is 

true. Interpretation of these findings is that as weight loss in the 

past six or 12 months increased, the intake of calories and/or nutrients 

also increased, where the correlation is at a positive value. Percent
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Table 8. Significant Correlations, of Percent Ideal Body Weight, Weight 

Loss at Six Months and Weight Loss at 12 Months with Nutrient 
Densites for the Total Group and Diagnostic Subgroups of Sub
jects

Grouping/Correlations Number r P

Total Subject Group

6 month weight loss/Iron 26 ' .36 < .05

Emphysema

12 month weight loss/Iron 11 -.56 < .05

Chronic Bronchitis

Ideal Body Weight/Vitamin G 

Asthmatic Bronchitis and Asthma

9 .70 < .05

6 month weight loss/Iron 5 .90 < .05

6 month weight loss/Vitamin A 5 .90 < .05

6 month weight loss/Vitamin C 5 1.00 < .01

Chronic Bronchitis, Asthmatic 
Bronchitis and Asthma

6 month weight loss/Vitamin C 13 .56 < .05
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Table 9. Significant Correlations, of Percent Ideal Body Weight, Weight 

Loss at Six Months and Weight Loss at 12 Months with Nutrient 
Densities for the Total Group and Diagnostic Subgroups of 
Subjects, Excluding Subjects with Ideal Body Weight Greater 
than 125 Percent

Gro up ing/Correlat ions , Number r P

Total Subject Group

6 month weight loss/Iron 23 .45 < .05

Emphysema

None 9

Chronic Bronchitis

Ideal Body Weight/Vitamin C 9 .70 < .05

Asthmatic Bronchitis and Asthma
i

Ideal Body Weight/Iron 5 -.87 < .05

6 month weight loss/Iron 4 1.00 < ,01

6 month weight loss/Vitamin C 4 1.00 < .01

12 month weight loss/Vitamin A 4 .95 < .05

Chronic Bronchitis, Asthmatic 
Bronchitis and Asthma

Ideal Body Weight/Vitamin A 14' -.54 < .05

6 month weight loss/Vitamin C 12 .57 .05
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of ideal body weight on the other hand, was entered as a positive 

number, Therefore, as percent of ideal body weight increased, the 

intake of calories and/or nutrients also was increased, where the cor

relation is at a negative value.



CHAPTER 5

DISCUSSIONS AND CONCLUSIONS

The findings from the study are compared to and contrasted with 

those of other investigations. The findings have clinical implications 

for those health professionals who directly observe and care for out

patients with chronic obstructive pulmonary disease. Recommendations 

for further study on nutritional status of pulmonary outpatients are 

presented.

Anthropometry Results 

Each subject had anthropometric measurements performed.

Height 9 weight, triceps skinfold, and midarm circumference were mea

sured. Percent of, ideal body weight, arm muscle circumference, arm 

muscle diameter, and arm muscle area were calculated utilizing the 

anthropometric measurements. The arm muscle and fat parameters were 

converted to percentile rankings. Subjects whose anthropometric per

centile ranking was below the fifteenth percentile were placed in a 

group labelled as ulow" for that anthropometric measurement parameter. 

If the percentile ranking was between the fifteenth and eighty fifth 

percentile the subject was placed in the "adequate” group for that an

thropometric parameter. Subjects whose percentile ranking was greater 

than the eighty fifth percentile were placed in the "high" group for

71
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that parameter. Body weights at six months and 12 months prior to 

the date of data collection were obtained from medical records when 

available and weight change for those periods of time was calculated. 

Based upon percent of ideal body weight, the subjects were placed into 

one of two weight groups. Those with less than 85 percent of ideal 

body weight were placed in the "underweight" category while those at 

85 percent of ideal body weight or greater were placed in the ’’normal 

weight” category. There were three subjects in the normal weight 

group greater than 125 percent of ideal body weight who were placed 

in an ’’overweight” group for some of the correlations to determine 

if their exclusion changed the significance of the correlation.

There were statistically significant correlations between per

centage of ideal body weight less than 85 percent and the two anthro

pometric measurements representing body fat stores. Triceps skinfold 

and midarm circumference, were significantly decreased in subjects 

whose body weight was less than 85 percent of their ideal body weight. 

The anthropometric measurements which represent muscle-protein re

serves (arm muscle diameter, arm muscle circumference and arm muscle 

area) did not show a significant correlation with a body weight less 

than 85 percent of ideal body weight. Three subjects in the normal 

weight group had muscle-protein percentile rankings greater than 

eighty fifth percentile. Two of the three subjects with greater than 

the eighty fifth percentile on the muscle parameters had a body weight 

greater than 125 percent of ideal body weight and were deleted in
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subsequent crosstabularions of dietary intake to determine if their 

inclusion altered significant findings.

Blackburn et al. (1977) described three states of protein- 

calorie malnutrition. The visceral attrition state occurs when the 

well nourished or over nourished individual is exposed to severe cat^ 

abolic stress, combined with a semi-starvation diet resulting in main

tenance of anthtopometric measurements despite severe depletion of 

serum proteins. Adult marasmus is the obvious picture of chronic ill

ness with depleted anthromeasurements but maintenance of serum proteins 

until late in the course of their illness. The intermediate state is 

the result of a marasmic patient undergoing an acute illness or semi

starvation regimen in the hospital resulting in depression of anthro

pometric measurements and a decrease in serum proteins.

Nineteen of the 30 subjects in this study demonstrated deple- * 

tion of fat stores and/or muscle protein stores as determined by per

centile rankings of less than the fifteenth percentile. In the group 

of 11 subjects with body weight less than 85 percent of ideal body 

weight, six showed depression to less than the fifteenth percentile 

of fat stores alone, none showed depression to less than the fifteenth 

percentile of muscle alone and five showed depression to less than the 

fifteenth percentile in fat and muscle parameters. In comparison, 

two subjects in the group designated as "normal weight,11 with body 

weights greater than 85 percent of their ideal body weight, showed 

decreases in fat stores alone, three showed decreases in muscle and 

one showed depression to less than the fifteenth percentile in both
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fat and muscle. In the "normal weight" subject9 it can be postulated 

that depression of fat stores could occur prior to significant changes 

in ideal body weight. The finding of depression of the muscle stores 

.in three "normal weight" subjects is more difficult to explain as the 

occurrence of severe catabolism would be expected to deplete fat 

stores as well. The one "normal weight" subject with depression of 

both fat and muscle stores to less than the fifteenth percentile could 

be an example of a person with severe catabolic stress who had not 

yet reached the level of decline in ideal body weight by decreasing 

his or her body weight below the ideal body weight to the point at 

which someone would be alarmed. Unfortunately, that particular sub

ject did not have previous weights available so it cannot be deter

mined if (s)he in fact had had a dramatic concomitant weight loss 

with the depletion of fat and muscle parameters.

Serum proteins were not determined as part of the present 

study. However, the anthropometric findings suggest the majority of 

pulmonary outpatients with chronic obstructive pulmonary disease in 

this study to be in either the intermediate or marasmic category of 

protein-calorie malnutrition.

Bistrian et al. (1976) found the prevalence of protein-calorie 

malnutrition in medical inpatients to be 44 percent or greater by cri

teria of anthropometry, serum albumin, and hematocrit. On the basis 

of anthropometry alone, with 19 of the 30 subjects showing depres

sion in anthropometric measurements, the present study demonstrates
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the incidence of protein-calorie malnutrition in this study to be 63 

percent in pulmonary outpatients treated for chronic obstructive pul

monary disease.

In this study, percent of ideal body weight was used as cri

teria to define the person who is undernourished, 11 of the 30 sub

jects, or 37 percent, would be so designated, as opposed to 63 percent 

when arm anthropometric measurements were utilized as criteria. These 

findings suggest that the determination of the arm anthropometric mea

surements for fat and muscle parameters is a more sensitive indicator 

of protein-calorie malnutrition than determination of percent of ideal 

body weight alone.

It would have been noteworthy to crosstabulate weight loss 

with the anthropometric measurements, in addition to the percent of 

ideal body weight to determine if rate of weight loss is as sensitive 

or a more sensitive indicator than the anthropometric measurements 

of protein-calorie malnutrition than determination of percent of ideal 

body weight.

Schedule of Recent Experience Questionnaire

Twenty-five of the 30 subjects completed and returned the 

Schedule of Recent Experience Questionnaire. The amount of "life cri

sis," utilizing normative criteria by Rahe (1969a), was determined 

to be "none," "mild,” "moderate," or "major" for each subject. Eight 

of 25 scored in the "none" category, one scored in the "mild," six 

subjects scored "moderate," and ten subjects scored "major."
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Comparison of the total subjective scores for the study 

subjects with the normative scores, interpreted according to criteria 

by Rahe (1975), showed 23 of the 25 subjects to have less coping abil

ity than the normative population. One subject had lower than the 

normative score, therefore, greater coping ability and one subject 

scored the same as the normative score. When the questionnaire was 

scored as subheaded areas of health, home, personal, financial and 

work, the areas of greatest stress and thus the least coping ability 

was found to be in the health, home, and personal areas. Sixteen of 

25 subjects showed less coping ability than the normative sample in 

the area of health. Eighteen of 25 subjects showed less coping abil

ity in the area of home. Two of 25 subjects showed less coping 

ability in the area of personal. In the areas of financial and work, 

six and four of the 25 subjects, respectively, showed less coping 

ability than the normative sample. These findings suggest that this 

sample of pulmonary outpatients perceived a greater amount of stress 

in their lives as compared with the normative population with the 

greatest contribution to their overall stress stemming from their 

home, health, and personal areas.

Muhlenkamp et al. (1975) showed significant agreement between 

elderly subjects between 65-84 years of age and normative sample with 

regard to rank ordering of the life events. However, the elderly sub

jects were found to assign greater subjective magnitude to most items 

than the normative sample, supporting the belief that change is more 

difficult for older people. The subjects in this study had a mean
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age of 67,26 years which places them within the range of MuhlenkampT s 

elderly sample. The age of the subjects, on the basis of Muhlenkamp ’ s 

study, could have had a significant effect on the scores on the Sched

ule of Recent Experience Questionnaire in this study and, therefore, 

any conclusion drawn or suggestions made on the basis of this param

eter can only be questionable until further studies are done to deter

mine the predictive validity of that tool with an elderly population.

Rahe and Arthur (1968) found that an accumulation of stressful 

events preceded a number of physical illnesses. Similarly, Syme et 

al. (1964) reported that there was a higher incidence of coronary 

heart disease in persons with past history of residential and/or job 

mobility than in others who did not experience those changes. Rabkin 

and Streuning (1976:1105), in both retrospective and prospective stud

ies, found "a modest but statistically significant relationship be

tween mounting life change and the occurrence of sudden cardiac death, 

MI, accidents" and multiple other medical problems. It is difficult 

to interpret the findings of the present study in comparison to the 

various retrospective and prospective studies reported. The intention 

was to utilize the questionnaire in a retrospective manner to attempt 

to show the impact of perceived stress in this population on nutri

tional status. However, it could be argued that a more appropriate 

use would be as a prospective indicator of the likelihood of further 

future health problems, pulmonary or otherwise.

Agle and Baum (1977) stated that the interrelationship between 

psychological factors or stress and pulmonary function, as indicated
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by subjective descriptions of increase in activity level* is well 

known. They stated that the combination of voluntary and involuntary 

control in respiration lends the respiratory system to reactions sec

ondary to psychological processes. The present study, by suggesting 

that pulmonary outpatients have a greater perception of stress and 

less coping ability also suggests that this increased perception could 

contribute to further decline in subjective functional pulmonary sta

tus. The subjects in this study demonstrated, as criteria for inclu

sion, significant persistent airways obstruction. It is difficult 

to determine if, because of their significant chornic airways obstruc

tion, they had increased sensitivity to perceived stress, which is 

suggested by the scores on area of health, or if their increased per

ception of stress in their life had a significant impact upon their 

voluntary control of their pulmonary system resulting in decreased 

functional ability.

Dietary Analysis 

Each subject was interviewed for the purpose of obtaining a 

24-hour dietary recall and a weekly food frequency determination. The 

results were utilized to determine the percent of Recommended Daily 

Allowance intake for protein, iron, vitamin A, and vitamin C. The 

24-hour recall was also analyzed to determine a representative caloric 

intake. Nutrient densities were determined for protein, iron, vita

min A, and vitamin C* The subjects, based upon diagnosis, were placed 

in several subgroups for purposes of crosstabulation with dietary



intake and the nutrient densities. The groupings were 1) emphysema,

2) chronic bronchitis, 3) asthmatic bronchitis and asthma, 4) chronic 

bronchitis, asthmatic bronchitis, and asthma. Groups 2, 3, and 4 were 

not mutually exclusive and the number of subjects in the subgroupings 

varied due to inavailability of past weights for some subjects. Addi

tionally, crosstabulations were repeated deleting the three subjects 

whose percent of ideal body weight exceeded 125 percent to determine 

if a change in significant correlations could be found.

The crosstabulations indicated that for the group as a total, 

there was a tendency to have increased intake of calories and protein 

as weight loss was experienced. In the total group, there also was a 

tendency shown to have a significant decrease in iron intake as weight 

was lost. The validity of this finding is questionable as iron intake 

usually is observed to follow calorie intake.

Patients with emphysema also demonstrated a significant in

crease in calorie intake as recent weight loss and a decrease in per

cent of ideal body weight occurred. In this group higher iron intakes 

were associated with significant weight loss. The chronic bronchitis 

group did riot demonstrate an increased calorie intake as was shown in 

the emphysema group. There was, however, in the nutrient density 

crosstabulations, demonstration of increased vitamin C intake with in

creased percent of ideal body weight.

The grouping of asthmatic bronchitis, asthma and chronic 

bronchitis showed an interesting finding in the nutrient density
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crosstabulations. As recent weight loss was experienced, there was 

a significant increase in intake of iron, vitamin A, and vitamin C, 

but not in calorie or protein intake. These findings may indicate 

that with the recognition of weight loss, there was less of a tendency 

to eat high calorie foods with little nutrient value as was indicated 

by the findings in the emphysema group. The possibility exists that 

the persons with emphysema experience a more dramatic weight loss and 

try to gain weight by increasing their caloric intake without regard 

to the nutrient value of the foods. There was a significant increase 

in iron intake by the emphysema group which may indicate increased 

attention to foods high in iron with the belief that iron increases 

strength.

Previous hypotheses that the weight loss, most marked in pa

tients with emphysema, is due to decreased intake secondary to nausea 

from medications, shortness of breath, or lack of food from inability 

to shop or cook is not supported by the present study. Instead it 

appears there is a unique factor or group of factors responsible for 

the weight loss, i.e., increased metabolic requirements perhaps due 

to increased work of breathi&g to maintain near normal arterial blood 

gas values.

Investigator Designed Questionnaire

Twenty-seven of the 30 subjects completed and returned the 

38 short answer/multiple choice investigator designed questionnaire.

The questions, dealing with symptomatology, psychosocial factors.
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dietary habits, and subjective feelings about weight maintenance were 

crosstabulated with nutritional groupings of "underweight" or "normal 

weight."

A majority of subjects in the "underweight" group were aware 

that gaining weight was a difficult task for them and if able to gain 

weight it was then difficult to keep it on. In comparison, a majority

of subjects in the "normal weight" group did not find it difficult to
x

gain weight, nor to keep it on if weight was gained.

Four of the nine subjects in the "underweight" group described 

their appetite as "poor;" a third of the "underweight" subjects felt 

their appetite was excellent. In comparison, only one "normal weight" 

subject felt his or her appetite was poor while the other 16 subjects 

answering felt their appetite was good or excellent.

. In the six "underweight" subjects who had had sputum produc

tion, none answered that they had produced sputum for less than two 

years, one third had produced sputum for more than five years and two- 

thirds had produced sputum between two and five years. In comparison, 

of the 12 "normal weight" subjects with sputum production, two-thirds 

had produced sputum for more than five years, only one subject had 

done so for between two and five years and one-third had produced 

sputum for less than two years. There was a significant separation 

showing a tendency for "normal weight" subjects to have had sputum 

production longer than those subjects in the "underweight" group. The 

small numbers of subjects in each weight group and sputum production 

group tends to decrease the validity of this finding.
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Burrows et al. (1966) compared the clinical pathophysiological 

features of patients with COPD in Chicago and London. They described 

the Type A or emphysematous type patient as elderly and thin with min

imal bronchitis. The Type B or chronic bronchitis type patient was 

described as having a stocky build with a long history of productive 

cough. The findings of the present study agree with their description 

in so far as those subjects who were designated as underweight on the 

basis of percent of ideal body weight tended to have sputum production 

for a shorter length of time in comparison with the normal weight sub

jects. It would have been of interest to crosstabulate the question

naire with the primary diagnosis of the subjects to further attempt 

to validate the previous descriptions of the two types of patients 

with chronic obstructive pulmonary disease.

Filley et al. (1968) described the emphysematous patient as 

leading a relatively sedentary life but as losing weight often despite 

a good appetite. On the other hand 9 they noted that the chronic bron

chitis patients did not lose weight except terminally. These findings 

seem to be partially substantiated by the results of the present study 

in that a little over half of the subjects with body weights below 

85 percent of the ideal body weight felt that their appetite was good 

or excellent. The number of underweight subjects who felt their 

appetite was poor seems to be in contradiction to the findings by 

Filley. However, the subjects who felt their appetite was poor 

may have actually demonstrated an adequate or high intake of 

calories and nutrients but empirically



83
felt their appetite to be poor due to continued weight loss. This 

conclusion appears to be substantiated by the observation that in the 

dietary analyses, the emphysema group demonstrated significant in

creases in intake of calories and protein despite recently measured 

weight losses. The chronic bronchitis group did not demonstrate these 

significant increases in intake of calories or protein correlated with 

weight loss, further supporting the conclusions of the earlier studies.

Clinical Implications

Burrows and Earle (1969) in a prospective eight year study 

of 200 patients with chronic airways obstruction of undertain etiology 

determined a relationship between body weight and survival. The pa

tients with body weight close to ideal were found to have a better 

survival than either underweight or overweight subjects. Patients 

who were at ideal body weight or above their ideal body weight by less 

than 13 percent were found to have a five year survival greater than 

those subjects below their ideal body weight. Patients who exceeded 

their ideal body weight by greater than 13 percent also had an in

creased five year survival than those below their ideal body weight 

but not as high as those between 100-113 percent of their ideal body 

weight. In a 15 year follow-up of these 200 patients, Traver et al. 

(1979) also noted percent of ideal body weight to be among the para

metric variables which were predictive of survival (p < .001).

The present investigation did not attempt to study survival 

as that would have required much more time than appropriate to the
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scope of this study. However, the number of subjects below their 

ideal body weight is significant <, The need is demonstrated for in

creased active surveillance of nutritional status, preferably with 

use of arm anthropometric parameters, in this population and early 

aggressive therapeutic measures to attempt to reverse the decline.

The therapeutic measures which are attempted could include diet sup

plements with high nutritive content, intensive dietary counseling 

and education concerning nutritive and calorie content of foods, as 

well as methods to alter meal patterns to optimize the ability to tol

erate an increased intake, education about energy conservation tech

niques in activities of daily living and possibly the instruction of 

breathing exercises which may aid in decreasing the work of breathing.

Based upon this study, subjects who appear to be at greatest 

risk of a decline in nutritional status tend to have the following:

1. emphysema as a primary diagnosis,

2. demonstration of depression of fat and/or muscle parameters

below the fifteenth percentile for adults (Frisancho 1974),

3. complaint of a problem with weight loss despite good appetite.

There were no psychosocial factors or cluster of factors which

clearly could indicate to health care workers those patients at high 

risk of development of poor nutritional status on the basis of the 

present study.
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Suggestions for Further Study 

The reasons for weight loss in patients with chronic obstruc

tive pulmonary disease are not clearly demonstrated in this study. It 

is suggested from the findings that the reason for weight loss is not 

due to a decrease in intake in calories or nutrients as hypothesized 

in the literature. At least two therapeutic modalities could be stud

ied to assess their effect on nutritional status, either separately 

or together. First, intensive intervention involving education con

cerning energy conservation techniques in carrying out activities of 

daily living and methods to decrease energy requirements in respira

tory efforts could be attempted. Secondly, education concerning nu

tritive value of foods consumed, as well as education conerning 

methods to increase calorie and nutrient intake. Utilizing diet 

supplements or altering meal patterns to maximize the ability to in

crease intake, such as several small meals each day could be at- : 

tempted as intervention and evaluated in a subsequent study. Addi
tionally, prospective studies could be undertaken to identify 

physiological and/or psychosocial factors or clusters of factors oper

ative at a time when early signs of a decline in nutritional status, 

measured by arm anthropometry occur.



CHAPTER 6

SUMMARY

Recognition of weight loss 9 as a reflection of poor 

nutritional status, is well documented in the literature reporting 

studies of individuals with chronic obstructive pulmonary disease. 

Etiologies for the weight loss are hypothesized but there is no sub

stantial evidence which explains the phenomenon of weight loss in cer

tain individuals. The present study was undertaken in an attempt to 

evaluate the state of nutrition of 30 individuals treated for chronic 

obstructive pulmonary disease on an outpatient basis. The purpose 

of the investigation, additionally, was to examine the factors, both 

physiological and/or psychological, which were believed to have poten

tial impact on nutritional status of the individuals studies. The 

hope was to identify individual factors or clusters of factors which 

could form a composite of the individual with chronic obstructive pul

monary disease who is likely to develop a nutritional problem. The 

identification of such factors or cluster of factors would enable . 

hypotheses of possible alternative methods of treating or preventing 

the nutritional problem. The physiological factors examined included 

arterial blood gas values, diagnosis, medications taken, spirometry 

values, symptomatology and dietary intake. The psychological factors 

examined included perceived stress in daily life and coping ability.

86
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dietary habits9 socioeconomic status 9 marital status9 health insurance 

status, educational background, employment background and subjective 

assessment of weight maintenance.

The convenience sample consisted of 30 subjects, 16 male and 

14 female, all with the diagnosis of chronic obstructive pulmonary 

disease. Medical records were reviewed to gather data regarding diag

nosis, medication regimen, spirometry values, arterial blood gas val

ues, and weight measurements. Fifteen subjects had a diagnosis of 

emphysema, nine had a diagnosis of chronic bronchitis, four had a di

agnosis of asthmatic bronchitis, and two had a diagnosis of asthma. 

Anthropometric measurements, including height, weight, triceps skin- 

, fold, and mid-arm circumference, were performed on each of the sub

jects. Arm muscle circumference, arm muscle diameter, and arm muscle 

area were calculated based upon equations by Frisancho (1974). Per

centage of ideal body weight was determined utilizing standards de

fined by the Recommended Dietary Allowance (1979). Based upon 

percentage of ideal body weight, the subjects were placed into two 

categories, underweight and normal weight. Eleven subjects found to 

be less than 85 percent of their ideal body weight were coded as 

"underweight." Nineteen subjects were found to.be at 85 percent of 

their ideal body weight or greater and were coded as "normal weight."

A 24-hour dietary recall and weekly food frequency determination was 

obtained on each subject. Calculations for average daily intakes of 

calories, protein, iron, vitamin A, and vitamin C were performed util

izing food values from Bowes and Church (1975). The Recommended



Dietary Allowance (KDA) by the National Research Council (1979) was 

utilized as baseline to determine percent KDA for intakes of protein, 

iron, vitamin A, and vitamin C. A nutrient density profile was con

structed for the group of subjects by determining the ratio of each 

nutrient intake by RDA percentage to caloric intake. The Schedule 

of Recent Experience Questionnaire (Holmes and Rahe 1967), was admin

istered to the group of subjects in an effort to determine perceived 

stress in daily life and coping ability. The questionnaire was eval

uated. as a total and as subdivisions in the areas of health, home, 

work, financial, and personal. Additionally, a 38 item multiple 

choice/short answer investigator designed questionnaire was adminis

tered which included questions concerning dietary habits, socio

economic status, educational and employment background, subjective 

assessment for weight maintenance, and symptomatology associated with 

chronic obstructive pulmonary disease.

Significant findings of the present study were as follows:

1. The emphysema group demonstrated significant increases in 

intake of calories and protein despite recently measured 

weight losses. The chronic bronchitis group did not demon

strate these findings. It is suggested from these findings 

that the etiology of weight loss is not due to a decrease in 

the intake of calories and nutrients as hypothesized in the 

literature findings. There was a significant increase in iron 

intake by the emphysema group which may indicate increased 

attention to foods high in iron when continued weight loss is



encountered but is probably a coincidental finding. The group 

of asthmatic bronchitis, asthma, and chronic bronchitis showed 

an interesting finding in the nutrient density crosstabula

tions. As recent weight loss was experienced there were sig

nificant increases in the intake of iron, vitamin A, and 

vitamin C, but not an increase in intake of protein and/or 

calories. These findings suggest that for that group of sub

jects, with recognition of weight loss there was less of a 

tendency to eat high calorie foods with little other nutri

tional value, as was indicated in the findings with the 

emphysema group.

On the basis of anthropometric measurements, there was an in

cidence of protein-calorie malnutrition of 63 percent in the 

study sample. There were statistically significant correla

tions between a decrease in percent of ideal body weight to 

less than 85 percent with the anthropometric measurements 

representing fat stores. There were six subjects in the group 

of eleven subjects with body weights less than 85 percent of 

ideal body weight who showed depression to less than the fif

teenth percentile on fat stores parameters alone, none showed 

significant depression of muscle parameters alone, and five 

showed significant depression of fat and muscle parameters.

In comparison, two subjects in the normal weight group showed 

significant decreases in fat stores alone, three showed de

pression in muscle parameters alone, and one showed



significant decreases in both fat and muscle parameters.

These-• findings demonstrated the greater sensitivity of the 

anthropometric measurements and calculations than serial 

weights or determination of percent of ideal body weights for 

evaluating and monitoring nutritional status.

None of the physiological factors, i.e. , spirometry values, 

medications, or arterial blood gas values, showed significant 

correlation with a decline in nutritional status.

Utilizing the Subjective Life Change Units (SLCU) method of 

scoring the Schedule of Recent Experience Questionnaire (Rahe 

1975), 23 of the 25 subjects completing the questionnaire 

demonstrated less coping ability than the normative popula

tion. The areas of greatest stress and thus the least coping 

ability were found to be health, home, and personal. These 

findings suggest that this sample of outpatients with chronic 

obstructive pulmonary disease perceived a greater amount of 

stress in their lives than the average individual would and 

the greatest contribution to their overall stress stemmed from 

their health, home, and personal areas of concern.

There were none of the psychosocial factors studied which were 

significantly associated with decline in nutritional status. 

The majority of subjects in the "underweight" group demon

strated an awareness of a problem with weight maintenance. 

Nearly half of the "underweight" group felt their appetite to 

be poor, contrary to findings in the literature.
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7. Subjects in the "normal weight" group tended to have sputum 

production longer than those subjects in the undernourished 

group. These findings seem to support previous reports in the 

literature that patients with chronic bronchitis, character

ized by chronic overproduction of mucus, tend to lose weight 

later than patients with emphysema.

Further prospective studies need to be done with larger num

bers of subjects to attempt to identify physiological and/or psycho

social factors or clusters of factors operative at the time when there 

are early signs of a decline in nutritional status. Additionally, 

further studies need to be done to assess the utility of different 

therapeutic interventions, including early dietary education and coun

seling concerning nutrient values of foods, energy conservation tech

niques, or alterations in meal patterns to increase intake of calories 

and nutrients. 1



APPENDIX A

SUBJECT’S INFORMED CONSENT FORM

Project Title: Nutritional Assessment of Individuals with Chronic
Obstructive Pulmonary Disease

You are being asked to voluntarily participate in a study I am 
conducting about the nutritional status of individuals with chronic ob
structive pulmonary disease. I am interested in describing the absence 
or presence of undernutrition in persons with chronic obstructive pul
monary disease. Additionally, I am attempting to find factors which may 
help doctors and nurses recognize persons likely to become undernourished 
so that they may be treated earlier for this problem.

If you decide to participate, you will be asked to fill out 
answers to two questionnaires. One will have questions about your per
sonal, dietary, and social habits, as well as about symptoms you may 
experience. It will take about 25 minutes to complete. The second 
questionnaire will have questions about the importance of events which 
have occurred in your life in the past year and the effect that these 
events have had upon you. It will take about 20 minutes to complete. 
Additionally, I will ask you questions verbally about your dietary 
habits and intake which will take about 30 minutes. You will have your 
height, weight, and arm size measured. These measurements will take 
about 10 minutes.

The total amount of time required will be about 90 minutes. We 
will arrange a time to complete these procedures which is agreeable to 
both of us and we will meet in the Arizona Health Science Center pul
monary clinic.

The information that I receive will be coded so that your name 
will not appear on any of the information. I will also be gathering 
some information about your past weights, lung function tests,, and med
ications from your medical records. This information will also be coded 
and remain confidential.

There are no known medical, social, psychological, or physical 
risks involved in the study. There will be no cost to you nor compensa
tion for involvement in the study.
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The possible benefit of the study is that the information 
obtained may help nurses and doctors to better understand nutritional 
problems of patients. With increased understanding, doctors and nurses 
may be able to plan care better to meet your needs.

If you decide not to participate in the study, it will not 
change your relationship with any doctor or nurse or change the quality 
of treatment that you receive. I will answer any questions you may have 
about the study at any time and you may withdraw from the study at any 
time.

If you understand what is involved and you consent to partici
pate in this study, please sign your name after the following:

"The nature, demands, risks, and benefits of the study have been 
explained to me and I understand what my participation involves. 
Furthermore, I understand that I am free to withdraw from the study at 
any time without changing my relationship with any institutional person.

I understand that in the event of physical injury resulting from 
the research procedures, financial compensation for wages and time lost 
and the cost of medical care is not available and must be borne by the 
subject.

I understand that Joyce Tremper will provide more information 
upon request.

I also understand that this consent form will be filed in an 
area designated by the Human Subjects Committee with access restricted 
to the principal investigator or authorized representatives of the par
ticular department, I also understand that a copy of this Consent form 
is available to me upon request.

I grant permission to use the data obtained for projects other 
than the one explained to me at this time."

Subj ect’s Signature 

WitnessT Signature

Date

Date



APPENDIX B

PHYSICIAN APPROVAL FORM

I am conducting a research study to describe the nutritional 

status of adult outpatients with chronic obstructive pulmonary disease 

and to explore possible relationships of physiological and psychosocial 

variables to the subjectsT level of nutrition. I will be utilizing a 

diet history, anthropometric measurements, specifically height, weight, 

triceps skinfold and mid-arm circumference, and two questionnaires. One 

questionnaire has been developed to collect data regarding psychosocial 

factors and symptomatology which may relate to nutritional status. The 

second questionnaire is designed to measure the level of perceived 

stress in the subject? s life. The time required to complete the data 

collection is estimated to be approximately one and one-half hours.

Data collection will be conducted at a time mutually agreeable to the 

subject and myself. I will also review medical records to obtain pre

vious weights, spirometric values, arterial blood gas values when avail

able, and medication regimes.

The criteria for inclusion in this study are that the patient

wills

1. Have diagnosed chronic obstructive pulmonary disease charac
terized by persistent spirometric measurements of FEV]_/FVC 
ratio of less than 60%, utilizing formal pulmonary function 
test results when available, and an FEV^ of 1,5 liters or 
less.

9.4
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2. Have no diagnosed carcinoma.

3. Have no active tuberculosis or current reatment with 
isoniazid.

4. Be able to speak, read and write in English,

5. Not have taken systemic corticosteroid preparations in ex
cess of an equivalent dosage of 5 mg/24 hours of prednisone 
for at least six months prior to the date of data collec
tion.

After explaining the nature, purpose, benefits, risks, and 

necessary subject involvement, the subject will be given a subject?s In

formed Consent Form to read and sign.

I am seeking your permission to include your patient, _______

_________ , in my study.

I am willing to answer any further questions you might have 

regarding my study and/or your patient1s involvement at any time.

Thank you.

Joyce C e Tremper, R. N.

PhysicianT s Signature Date



APPENDIX C

HUMAN SUBJECTS COMMITTEE LETTER OF APPROVAL

T H E  U N I V E R S I T Y
T U C S O N  A R I Z O N A  s 5 " 2

H L M X V SI B J E C r S C O M M I r T E 
ARIZt>N X HE M  TH SCIENCES CENTER

OF A R I Z O N A

TELEPH O N E s : 6 4 - : i  OR

May 21, 1979

Ms. Joyce C. Tremper 
3020 East Presidio Road 
Tucson, Arizona 35716

Dear Ms. Tremper:

lie nave reviewed your proposal encicied, "N'ucriCional Assessment of 
Individuals with Chronic Obstructive Pulmonary Disease," whicn was 
submitted to the Human Subjects Committee and concur with the College 
Review Committee's examinaciai and recommendations of this minimal 
risk project. Therefore, approval is granted effective May 21, 1979.

Approval is granted with the understanding that no changes will be 
naae in the procedures followed or the consent forms used (copies of 
whicn we have on file) without the knowledge and approval of the Human 
Suojects Committee and the College Review Committee. Any physical or 
psychological harm to any subject must also be reported to each committee.

A university-wide policy requires that all signed consent forms be kept 
in a permanent file in the College Review Office to assure their access
ibility in the event that university officials need the information and 
the principal investigator is no longer on the staff or unavailable for 
some other reason. One exception involves the use of subjects who are 
hospitalized or outpatients. In such cases, the consent form or a summary 
of tne experimental protocol must be filed with the patient's chart in 
keeping with Professional Standards Review Committee requirements.

Sincerely yours,

Milan Novak, M.D., Ph.D.
Chairman
Human Subjects Committee 

M N :pd *

xc: Ada Sue Hinshaw, R.N., Ph.D.
College Review Committee
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APPENDIX D

DATA COLLECTION SHEET

NO.

AGE ______________________ _

SEX _______________ _______

FEV1  _____________
FEVx/VC ______

RATIO ____________________

ARTERIAL BLOOD GASES: DATE

PH '_________ !___

PCO2 _______ ______________

% SAT.

HEIGHT

WEIGHT

%IBW

WT. 6 MOS PRIOR

WT, 12 MOS PRIOR

FI02 

P02 _
BICARB

MEDICATIONS

ANTHROPOMETRICS

Measurement Percentile Ranking

TRICEPS SKINFOLD ______ __________________  ____________________

MID ARM CIRCUMFERENCE  ___________ ____________ ________

ARM MUSCLE CIRCUMFERENCE  ______ _ ____________________

ARM MUSCLE DIAMETER ______ ______________

ARM MUSCLE AREA  _________  '   ■

a?



APPENDIX E

DIET HISTORY FORM

Meal Pattern (Typical Day Intake or 24 Hour Recall)

Food Group Breakfast Lunch . Supper

Meat/Sub 
Main Entree

Bread/Starches

Vegetables/
Salads

Fruits/
Fruit juices

Beverages includ
ing milk/alcoholic 
beverages

Fats

Desserts/Other

Food Frequency

How many times per week do you eat the following foods?

Bacon............. . 0 1 2 3 4 5 6 7 > 7
Sausage . , ................... 0 1 2 3 4 5 6 7 > 7
Luncheon meats or hot dogs . . . 0 1 2 3 4 5 6 7 > 7
Liver................. . 0 1 2 3 4 5 6 7 > 7
Poultry................... . . 0 1 2 3 4 5 6 7 > 7
Pork or h a m ......... 0 1 2 3 4 5 6 7 > 7
Meat in mixtures 0 1 2 3 4 5 6 7 > 7
Beef or veal 0 1 2 3 4 5 6 7 > 7
Other meat 0 1 2 3 4 5 6 7 > 7
Fish ..................... 0 1 2 3 4 5 6 7 > 7

Snacks
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Seafood . . .  .................
Cheese and cheese dishes . . . .
Eggs  o . . .
Yogurt . . .... . . . . . . . .
Dried beans or pea dishes . . . .
Peanut butter, nuts . . . . . . .
Fruit.................  . . . .
Fruit juice......... .........
Cereal
Potatoes........... .
Soups .........................
Cooked vegetables..........  . .
Raw vegetables . . . , .......
Macaroni, spaghetti, rice,

noodles  ......... * . .
Ice cream, pudding, custard \ . ,
Sweet rolls or doughnuts . . , .
Crackers, pretzels ...........
Pie, cake, brownies.........   .
Cookies . . . . .  P . . . . . .  .
Potato chips, corn chips . . . .
Candy.......................  .
Soft drinks, popsicles,
Kool-aid .........  .......

Instant breakfast, breakfast
bars     . .

Art. sweetened bev. . . .. . . .
Coffee, t e a ...........   . . . .
Beer . . . ...................
W i n e ............. ...........
Whisky, vodka, rum, scotch, gin .

1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7

1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7

1 2 3 4 5 6 > 7

1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7
1 2 3 4 5 6 > 7

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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APPENDIX F

LETTER OF APPROVAL FOR USE OF DIET 

HISTORY FORM

A R I Z O N A  H E A L T H  S C I E N C E S  C E N T E R  

M EM O R AN DU M  

UNIVERSITY -HOSPITAL 

FOOD SERVICES

TO:

Information Ok Read & Return □  Read & Forward □  

Take Necessary Action & Report D

■n'" ̂ iT iT,

Z 1'

DATE: /  t'O SIGNATURE
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APPENDIX G

INVESTIGATOR DESIGNED QUESTIONNAIRE

Instructions for Patient Questionnaire:

The following is a questionnaire about your personal, social, 
and dietary habits, as well as about some of the symptoms you may ex
perience. Choose the best answer for each question and circle the let
ter of the answer in either pen or pencil on the questionnaire. You 
have as much time as necessary to complete the questionnaire. When 
finished please return the completed questionnaire to Joyce Tremper.
Do not write your name on the questionnaire. Thank you.

1. Do you feel you have a problem with weight 1. yes
management? 2. no

2. Is it difficult for you to lose weight? 1. yes
2. no

3. If you lose weight, is it difficult for 1. yes
you to keep it off? 2. no

3. not applicable

4. a. Have you lost weight in the past year? 1. yes
2. no

IF YES TO 4a

b. How many pounds would you estimate
that you have lost?

5. Is it difficult for you to gain weight? 1. yes
2. no

6. If you gain weight, is it difficult for 1. yes
for you to keep it on? 2. no

3, not applicable
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8.

9,

10.

11.

12.

. 13.

a. Have you gained weight in the past year? 

IF YES TO 7a

b . How many pounds would you estimate 
that you have gained?

a. Do you have a food allergy?

IF YES TO 8a

b. What food(s) are you allergic to?

How would you describe your appetite?

Where do you usually eat your meals?

With whom do you usually eat your meals?

How often is the food shopping done in 
your household9 on the average?

Who usually does the food shopping in 
your home?

1. yes
2. no

1. yes
2. no

1. excellent
2. good
3. poor

1. home
2. restaurant
3. other

1. alone
2. with husband/ 

wife
3. with family
4. with friends
5. other

1. daily
2. twice or three 

times per week
3. four to six 

times per week
4. other

1. you
2. your husband/ 

wife
3. children
4. other



103

14. a. Do you take vitamins? 1. yes
2. no

IF YES TO 14a

b. What type of vitamins do you usually 
take? (Circle as many as appropriate)

1. multiple, all 
purpose

2. Vitamin A
3. Vitamin C
4. Iron
5. other

c. How often do you take vitamins? 1. daily
2. 2-3 times per

week
3. 4-6 times per

week

15. a. Do you take diet supplements? (Example: 
protein or calorie supplements)

IF YES TO 15a

b. What diet supplement(.s) do you take?

1. yes
2. no

c. How often do you take diet supplementsj 1. daily
2. 2-3 times per

week
3. 4-6 times per

week

16. a. Do you usually cough the first thing in 1. yes
the morning in bad weather? (If you 2. no
usually cough in the morning, regardless 
of the weather, circle yes.)

17. a. Do you usually cough at other times 1. yes
during the day or night in bad weather? 2. no
(If you usually cough regardless of the 
weather, circle yes,)
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IF YES TO EITHER 16a or 17a

b. Do you cough on most days for as 
much as three months of the year?

1.
2 .

yes
no

c. For how many years have you had 
this cough?

1. less than 2 
years 

2e 2-5 years 
3, more than 5 

years

18. a. Do you usually bring up phlegm, sputum, 
or mucus from your chest first thing in 
the morning in bad weather? (If you 
usually bring up phlegm, sputum, or mucus 
from your chest in the morning, regard
less of the weather, circle yes.)

1. yes
2. no

19. a. Do you usually bring up phlegm, sputum, 
or mucus from your chest at other times 
during the day or night in bad. weather? 
(If you usually bring up phlegm from 
your chest, regardless of the weather, 
circle yes.)

1. yes
2. no

IF YES TO EITHER 18a or 19a

b. Do you bring up phlegm, sputum, or 1. yes
mucus from your chest on most days 2. no
for as much as 3 months of the year?

For how many years have you raised 
phlegm, sputum, or mucus from your 
chest?

1. less than 2 
years

2. 2—5 years
3* more than 5

years

20. Are you troubled by shortness of breath when 1. yes
• hurrying on level ground or walking up a 2. no

slight hill?

21.x Do you get short of breath while walking with 1. yesV other people your own age on level ground?

22. Do you become short of breath while walking 
at your own pace on level ground?

1, yes
2. no
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23. Do you become more short of breath on 1. yes
exertion now than you did a year ago? 2. no

24. What is your marital status? 1. single
2. married
3. divorced
4. separated
5. widowed

25. How many years of formal education have you
had? (Example: Completion of high school
= 12 years.)

26. Do you live in an: 1. apartment
2, townhouse
3. mobile home .
4. house

27. Do you own or rent your residence? 1. own
2. rent

. 3. other

28. Are you the head of your household? 1. yes
2. no

29. Are you retired? 1. yes
2. no

30. In the past year have you been employed lo yes
full time inside or outside of your home? 2, no

31. What type of work did/do you do?

32. Do you now smoke cigarettes9 pipe, or 1. regularly
cigars regularly, occasionally, or never? 2. occasionally

(usually less
than 1 per day)

3. never

33. How many persons are living in your 1. myself only
household? 2, 2-4 persons

3. 5-10 persons
4. over 10 per

sons

34. a. Do you have health Insurance? 1. yes
2. no



106
IF YES TO 34a

b. What portion of the costs' of the
visits to the doctor are covered by 
your health insurance?

c, Does your health insurance cover the 
costs of outpatient tests, such as 
blood tests and chest x-rays?

1.
2.
3 o 
4e 
5.
6 o

none
up to 25% 
26-50% 
51-75% 
76-100%
Don?t know

1. yes
2. no
3. donvt know

35. a. Do you drink alcoholic beverages? 1* yes 
2, no

IF YES TO 35a

b. How many glasses of beer do you drink 
per week (on the average)?

c. How many glasses of wine do you drink 
per week (on the average)?

d. How much hard liquor do you drink per 
week (on the average)?

glasses

glasses

shots or 

pints

36. Did you drink more heavily in the past than 1. yes
you do now? 2. no

37. Did you»ever have a problem with your 1. yes
drinking? 2, no

38. Circle the number next to the best estimate 1.
of your total household income (before 2P
taxes) last year, (Refer to table of in- 3.
comes on separate page.) 4.

5.

Total Household Income in the Last Year, Before Taxes;

1. Under $4,000 $9,000-$13,000 5, $19,000 and over

2. $4,000-$8,999 4. $14,000-$18,000



APPENDIX H

SCHEDULE OF RECENT EXPERIENCE QUESTIONNAIRE

Instructions:

1. The occurrence of common life events necessitates adjustment in all 
individuals. You are requested to determine the amount of adjust
ment required by each life event listed on the following page. You 
may draw from your own experience with the life change event as well 
as what you have observed from others, in estimating the degree of 
adjustment necessary.

2. As you can see, marriage takes 50 units of adjustment. Marriage is 
the first event of the questionnaire with an arbitrary value of 50. 
You are asked to compare each event to marriage and decide whether 
it requires more or less adjustment than marriage. If you judge 
the event to require more adjustment, select a number greater than 
50 that indicates how much, more adjustment is required and enter it 
in the space provided in front of the event. Select a number less 
than 50 if you decide it requires less adjustment than marriage.
If the event is equal to marriage, enter 50 in the space. You may 
use any number from zero to 100.

3. If, in the past year, you have personally experienced the event you 
are rating, please place a check (/) after the event.

4. You may ask questions now and during the time you are completing the 
■ questionnaire.

Please do not place your name anywhere on the questionnaire.

Life Change Events Questionnaire

(50) Marriage (. ) Change in Responsibilities at
work

( ) Death of a spouse
( ) Son or daughter leaving home

( ) Marital separation
( ) Trouble with in-laws

( ) Jail Term
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Death of a close family 
member

Personal injury or illness 

Fired at work 

Marital reconciliation 

Retirement

Change in health of family 
member

Pregnancy

Sex difficulties

Gain of a new family 
member

Business adjustment

Change in financial status

Death of a close friend

Change to a different 
line of work

Change in number of 
arguments with spouse

Mortgage over $109000

Foreclosure of mortgage 
or loan

Minor violations of the 
law '
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Outstanding personal 
achievement

Wife beginning or stopping 
work

Begin or end school

Change in living conditions

Revision of personal habits

Trouble with the boss

Change in work hours or con
ditions

Change in residence

Change in schools

Change in recreation

Change in church activities

Change in social habits

Mortgage or loan less than 
$10,000
Change in sleeping habits

Change in number.of family 
get-togethers

Change in eating habits

Vacation

Christmas



APPENDIX I

SOCIAL READJUSTMENT RATING SCALE*

Rank Life Event Mean Value

1 Death of spouse 100
2 Divorce 73
3 Marital separation 65
4 Jail term 63
5 Death of close family member 63
6 Personal injury or illness 53
7 Marriage 50
8 Fired at work 47
9 Marital reconciliation 45
10 Retirement 45
11 Change in health of family member 44
12 Pregnancy 40
13 Sex difficulties 39
14 Gain of new family member 39
15 Business readjustment 39
16 Change in financial state 38
17 Death of close friend 37
18 Change to different line of work 36
19 Change in number of arguments with spouse 35
20 Mortgage over $10,000 31
21 Foreclosure of mortgage or loan 30
22 Change in responsibilities at work 29
23 Son or daughter leaving home 29
24 Trouble with in-laws 29
25 Outstanding personal achievement 28
26 Wife begin or stop work 26
27 Begirt or end school 26
28 Change in living conditions 25
29 Revision of personal habits 24
30 Trouble With boss 23
31 Change in work hours or conditions 20
32 Change in residence 20
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Rank Life Event Mean Value

33 Change in schools 20
34 Change in recreation 19
35 Change in church activities 19
36 Change in social activities .18
37 Mortgage or loan less than $10,000 17
38 Change in sleeping habits 16
39 Change in number of family get-togethers 15
40 Change in eating habits 15
41 Vacation 13
42 Christmas 12
43 Minor violations of the law 11

*Taken from Holmes and Rahe (.1967;216).



APPENDIX J

CHARACTERISTICS OF THE SUBJECTS: AGE, SEX, MEDICATIONS,

ARTERIAL BLOOD GAS VALUES, AND SPIROMETRY VALUES
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Subject
Number Age Sex Diagnosis Medications

Resting Arterial Blood 
Gas Values (Room Air)

pH pO^ pCOg

Spirometry Values 

FEVjl/
FEV1 FVC FVC x 100

1 68 M Emphysema Bronchodilator 
oral and in
haled 
Digitalis 
Diuretic

7,436 68.6 33.5 0.66 2.22 29

2 67 M Emphysema Bronchodilator- 
oral and in
haled 
Digitalis 
Diuretic

7,459 68.6 41.2 1.18 1,84 63

3 70 M Emphysema Bronchodilator 
oral and in
haled

7,460 53,9 34.6 1,18 4,23 28

4 55 F Chronic
Bronchitis

Bronchodilator 
oral and in
haled

7.421 68.7 34.5 0.75 1.66 53

5 66 F Emphysema Bronchodilator 
oral 
Diuretic 
Oxygen

7.438 39.3 46.4 0.79 1.42 56

112



Subject
Number Age Sex Diagnosis Medications

Resting Arterial Blood 
Gas Values (Room Air)

pH pOg pC02

Spirometry Values 
FEV]/

FEVi FVC FVC x 100

6 74 M Emphysema Bronchodilator 
oral and in
haled 
Diuretic

7.443 56.8 44.0 0.46 1.46 30

7 62 M Emphysema Bronchodilator 
inhaled 
Steroid-inhaled 
Diuretic

Not Available 0.41 1.78 23

8 71 M Emphysema Bronchodilator 
oral and in
haled 
Diuretic (.2)

7.450 52.7 39.5 0.50 1.23 41

9 71 F Emphysema Bronchodilator 
oral and in
haled 
Diuretic

7.480 71.7 35.3 0.66 1.53 43

10 64 F Asthmatic
Bronchitis

Bronchodilator 
oral and in
haled

7.445 58.2

)

35.6 1.24 2.11 59

11 64 M Chronic
Bronchitis

Bronchodilator 
oral and in
haled

7.399 60,0 40.3 0.49 1.48 33
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Subject
Number

12

■ ' I

13

14

15

16 

17

Resting Arterial Blood
Gas Values (Room Air)

Age Sex Diagnosis Medications pH pC>2 PCO2

Spirometry Values 
FEV]/

FEVi FVC FVC x 100

43

41

Chronic
Bronchitis

Asthma

Bronchodilator 
oral and in
haled

Bronchodilator
inhaled
Steroid-r'inhaled

7.418 74 35.8

7,450 60,6 40.8

0.47 1.52 30

1,32 3,23 43

63 M

58

Chronic
Bronchitis

69 M Emphysema

Asthmatic
Bronchitis

74 M Emphysema

Bronchodilator 
oral and in
haled 
Diuretic

Bronchodilator 
oral and in? 
haled 
Diuretic 
Osygen

Diuretic

Bronchodilator 
oral and in
haled 
Diuretic •

Not Available

7.435 35,6 42.6

Not Available

7.506 58.8 31.9

0.65 1.31

0.50 0.60

50

19

1.00 2.10 50

0.59 1.16 51



Resting Arterial Blood Spirometry Values
Gas Values (Room Air)

Subject
Number Age Sex Diagnosis Medications pH ’ p02 pC02 FEVj_ FVC FVC x 100

FEVi/

Bronchodilator 7.422 74.5-33.5 0.8 1.44 5618 75 F Chronic
Bronchitis
Asthma

19 73 M Emphysema

20 76 M Emphysema

21 69 M Emphysema

22 73 F Asthmatic
Bronchitis

23 69 F Chronic
Bronchitis

oral and in
haled

Bronchodilator 7.392 69.1
oral and in
haled

Bronchodilator 7.40 63.0
oral 
Steroid-oral 
and inhaled 
Oxygen

Bronchodilator 7.410 41.5
oral 
Steroid-oral 
Diuretic

Bronchodilator Not Available 
oral and in
haled 
Diuretic

Bronchodilator 7.490 60.1
oral and in
haled

39.3 0.9 1.85 49

33,0 0.72 2.46 29

43.1 0.41 1.37 30

1.07 1.66 64

38.0 0.75 1.61 45
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Resting Arterial Blood Spirometry Values 
Gas Values (Room Air) .

Subject !
Number Age Sex Diagnosis Medications pH pOg pCC^ FEVi FVC FVC x 100

24 69 M Chronic Bronchodilator 7.393 55.4 44.0 0.55 1.83 30
Bronchitis oral

Diuretic
Oxygen

25 61 F Chronic Bronchodilator 7.458 59.8 30.1 0.94 1.71 55.
Bronchitis oral and in

haled

26 70 M Chronic Bronchodilator 7.480 59.1 37.1 0.66 1.49 40
Bronchitis oral and in

haled 
Steroid-inhaled 
Diuretic

27 65 M Emphysema Diuretic 7.450 57.0 37.0 1,43 3.22 44

28 74 F Asthmatic Bronchodilator 7.401 64.6 31.7 0..70 0,80 &
Bronchitis oral and in

haled 
Steroid-inhaled

29 84 F Asthma Bronchodilator Not Available 0.80 0.90 *
oral 
Steroidsinhaled



Subject
Number Age Sex Diagnosis Medications

Resting Arterial Blood
Gas Values (Room Air)
pH pC>2 pC02

Spirometry Values 
FEV3/

FEVi FVC FVC x 100

30 80 Emphysema Bronchodilators 
oral and in
haled 
Steroids-oral 
and inhaled

Not Available 0.72 1.44 50

HH



APPENDIX K

CHARACTERISTICS OF THE SUBJECTS: AGE, HEIGHT, WEIGHT,

PERCENTILE RANKINGS AND VALUES FOR ANTHROPOMETRIC 

MEASUREMENTS AND CALCULATIONS
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Subject
Number Age

Height
(cm)

Present
Weight
(kg)

Percentile Ranking for Anthropometric 
Measurements

TSF MAC AMC AMD AMA

Arm Antrhopometric Measurements
TSF MAC AMC AMD AMA 
(mm) (cm) (mm) (mm) (mm2)

1 68 170.5 46.75 5th < 5 th < 5 th < 5th < 5 th 4.0 210.0 197.4 62.8 3110,4
2 67 168.5 62.25 67th 16th 11th 10th 11th 16.0 282.5 232.2 73.9 4289.4

3 70 177.0 73.50 50th 55th 60 th 15th 17th 12.0 317.5 279.8 77.1 4661.9
4 55 162.0 54.50 50th 40th 35th 35th 40th 21.0 275.0 209.0 66.5 3475.6

5 66 165.0 72.80 50th 68th 85th 68th 68 th 23.0 315.0 242.7 77.3 4686.9
6 74 159.0 57.80 50 th 12.5th 13th 15th 14th 12.0 275.0 237.3 75.5 4478.9
7 62 168.0 52.50 334d < 5 th < 5 th < 5th < 5th 9.5 235.0 205.2 65.3 3351.4
8 71 163.0 79.60 50th 65 th 68 th 67th 68th 12.0 325.0 287.3 91.5 6565.0

9 71 157.5 51.50 7.5 th 16th 51st 50th 51st 11.0 252.5 217.9 69.4 3777.6
10 64 161,0 59.40 50th 50th 50th 50th 54th 21.0 285.0 219.0 69.7 3815.8
11 64 170.0 49.25 10th < 5th < 5th < 5th < 5th 5.0 222.5 206.8 65.8 3401.2
12 43 160.0 47.00 23rd 17th 33rd 33rd 34th 15.0 252.4 205.3 65.3 3351.5
13 41 . 167.0 48.50 < 5th < 5th 28th 30th 28th 3.5 212.5 201.5 64.1 3229,5
14 63 167.0 72.50 58th 42nd 41st 42nd 40th 14.0 305.0- 261,1 83.1 5418,9
15 69 176.5 51.00 15 th < 5th < 5 th < 5th < 5 th 6.0 220.0 201.2 64,0 3218,2
16 58 164.0 47.40 12th 17th 42nd 49th 45th 13.0 255.0 214,2 68.2 3647.9

61
1



Present Percentile Ranking for Anthropometric Arm Anthropometric Measurements
Subject Height Weight Measurements TSF MAC AMC AMD AMA
Number Age (cm) (kg) TSF MAC AMC AMD AMA (mm) (p'm) (mm) (mm) (mm2)

17 74 168.0 49.0 < 5th < 5 th 23rd 22nd 21st 7.5 258.7 244.6 77.9 4759.1
18 75 154.0 45-0 10th 10th 28 th 31st 28th 12.0 240.0 202.3 64.4 3255.1

19 73 177.8 80.0 85 th 68th 41st 41st 40th 21.5 330.0 262.5 83.5 5478.8

20 76 172.5 50.5 15 th < 5 th < 5 th < 5 th < 5th 6.0 230.0 211.2 67.3 3550.2

21 69 175.2 80.2 33rd 48th 59th 59 th 60 th 10.0 310.0 278.6 88.7 6172.8

22 73 158.5 60.2 33rd 68th 87 th 87th 86th 19.0 315.0 255.3 81.3 5184.4

23 69 167.6 58.6 < 5 th < 5 th 6 th 6th 7th 7.0 205.0 183.0 58.3 2663.9

24 69 171.0 62.1 32.5th 15th 28th 32nd 30 th 9.0 280.0 251.7 80.1 5039.9

25 61 175.1 41.0 10th 25th 59th 59th 54th 12.0 262.5 224.8 71.6 4019.4

26 70 164.0 64.0 32.5th 13th 25th 25th 25th 19.0 277.5 249.1 72.3 4936.4

27 65 178.0 64.5 28th 18th 45th 33rd 40th 8.5 285.0 258.3 82.2 5306.5
28 74 147.0 63.6 32.5th 68th 87.5th 88th 88th 18.0 315.0 , 258.5 82.3 5312.8

29 84 160.0 47.0 10th 7 th 23rd 23rd 18th 12.0 235.0 197.3 62.5 3096.2

30 80 151.0 40-0 < 5th < 5th 23rd 23rd 24th 3.5 210.0 199.0 63.3 3149.8
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APPENDIX L

CHARACTERISTICS OF THE SUBJECTS: WEIGHT CHANGE,

PERCENT OF IDEAL BODY WEIGHT, AND CHANGE 

IN IDEAL BODY WEIGHT
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Present Tt • Change in Percent of
Subject Weight Weight Change Percent of_________ IBW__________
Number Age Sex (kg) 6 months 12 months IBW 6 months 12 months

5.15 70 - 7.0 - 8.01 68 M 46.75 - 4.75

2 67 M 62.25 - 3.45

3 70 M 73.50 - 0.8 0
4 55 F 54.50 - 0.10
5 66 F 72.80 - 0.20
6 74 M 57.80 - 4.20

7 62 M 52.50 - 1.60

8 71 M 79.60 - 1.10
9 71 F 51.50 - 1.30

10 64 F 59.40 - 1.50

11 64 M 49.25 + 1.05

12 . 43 F 47.00 - 5.20

13 41 F 48.50 NA

14 63 M 72.50 + 2.20
15 69 M 51.00 - 3.50

NA 97 0VO1 NA

NA 102 - 1.0 NA

—  2.20 99 - 0.2 - 0.4

+ 2.60 128 - 0.3 + 3.7

- 2.90 103 — 6.8 — 4.8

- 2.40 82 - 3.0 - 4.4

- 4.40 133 - 11.0 - 7.0

- 3.70 99 - 2.5 - 6.7

- 0.80 110 - 2.5 - 1.3

+ 1.06 75 - 2.2 - 2.2

- 13.00 87 - 10.0 - 24.0

+ 0.50 84 NA + 1.04

+ 1.00 117 + 4.0 + 2.0
- 4.60 72 — 5.0 — 7.0
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Subject
Number Age Sex

Present
Weight
(kg)

Weight Change Percent of 
IBW

Change in 
IBW

Percent of

6 months 12 months 6 months 12 months

16 58 F 47.4 - 1.0 - 1.5 82.0 — 3.0 + 0.9

17 74 M 49.0 - 5.2 - 4.5 76.5 - 8.5 - 7.5

18 75 F 45.0 - 1.5 - 2.5 88.0 - 3.0 - 5.0
19 73 M 80.8 NA + 2.3 112.0 NA + 3.0

20 76 M 50.5 - 2.6 NA 73.0 - 4.0 NA

21 69 M 80.2 + 2.3 — 3.5 114.0 + 4.0 - 5.0

22 73 F 60.2 - 3.5 NA 116.0 — 7.0 NA

23 69 F 58.6 NA NA 99.0 NA NA

24 69 M 62.1 - 1.3 - 4.5 91.0 - 2.2 ~ 6.9

25 - 61 F 41.0 — 1.2 - 1.2 71.0 - 2.8 - 2.4

26 70 M 64.0 + 1.0 + 0.7 114.0 + 1.5 + 1.0
27 65 ' M 64.5 NA NA 88.0 NA NA

28 74 F 63.6 - 0.1 — 1.8 133.0 0.0 - 3.0

29 84 F 47.0 - 0.5 + 0.5 82.0 - 1.0 + 1.0
‘ 30 80 F 40.0 - 1.2 - 1.7 80.0 - 2.4 - 3.4
*NA = Not Available.



APPENDIX M

DIETARY ANALYSIS OF SUBJECTS: CALORIE

INTAKE, VALUES AND PERCENT RECOMMENDED 

DIETARY ALLOWANCE
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Nutrient Intake of Subjects
Subject______________________Protein____  Iron Vitamin A Vitamin C
Number Calories Value % RDA Value pj)A Value % RDA Value % RDA

(gm) (mg) (IU) (mg)

1 1563 51.2 91 7.4 74 7675.0 149 669.0 112
2 1854 68.5 122 21.4 214 1524.2 305 163.0 271

3 1429 104.6 187 17.9 179 1068.5 21 13.0 22
4 784 47.6 108 9.8 98 5005 . 0 125 35.0 58

5 1020 41.9 95 8.1 81 879 .0 22 91.5 152

6 1224 51.9 93 10.2 102 3200.0 64 600.0 450

7 2288 61.4 110 21.7 220 4696 .0 94 71.7 120
8 1058 47.2 84 11.1 111 2517.2 50 153.2 255

9 1485 52.7 120 10.1 101 5407 .0 135 97.4 163

10 1523 39.1 89 11.1 110 2002 .0 136 61 .0 .100
11 1766 55.6 101 11.5 115 1144.3 229 22.0 37

12 3133 116.3 264 19.0 106 3852 .0 95 37.3 62

13 922 65.6 149 8.6 48 3931 .0 98 104.0 173

14 2046 97.9 172 11.2 112 1950 .0 39 146.0 240

15 2141 93.9 204 13.4 134 1976.0 494 239 .0 398
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Subject
Number Calories

Protein
Nutrient Intake of Subjects 

Iron Vitamin A Vitamin C
Value
(gm) % KDA Value

(mg) % EDA Value
(IU) % EDA Value

(mg) I EDA

16 1994 76.7 174 14.9 150 5825 146 79.0 132

17 2485 139.4 249 18.1 180 2358 47 35.1 58

18 2161 84.7 193 10.1 101 5343 134 45.7 76

19 1207 49.8 108 7.3 73 6025 151 138.0 23

20 2720 104.3 186 9.2 92 6425 129 37.7 63

21 1568 37.7 67 9.9 99 9431 189 111.0 183

22 2508 104.6 238 11.5 115 6790 170 98.0 108 .

23 1166 63.4 144 6.2 62 5836 146 19 .0 32

24 1576 67.5 120 12.9 129 2698 140 63.0 105

25 1429 62 .0 141 12.2 122 13706 347 51.0 85

26 1703 53.6 96 17.0 170 2397 58 135.1 225

27 1028 46.2 83 8.1 81 2132 43 115.0 191

28 1085 64.9 148 8.6 86 5563 139 133.0 222
29 1413 84.1 191 . 11.5 115 6998 175 134 .0 223

30 1425 34.5 78 6.7 67 4543 114 135 .0 225
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