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Abstract 

In accordance with psychological theory and research on 

pain, depressed mood was hypothesized to decrease tolerance 

of painful stimulation and elated mood was hypothesized to 

increase tolerance. Subjects' response to the pain of the 

cold—pressor task was assessed before and after 

participation in the Velten mood induction procedure. All 

subjects who were currently depressed, who exhibited health 

contraindications for participation in the cold-pressor 

task, or who exhibited superior pain tolerance, were 

eliminated from the study. Sixteen men and sixteen women 

were randomly assigned to either an elated, depressed, or 

neutral mood induction. The effectiveness of the Velten 

procedure was assessed by measuring subjects' mood before 

the induction, after the induction, and at the end of the 

study. Measures of mood state included three self-report 

instruments and two behavioural tasks. A significant 

multivariate analysis of covariance (F(30,122)=4.479, 

p<0.001) revealed the Velten procedure successfully induced 

the mood states in subjects. No differences in mood 

induction response were found for subject gender. 

As predicted, elated subjects tolerated the painful 

stimulation longer than the neutral subjects (F(1,88)=9.6, 

p<.003) who tolerated the cold pain longer than depressed 

subjects (F(1,88)=12.92, p<.001). Depressed subjects rated 

their pain as more unpleasant than neutral subjects but 
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elated subjects' unpleasantness ratings did not differ from 

neutral subjects. As hypothesized, no significant 

differences were found due to subject gender, or for 

measures of pain threshold or ratings of pain intensity; 

however, the pain intensity results were only marginally 

non-significant. 

The results strongly support the hypothesis that 

depressed mood causes a decrease in an individual's ability 

to tolerate painful stimulation and that elated mood causes 

an increase in an individual's ability to tolerate painful 

stimulation. The results also support the hypothesis that 

depressed mood causes an increase in the unpleasantness of 

the pain experience. The results did not support the 

hypothesis that an elated mood reduces the unpleasantness of 

the pain experience. The hypotheses that pain threshold and 

the perceived intensity of painful stimulation are not 

influenced by either depressed or elated mood states only 

received partial support. 

The implications for future mood-pain research, 

particularly laboratory research using the Velten procedure, 

and the generalizability and limitations of the results, are 

discussed. Most importantly, the results support the gate-

control conceptualization of pain as a multidimensional 

experience and show that mood states influence the affective 

more than the sensory dimension of pain. 
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The Effect of Mood on Pain: 

A Laboratory Investigation 

The aim of the present study is to advance our 

understanding of the relationships between pain and mood. 

Specifically, the study is concerned with the causal 

influence of positive (i.e., elated) and negative (i.e., 

depressed) mood in determining the experience of pain. The 

study is an experimental laboratory investigation, involving 

the induction of depressed and elated mood in experimental 

subjects and subsequent measurement of their responses to 

the pain of the cold-pressor task (i.e., immersing the hand 

and forearm in circulating, ice-cold water). The following 

literature review begins with an examination of historical 

and contemporary perspectives on the relationships between 

pain and emotion. The final sections are concerned with 

methodology and hypotheses. 

Historical Perspectives 

Attempting to examine the relationships between emotion 

and pain implicitly assumes that they are discrete, 

identifiable, and separate phenomena. This assumption is a 

reflection of contemporary thought. Historically, pain was 

not separated from the basic emotions. In fact, Plato and 

Aristotle considered pain one of the emotions (Brena, 1972). 

This historical tradition, though much less popular, still 

has its proponents today. Wilson and Nashold (1970) have 
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argued that an emotion of pain exists, and Blumer and 

Heilbronn (1984) contend that chronic pain is a variant of 

depressive disease. 

According to Craig (1984) and Melzack and Wall (1983), 

the notion that pain was an emotion did not give way until 

the 19th Century, when Descartes introduced his sensory 

nerve conduction theory. Descartes' theory of pain began a 

long period in which pain was considered a sensation, like 

the sensations of pressure and temperature. Descartes' 

concept was eventually elaborated by Beecher (1959): 

A central necessity in discussion of measurement 

of pain is to recognize the two principal 

components of the pain experience, perception (the 

original sensation) and reaction (the psychic 

processing of the original sensation). (p. 174) 

The conceptualization of pain as a sensory experience with 

reactive components remains one of the most enduring views 

of pain. 

This view appeared to be supported by clinical 

observations. Clinicians and researchers were aware of 

pain-patients' reports following prefrontal leucotomies, 

hypno-analgesia, or ingestion of opiate analgesics, that the 

sensations were still discernible but they did not hurt 

(Barber, 1959). It appeared that the emotional and sensory 

qualities of pain were differentially responsive to social 

influences and medical intervention (Craig, 1984). 
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According to Barber (1959), it was apparent that even the 

very sensations that produce pain were not necessarily 

painful! 

Barber's observation, that sensations associated with 

pain may not be painful in and of themselves, raises many 

questions. If the sensations alone are not painful, what 

specifically does the reactive component add that makes them 

painful? Do sensations of pain become associated with 

particular emotions or mood-states and, if so, what are 

they? Do the associations necessarily involve negative or 

aversive affect? Could these sensations become associated 

with other affects? If so, would these different sensation-

emotion combinations still constitute pain? No definitive 

answers to these questions exist. Instead, contemporary 

theory suggests the sensation-reaction conceptualization of 

pain is too simplistic to adequately account for the 

complexity of pain phenomena. An alternative to the 

sensation-reaction conceptualization of pain is Wall's 

(1979) notion that pain is best classified as an awareness 

of a need-state rather than a sensation. He argued that 

pain has more in common with need-states such as hunger and 

thirst than sensations, such as hearing or vision. Another 

conceputalization of pain that revolutionized pain research 

and extended pain theory beyond Barber (1959) and Beecher's 

(1959) sensation-reaction conceptualization is considered 

next. 
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A Contemporary Perspective: Gate-Control Theory 

One of the most puzzling aspects of pain has been the 

recognition that pain and injury do not share a one-to-one 

relationship. Pain may exist without injury, injury can 

occur without pain, pain is often disproportionate to the 

severity of the injury, and pain can occur after an injury 

has healed. These observations led Melzack and Wall (1983) 

to construct a new theory in an attempt to better account 

for these realities. 

The Gate-Control Theory (GCT) of pain is the 

culmination of the best of several pain theories developed 

over the years, and it is easy to understand how it has 

become the most influential theory in pain research (Cherry, 

1977). The theory greatly enhanced the legitimacy of 

investigating psychological and emotional aspects of human 

pain. The gate-control theory is progressive and 

conceptually sophisticated, but its account of the emotional 

aspects of pain (i.e., the role of emotion as a cause, 

consequence, and component of pain) is meager. 

The gate-control theory proposes that a neural 

mechanism, the gate, exists in the dorsal horns of the 

spinal cord, which can increase or decrease the flow of 

nerve impulses from the periphery of the body to the central 

nervous system (melzack & wall, 1983). The opening and 

closing of the gate is controlled by three subsystems 

representing three dimensions thought to comprise pain. 
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The sensory-discriminative system is responsible for 

perceptual information about the intensity, location and 

temporal features of a noxious stimulus. The motivational-

affective system serves the motivational drive and 

unpleasant affect that initiates motor behaviour (e.g., 

fight or flight). The cognitive-evaluative system, also 

referred to as the central control processor, is assumed to 

exert control over the other two systems. In conjunction 

with the other two systems, the central control processor 

coordinates activities subserving attention, memory and 

emotion to modulate the sensory input at the spinal gate. 

In other words, the central control processor is a rapid 

response system which can open or close the gate even before 

pain perception (sensory-discriminative system) and 

behavioural responses (motivational-affective system) are 

activated. 

A special function of the motivational-affective system 

is that of central-intensity-monitor. When a critical 

threshold of stimulation is exceeded, the central-

intensity-monitor activates areas of the brain responsible 

for negative affect and aversive drive. The central-

intensity-monitor can be influenced by the other two 

systems. 

The motivational-affective system of the GCT is thought 

to prod the organism into fight or flight reactions because 

the noxious stimulus is perceived as unpleasant. The 
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system's central-intensity-monitor acts like a switch 

between positive and negative affect. When a critical 

threshold is reached, negative affect is activated, that 

prompts the individual to act. 

The gate-control theory permits, via the 

interconnections among the subsystems, the possibility that 

any higher order function (e.g., memory, emotion, attention, 

cognition) may be a determining factor in the experience of 

pain. No mechanism has been posited to predict which 

factor, or combination of factors, will actually determine 

the experience of pain in any particular instance. 

How does the gate-control theory account for the 

influence of emotion on pain? The following quotation is 

representative of current understanding of the influence of 

emotions on pain from the gate-control theory perspective. 

The gate-control theory also suggests that 

psychological processes such as past experience, 

attention, and emotion may influence pain 

perception and response by acting on the spinal 

gating mechanism. Some of these psychological 

activities may open the gate while others may 

close it. A woman who one day discovers a lump in 

her breast and is worried that it may be 

cancerous, may suddenly feel pain in the breast. 

If anxiety is prolonged, the pain may increase in 

severity and even spread to the shoulder and arm. 

I 
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Later, the mere verbal assurance from her doctor 

that the lump is of no consequence usually 

produces sudden, total relief of pain. (Melzack & 

Wall, 1983, p. 247) 

Melzack and Wall (1983) suggest that pain may be 

caused, maintained, vary in severity and be alleviated by 

variation of an emotion; in this case, the emotion is 

anxiety. By implication, however, other emotions are also 

thought to have the same potential to influence pain. 

Most recently Melzack and Wall (1983) have added a 'new 

dimension' to gate-control theory. This new dimension 

refers to a distinction between a fast signaling system and 

a slow signaling system. The analogy they use is the 

comparison between a movement of a body part and the posture 

from which the movement was initiated. The slow-conducting 

system is the 'posture', or background setting, on which the 

'movement', fast-conducting system, occurs. Put simply, 

they argue that slower, chemical changes in neurons may 

occur independently of fast, electrical nerve impulses such 

that two systems are operating at all times. This 

combination of slow and fast systems might permit greater 

flexibility in explaining some of the more perplexing pain 

phenomena (e.g., spontaneous pain). 

The veracity of the physiological basis of gate-control 

theory is not at issue in this psychological investigation. 

Conceptually, however, the present investigation seeks to 
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make use of, and possibly extend, gate-control theory 

formulations in the area of emotion and pain. 

Gate-control theory suggests emotions may directly 

influence pain. In addition, the theory recognizes that 

pain itself is a combination of interacting elements of 

sensation, emotion, and cognition, and not simply a 

sensation with associated reactions, as Beecher (1959) had 

suggested. Furthermore, when the `new dimension' is added, 

it may be argued that an individual's current emotional 

state serves as part of the background, or `posture', on 

which the pain experience is overlayed. In this way, 

different emotional states might account for different pain 

experiences even though the pain stimulus is identical. 

Research supporting the idea that pre-existing emotional 

states can alter the experience of pain, when it occurs, 

would therefore extend gate-control theory 

conceptualizations. 

Currently, gate-control theory does not permit 

predictions to be made as to what effects any particular 

emotional state might have on the experience of pain. 

Therefore, other research must be considered in order to 

make specific predictions regarding the effect of depressed 

and elated moods on pain. Before considering this research, 

the following section deals with the terminology used in the 

current study. 

Terminology 
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Mood 

Many terms are used to refer to emotional states (e.g., 

feeling, mood, affect, arousal). In the following 

quotation, Wessman (1979) explains the distinction between 

mood and emotion: 

Moods are generally defined as states of emotional 

or affective arousal of varying, but not permanent 

duration. They are usually seen as milder than 

full-blown emotions, which are more intense and of 

shorter duration. Their origins and sources often 

seem indeterminate and vague, since they 

frequently are not as clearly related to specific 

instigating objects and situations as is the case 

with well-defined emotional episodes....Elation 

and depression are usually cited, as well as 

excitation, interest, irritability, and other 

familiar examples. (Wessman, 1979, p. 75-76) 

Moods, or mood states, are phenomena that have been 

conceptualized and investigated in numerous ways. According 

to behavior theory, moods are sets of propensities to behave 

for limited intervals of time in particular characteristic 

patterns (Wessman, 1979). Mandler (1984) suggests that 

moods are "little emotions" that affect the nature of all 

current evaluations and perceptions. Handler's definition 

shares the notion raised by the `new dimension' of gate-

control theory. That is, the idea that an affective state 
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may influence all evaluation and perception, including pain. 

In the present study the terms "mood" or "mood state" 

refer to affective states of mild intensity and relatively 

short duration. The term "affect" will be used to refer to 

all feelings including intense emotions, mood states, and 

clinical syndromes (e.g., depression). The term "emotion" 

will be used to refer to affective states of much greater 

intensity than a mood state. 

Pain 

Merskey (1986) chaired a sub-committee on Taxonomy for 

the International Association for the Study of Pain, which 

developed a list of pain terms with definitions and notes on 

usage. The following is their revised definition of pain 

Pain: An unpleasant sensory and emotional 

experience associated with actual or potential 

tissue damage, or described in terms of such 

damage. 

Note: Pain is always subjective. Each individual 

learns the application of the word through 

experiences related to injury in early life. 

Biologists recognize that those stimuli which 

cause pain are liable to damage tissue. 

Accordingly, pain is that experience which we 

associate with actual or potential tissue damage. 

It is unquestionably a sensation in a part or 

parts of the body but, it is also always 
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unpleasant and therefore also an emotional 

experience. Experiences which resemble pain, 

e.g., pricking, but are not unpleasant should not 

be called pain. Unpleasant abnormal experiences 

(dysaesthesiae) may also be pain but are not 

necessarily so because, subjectively, they may not 

have the usual sensory qualities of pain. 

Many people report pain in the absence of 

tissue damage or any likely pathophysiological 

cause; usually this happens for psychological 

reasons. There is usually no way to distinguish 

their experience from that due to tissue damage if 

we take the subjective report. If they regard 

their experience as pain and if they report it in 

the same ways as pain caused by tissue damage, it 

should be accepted as pain. This definition 

avoids tying pain to the stimulus. Activity 

induced in the nociceptor and nociceptive pathways 

by a noxious stimulus is not pain, which is always 

a psychological state, even though we may well 

appreciate that pain most often has a proximate 

physical cause. (Merskey, 1986, p. S217) 

This definition illustrates several contemporary 

perspectives about pain. It is not intended as the last 

word, but was created as a guide for clinicians to 

understand pain better (Merskey, 1986). First, tissue 
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damage is not necessary or sufficient for pain to occur. A 

central issue in pain theory is recognizing the inconsistent 

relationship between pain and tissue damage (Melzack & Wall, 

1983). The note emphasizes that pain is always a 

psychological state, implying that an emotional experience 

is always part of pain. 

Having clarified some of the terminology to be used in 

following sections, the next section contains a review of 

the literature on pain and emotion and the rationale for the 

study. 

Pain and Affect 

The purpose of this section is threefold. First, 

because gate-control theory does not specify what emotions 

or mood states will aggravate or alleviate pain, 

experimental research will be presented to provide the basis 

for the hypothesized effects of depressed and elated mood on 

pain in the current study. Second, some of the practical 

problems in conducting mood-pain research are discussed. 

Third, the need for pain-affect research is reviewed. 

The need for more investigation of the effect of mood 

on pain stems from three considerations. First, examining 

mood-pain relationships can contribute to the development of 

pain theory. Second, new developments in pain theory often 

lead to improvements in pain control and treatment (Melzack 

& Wall, 1983). Third, without more empirical data, 

anecdotal information, with its inherent weaknesses, will 
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continue to be the main source of information in the area. 

Compared to the voluminous literature on pain, 

relatively few empirical studies exist which focus primarily 

on pain—affect relationships. Several reasons exist for the 

lack of experimental investigations of mood-pain 

relationships. Certain mood-pain relationships have been 

assumed to exist. Correlational research has been easier to 

conduct than experimental studies. Also, certain affects 

(i.e., positive affects) have apparently been overlooked in 

the literature. These considerations will be reviewed in 

more detail in the following sections. 

One explanation for the lack of pain-affect research is 

that often the relationships seem so inherently obvious they 

acquire face validity (Craig, 1984). The following 

quotation is characteristic of the conclusions of many 

chapters and articles on pain in the psychological 

literature. 

To summarize the above, it can be said that 

anxiety and apprehension, plus personal 

experience, cultural conditioning, and fear of 

illness all make pain worse. So, at times, does 

Indeed, psychological processes may depression. 

produce pain; ... Factors which relieve 

include all types of calming or anxiolytic 

procedures, such as relaxation, suggestion, 

hypnosis, minor tranquilizers, and a variety of 

pain 
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psychotherapeutic and behavioral techniques. From 

the information available, it can be concluded 

that anxiety with moderate arousal causes pain or 

increases it. Certain other psychological states 

may, however, reduce or abolish pain. 

Schizophrenic patients have less pain 

proportionately than others and states of very 

high arousal, such as great excitement in battle, 

also abolish pain (Merskey, 1980a, p. 71-72). 

Merskey has reiterated these and similar conclusions in 

other publications (Merskey, 1978; Merskey, 1980b; Merskey & 

Spear, 1967) and they have also been reiterated by others 

(e.g., Sternbach, 1968, 1978). In support of the quotation 

above, Merskey (1980a) cited the following literature, 

Barber (1959), Beecher (1959), Sternbach (1968), Merskey 

and Spear (1967) and Merskey (1968). Twice Merskey (1980a) 

asserts that affective (i.e., anxiety) or psychological 

processes can cause pain. However, this conclusion is not 

shared by other prominent pain researchers. Craig (1984), 

for example, in a review of the literature on the emotional 

aspects of pain, concluded the following: 

Evidence for the contention that severe or 

persisting emotional distress can trigger new pain 

or reinstigate old pain in the absence of 

pathological organic states does not extend beyond 

clinicians' reports (p. 156). 



15 

If it has not been established that emotions can cause 

pain, what of Merskey's (1980a) other claims, that moderate 

arousal with anxiety increases pain, that depression 

increases pain, and that other psychological states reduce 

or abolish pain? 

Gross and Collins (1981) have argued that understanding 

the relationship between pain and anxiety is difficult 

because the two states are confounded. That is, they share 

many features in terms of how they are assessed and treated. 

With respect to assessment, for example, measures of 

physiological arousal have failed to identify separate 

response patterns for anxiety and pain. Similarly, measures 

of overt-motor behaviour (e.g., facial expression, sighing, 

awkward or strained body positions) can be virtually 

identical for the two subjective states, and may only be 

distinguishable as pain or anxiety by the context or 

situation in which they are observed. Relaxation training 

and the minor tranquilizers are commonly used to treat both 

states. 

Weisenberg, Aviram, Wolf, and Raphaeli (1984) examined 

the relationship between induced anxiety and reactions to 

the pain of electric shock. The source of the induced 

anxiety was manipulated in the laboratory. In one 

condition, anxiety was related to the electric shock. In a 

second condition, anxiety 
was related to a learning task. 

In the third condition, 
anxiety was related to the 
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combination, learning task and electric shock. Verbal, 

physiological, and behavioral measures showed that subjects 

in the combination condition had the greatest pain 

reactions, followed by subjects in the pain anxiety 

condition. Subjects in the learning task anxiety condition 

showed the lowest pain reactions. Their results suggest 

that the aggravating effect of anxiety on pain may be 

partially mediated by the source of the anxiety, whether the 

source of the anxiety is related to the pain or not. 

The considerations raised by Craig (1984), Gross and 

Collins (1981), and Weisenberg et al., (1984) suggest that 

Merskey's (1980a) conclusions regarding anxiety and pain may 

be premature, or may need to be modified as our 

understanding of anxiety-pain relationships has increased. 

Merskey (1980a) suggests depression makes pain worse, 

"at times". Clinical observations reveal that depressed 

patients often complain of pain problems and chronic pain 

patients almost invariably experience some depression 

(Merskey and Spear, 1967). But, as with the concept of 

anxiety, difficulties separating the constructs of pain and 

depression have been recognized. in the literature. For 

example, chronic pain has been conceptualized as a variant 

of depression (Blumer & Heilbronn, 1984) and others have 

criticized this conceptualization (Turk & Salovey, 1984). 

Antidepressant medication has been examined in several 

investigations as an appropriate treatment for pain although 
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it remains unclear what symptoms are actually alleviated by 

this treatment, pain, depression or both (Roy, Thomas, & 

Matas, 1984). 

The effect of clinical depression on pain is not well 

understood. On one hand studies such as those by Lewinsohn, 

Lobitz, and Wilson (1973) and Zuckerman, Persky, and Curtis 

(1968) show clinically depressed individuals are more 

sensitive (i.e., produce greater autonomic reactions) to 

aversive stimuli (i.e., electric shock and cold pressor 

task, respectively) than control subjects. On the other 

hand, studies such as Hemphill, Hall, and Crookes (1952) 

show persons with endogenous depression have higher pain 

thresholds and longer pain tolerance for radiant heat 

stimulation than individuals with anxiety and psychoneurotic 

conditions. Hall and Stride (1954) also found clinically 

depressed patients exhibited more tolerance for heat-pain 

than control subjects. Von Knorring conducted a series of 

investigations (von Knorring & Espvall, 1974; von Knorring, 

Espvall, & Perris, 1974) showing depressed patients have 

high pain tolerance for electric shock compared to healthy 

volunteers; and that when the depression is alleviated with 

successful treatment the tolerance for pain decreases and is 

not significantly different 
from that of healthy control 

subjects. As with Merskey's (1980a) conclusions regarding 

the effect of anxiety on 
pain, and the idea that emotions 

can cause pain, the 
evidence that depression aggravates pain 
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is ambiguous. Two questions arise from considering this 

literature on the effects of clinical depression on pain. 

First, does depressed mood affect pain? And, if so, does 

depressed mood aggravate one's pain or make one insensitive 

to pain? 

Similar questions to those above, can be asked about 

the effect of elated mood. Quite naturally, much of the 

research in the area of pain and mood has focused on 

depression and anxiety in relation to pain. This focus 

stems from the fact that pain, depression, and anxiety are 

the most common health and mental-health complaints (Turk, 

Meichenbaum, & Genest, 1983). This focus, however, has 

resulted in very little research exploring the therapeutic 

potential of positive affects in pain management. The fact 

that more research is needed to explore affects in addition 

to depression and anxiety has been recognized by many 

researchers (Chapman, Casey, Dubner, Foley, Gracely & 

Reading, 1985; Philips, 1983; Merskey, 1978). 

Merskey (1980a) suggests some affective states 

alleviate or abolish pain. Does elated mood alleviate pain? 

The literature relating the alleviation of pain and the 

presence of positive emotions almost exclusively involves 

the study of athletes, 
usually long-distance runners, and 

exercise-induced euphoria (Gondola & Tuckman, 1982). One 

study examined pain 
sensitivity, mood, and blood-plasma 

endocrine levels (i.e., levels of beta-endorphin-like 
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immunoreactivity, growth hormone, adrenocorticotrophic 

hormone and prolactin) in long-distance runners (Janal, 

Colt, Clark, & Glusman, 1984). The intense stress of the 

experimental run (6.3 miles) was confirmed by significant 

increases in all plasma-endocrine levels. Subjects 

completed three post-run laboratory pain inductions (cold-

pressor task, ischemic test, and thermal-heat stimulation) 

and one mood test (visual analogue scales). Subjects 

responded with hypoalgesia, a reduced sensitivity to pain, 

to the thermal heat and ischemic tests but not to the cold-

pressor task. Joy and euphoria scale ratings were elevated 

after the run. These effects were reversed by 

administration of naloxone, a result consistent with 

mediation of mood change by endogenous opioid systems. 

These studies of the effects of exercise on mood and pain 

are the only investigations that deal with elation (runner's 

high) and pain. Although the research cited above suggests 

positive mood can alleviate pain, reports that emotions can 

abolish pain are anecdotal (Craig, 1984). 

If emotions do alter pain in predictable ways, 

alternatives and improvements to existing methods of pain 

management might be developed through a better understanding 

of positive affective 
states and their relation to pain. In 

his book, Anatomy of an 
Illness (1979), Norman Cousins asked 

himself a related 
question: 

I remembered having 
read, ten years or so earlier, 
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Hans Selye's classic book, "The Stress of Life". 

... He detailed the negative effects of the 

negative emotions on body chemistry. 

The inevitable question arose in my mind: 

what about the positive emotions? ... Is it 

possible that love, hope, faith, laughter, 

confidence, and the will to live have therapeutic 

value? (p. 34-35) 

In addition to a bias for studying negative affects and 

pain, few studies address the causal role of affect on pain. 

Most pain-affect studies are correlational (K. D. Craig, 

personal communication, May 1988). Part of the problem is 

that it is difficult to control and manipulate pain and 

emotions, especially in clinical populations. When clinical 

pain patients are studied many sources of variance can not 

be controlled such as the time between onset of disease or 

injury and participation in the study, type and amounts of 

medication administered, amount and kinds of other treatment 

received, type of injury or disease, and the severity of the 

pain. As well, there is little theoretical, methodological, 

or conceptual overlap among clinical investigations, a 

problem central to pain research of all kinds (Chapman et 

al., 1985). 

Another factor which complicates research into mood-

pain relationships has 
been the recognition that significant 

differences exist among various affective states. Clinical 
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depression is a complex syndrome involving alteration of 

cognitions, beliefs, behaviour, and affect (Beck, Rush, 

Shaw, & Emery, 1979). Therefore, it is difficult to sort 

out the role depressed affect plays in altering pain from 

studies that investigate the clinical-depression syndrome. 

As with clinical pain, the experimenter has little control 

over the course and severity of the depression. Romano and 

Turner (1985) reviewed the literature concerning chronic 

pain and depression and concluded that an association 

between the two syndromes exists. They discuss common 

conceptual and methodological problems which have prevented 

more definitive conclusions from being drawn about this 

particular mood-pain relationship. For example, is the 

depression experienced by a terminal cancer-pain patient the 

same as that experienced by an individual recovering from a 

low-back injury? It is complexities like these that make 

the study of pain-mood relationships in clinical populations 

so difficult and that suggest a reasonable place to begin to 

sort out these relationships may be studying normal, healthy 

individuals under controlled laboratory conditions. This is 

especially true for the investigation of the causal role of 

mood on pain. 

The present study is concerned specifically with mood 

states for the following 
reasons. First, mood states have 

increasingly become the subject of pain investigations 

(e.g., in headache 
research) and pain researchers have 
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called for more research into the relationships between pain 

and mood (Philips, 1983). Therefore, the study of mood-pain 

relationships are legitimate in their own right. Second, in 

order to test experimentally for a causal relationship, the 

experimenter must be able to manipulate or control the 

independent variable. Such control has been demonstrated in 

previous research using mood-induction procedures (Kenealy, 

1986). Finally, the ethical considerations of attempting to 

manipulate subjects' affective states are of primary 

importance. Attempting to induce emotions in experimental 

subjects (i.e., a feeling of great intensity) is fraught 

with ethical problems, not the least of which is ensuring 

the experience of the emotion does not persist beyond the 

time-frame of the experiment. Given these considerations, 

it was apparent that induction of mood states would best 

meet experimental design and ethical requirements and also 

address an important question in the pain literature. 

The current study was designed to test the causal 

influence of elated and depressed mood on pain by employing 

previously used laboratory techniques to isolate and control 

mood and pain. It was hypothesized that depressed mood 

would aggravate pain and 
produce more pain behaviour while 

elated mood would modulate pain 
and result in less pain 

The following sections review the methods 

selected to manipulate 
subjects' mood and to induce pain. 

Review of the 
methodological aspects of the experiment will 
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provide the context for operational definitions of the 

hypotheses. 

The Velten Mood Induction Procedure 

Though various methods have been devised to induce a 

variety of moods in experimental subjects, the Velten mood-

induction procedure is the most widely used method (Kenealy, 

1986). Velten (1968) developed the procedure to test the 

hypothesis that one's constructions, or interpretations, of 

events determine one's affective response. The Velten mood-

induction procedure consists of having subjects read and try 

to feel the mood suggested by 60 self-referent elating, 

depressing or neutral statements. The depressed statements 

suggest a lack of self-worth and the experience of bodily 

sensations associated with depression. Examples of 

depressed statements are, "I've doubted that I'm a 

worthwhile person" and "Life seems too much for me now * e s 

my efforts are wasted" and "I'm so tired." The elation 

statements suggest high self-worth and the neutral sentences 

are statements of factual information. Examples of elation 

statements are, "I'm feeling amazingly good today" and "I 

feel highly perceptive and 
refreshed" and "I feel 

enthusiastic and confident now." Examples of neutral 

statements are, "The Orient 
Express travels between Paris 

and Istanbul" and "99.1% 
of Alaska is owned by the Federal 

Government" and "Potter wrote 
numerous satires on social 

cynicism." 
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The neutral statements are not designed to induce a 

neutral mood. The neutral statements were used by Velten 

(1968) to provide a control condition for the possible 

effects of reading statements and experimental participation 

per se. The neutral condition is considered a placebo 

control group in that all of the mood-induction procedures 

are performed but no particular mood is suggested to the 

subjects in the neutral statements. 

The Velten mood-induction procedure has become a major 

methodological tool (Goodwin & Williams, 1982). It has been 

used to investigate mood and memory (Teasdale & Fogarty, 

1979; Riskind, Rholes, & Eggers, 1982), factors contributing 

to clinical depression (Teasdale & Rezin, 1978b), the effect 

of mood on locus of control (Natale, 1978) and attributional 

style (Mukherji, Abramson, & Martin, 1982), and other major 

areas of psychological research (e.g., social behaviors, 

cognition). 

The wealth of research with the Velten mood-induction 

procedure may be divided into three conceptual categories. 

The largest category consists of investigations that assume 

the Velten mood-induction 
procedure is an effective and 

valid method of producing 
moods in subjects for research 

purposes. These studies have shown that depressed mood 

induced by the Velten mood
-induction procedure, as compared 

to the elated induced 
mood, results in more self-reported 

negative mood (Velten, 
1968); reduced gaze behavior in 
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social interaction (Natale, 1977b); and slowed reaction time 

(Matheny & Blue, 1977). 

A second category of Velten mood-induction procedure 

research is directed at determining exactly what component 

of the procedure is responsible for the numerous effects 

reported in the literature (Small, Gessner, & Williams, 

1983; Sherwood, Schroeder, Abrami, & Alden, 1981). These 

studies also tend to view the induced depressed-mood as an 

analogue of clinical depression, and therefore attempt to 

generate formulations about the nature and treatment of 

clinical depression (e.g., Mathews & Bradley, 1983; Riskind,

Rholes, & Eggers, 1982). 

A third category of Velten mood-induction procedure 

research does not assume that the Velten mood-induction 

procedure produces depressed or elated moods but instead 

attempts to test the validity of the mood induction. The 

first investigator to test the validity of the Velten mood-

induction procedure was Velten (1968) himself. In the

original study, he included two experimental groups designed 

to serve as controls for, "conscious role-playing or 

unconscious influence of subjects by the obvious demand 

characteristics of the EL [elation] and DE [depression] 

treatments" (Velten, 1968, p. 475). Velten (1968) concluded 

that the observed mood 
behaviours were not the result of 

demand characteristcs of 
the Velten mood-induction 

procedure. 
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Demand Characteristics 

Demand characteristics are the cues that communicate 

the experimental hypothesis to the subject and therefore are 

assumed to confound the effects of independent variables. 

These cues may include rumours about the research, 

information explicitly conveyed to the subject, the 

laboratory setting or subtle communications from the 

experimenter (Orne, 1962). Whether the Velten mood-

induction procedure produces results because of demand 

characteristics or a true mood shift is 

been addressed in at least four reviews 

mood-induction literature (Clark, 1983; 

a question that has 

of the laboratory 

Berkowitz & 

Troccoli, 1986; Kenealy, 1986; Goodwin & Williams, 1982) and 

seven research papers (Alloy, Abramson, & Viscusi, 1981; 

Buchwald, Strack, & Coyne, 1981; Coleman, 1975; Mitchell & 

Madigan, 1984; Polivy & Doyle, 1980; Snyder & White, 1982; 

Velten, 1968). 

Five of the seven research papers (Alloy, et al., 1981; 

Coleman, 1975; Mitchell & Madigan, 1984; Snyder & White, 

1982; Velten, 1968) concluded that the Velten mood-

induction procedure produced effects that could not be 

attributed to demand 
characteristics. Polivy and Doyle 

(1980) determined that demand characteristics contribute to 

mood shifts but the mood 
shifts are not merely artifactual, 

and Buchwald et al. (1981) 
concluded the effects were 

totally due to demand 
characteristics. 
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Clark's (1983) review of the Velten mood-induction 

procedure focused on the depressed mood induction and 

compared it to a relatively new musical mood induction 

procedure. He argued that the success of the Velten mood-

induction procedure in affecting difficult-to-fake mood 

measures strongly suggested that it has a genuine effect on 

mood. He added, however, that it is still possible some 

subjects fake their responses, particularly on measures of 

self—reported depression. Goodwin and Williams (1982) also 

reviewed the mood induction literature and its implications 

for the study of clinical depression. Their conclusion, 

based primarily on the results of Coleman's (1975) and 

Polivy and Doyle's (1980) studies, is that the Velten mood-

induction procedure produces true mood shifts that may be 

exaggerated somewhat by the contribution of demand 

characteristics. 

The most comprehensive review of the Velten mood-

induction procedure literature (Kenealy, 1986), contains the 

following summary: 

Velten's laboratory task of reading self-referent 

statements is the most widely used method of mood 

induction. However, the evidence presented here, 

derived from 46 experiments, suggests that 

reported findings relating to the contribution of 

demand characteristics to 
the procedure, are 

generally inconsistent and equivocal. It is 
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suggested that this inconsistency represents not 

so much a failure on the part of the Velten 

procedure to effectively induce moods, but rather 

reflects a lack of experimental precision on the 

part of researchers who have generally (with very 

few exceptions) neglected to state criteria 

defining adequate differences between mood 

conditions, and to ascertain that these criteria 

are met before proceeding to study the effects of 

mood on other variables. (p. 331) 

Berkowitz and Troccoli (1986) present a convincing 

argument against the notion that demand characteristic 

effects are prevalent by considering the series of 

assumptions which are essential to Orne's (1962) demand 

hypothesis. They argue that little empirical evidence 

exists to support the following assumptions, all of which 

must be met to satisfy a demand characteristic explanation 

of experimental effects: (1) many experimental subjects 

disbelieve the rationale for the study provided by the 

experimenter; (2) subjects actively search for clues to the 

actual purpose of the study; (3) subjects are able to make 

sophisticated and accurate inferences from the clues they 

discover; (4) subjects are motivated to confirm the 

experimental hypothesis. 

Berkowitz and Troccoli (1986) criticize the reasoning 

of the most critical 
study of the Velten mood-induction 
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procedure, Buchwald, et al.'s (1980). Buchwald et al. 

(1980) maintain Velten's (1968) study of demand 

characteristics did not provide equivalent demands in the 

instructions to the mood-induction groups and demand-

characteristic control groups. They believed the mood-

induction groups received more cues about how to act elated 

or depressed than the demand-control groups. When they 

corrected for these apparent inequities they failed to find 

significant differences between the demand groups and the 

mood-induction groups and concluded the Velten mood-

induction procedure effects were totally the result of 

demand characteristics. 

Berkowitz and Troccoli (1986) raise two objections to 

Buchwald et al.'s conclusion. By giving the demand-control 

groups equivalent cues or demands, the experimenter is 

essentially providing otherwise naive subjects with specific 

information about how to mimic the actions and thoughts of 

elated and depressed subjects. Without this information, 

however, few subjects may actually know how to mimic elated 

or depressed moods, or be motivated to do so. Berkowitz and 

Troccoli (1986) add, 

Nevertheless, whatever proportion of people in our 

society who are ordinarily able or willing to 

pretend that they are 
emotionally depressed or 

elated, demonstrating that 
students can play such 

a part when the are asked to do so does not 
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necessarily mean they will also enact the role 

when they are not explicitly urged to make 

believe. (p. 345) 

A particularly difficult problem in trying to determine 

the role of demand characteristics in the Velten mood-

induction procedure has been raised by several researchers, 

independently. Coleman (1975) may have been the first to 

state the problem explicitly when he reported that some of 

his demand characteristic subjects appeared to have moved 

into the appropriate mood. He suggested that role playing 

may be a potential mood induction technique. 

In addressing the demand characteristic hypothesis in 

regard to his hypnotic mood induction technique, Bower 

(1981) noted the similarity between the demand hypothesis 

and two reasonable theories of emotional behaviour - 

Averill's (1980) role-enactment theory and Sarbin and 

Andersen's (1967) role-enactment theory of hypnotic 

behaviour. With accurate foresight Bower (1981) predicted 

that pitting theories of automatic priming of moods against 

the demand hypothesis would survive as an important research 

question. 

Though the question of demand characteristic influences 

with the Velten mood-induction procedure has not been 

resolved, the consensus in the literature appears to be that 

the procedure is effective 
and valid. The wealth of 

previous research with 
the Velten mood-induction procedure 
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has produced several noteworthy recommendations for future 

research which will be implemented in the current study. 

What follows is a similar review of the laboratory 

pain-induction method to be employed in the study. The 

review begins with a consideration of laboratory pain 

research within the context of pain research generally 

then focuses specifically on the cold-pressor task and 

dependent variables of the study. 

Laboratory Pain Research 

To study pain in humans one must either examine 

subjects who currently experience pain due to injury or 

disease, or induce pain in pain-free subjects. 

Controversy accompanied early laboratory pain-induction 

research. Prominent pain researchers (e.g., Beecher, 1959) 

criticized pain-induction research because it was analogue 

research at best; and, at worst, pain-induction research 

would have little or no application for "real" pain 

problems. The controversy has subsided and it is now 

generally agreed that laboratory pain-induction research has 

made, and continues to make, significant contributions to 

the understanding of human pain (Wolff, 1978). 

Laboratory pain research has increased our 

Undgro4ndin9 of pain perception (Chapman, 1978); hypnotic 

variables , Lenox, in pain management Wilgard, Cooper 

Morgan, & voebodsky, 1967); 
pharmacological analgesics

(Handwerker, 1983); and social modeling influences in 

and 

the 
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acquiring culturally specific pain behaviors (Craig, 1978). 

There are several advantages to studying pain in the 

laboratory. When investigating pain treatment: (1) one may 

avoid the ethical problems accompanying placebo 

administration; (2) laboratory research reduces the 

interfering influence of disease; (3) it allows for better 

control of factors known to influence pain experience (e.g., 

age, sex, personality variables); (4) the noxious 

stimulation is known and can be regulated by the experi-

menter (Handwerker, 1983). Handwerker (1983) advocates 

separate measurement of sensory-discriminative and affective 

components of pain to aid in this research. This is a 

concern for the present study as well, and will be discussed 

further in the section on dependent variables. 

Two independent studies offer evidence that laboratory 

pain measurement does have some general relevance to natural 

pain phenomena. In a three-year, longitudinal study, Wolff 

(1971) examined experimental 
and clinical pain variables 

among chronic arthritic patients who were undergoing 

corrective or reconstructive 
orthopedic surgery. Each 

patient was admitted pre
-operatively for five days of tests 

in a special research ward. 
These tests included five 

laboratory pain-induction 
methods, two deep somatic, 

three cutaneous forms of 
noxious stimulation (e.g., 

cold—pressor task, 
electric shock, radiant heat, and 

hypertonic saline injection). Pain threshold, tolerance,

and 
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and sensitivity-range were measured. Pre- and 

post-operative subjective ratings of clinical pain were 

recorded, as were personality and cognitive variables. The 

clinical and experimental measures were factor analyzed; 

and, a factor that seemed pain specific was isolated. 

According to Wolff (1971, 1978), the isolated factor 

represented a patient's ability to tolerate pain, both 

disease and experimentally induced. 

In an independent study with back pain patients, 

Timmermans and Sternbach (1974), also measuring many 

clinical, experimental, and psychological pain variables, 

were able to isolate a pain-specific factor. This factor 

resembled Wolff's (1971) pain-endurance factor. Using 

experimental methods with a clinical population appears to 

have provided a direct link between experimental and 

clinical pain. The cold-pressor task will now be considered 

in more detail. 

The Cold-Pressor Task 

Contemporary, systematic, laboratory investigations of 

pain have existed for at 
least 50 years. The cold-pressor 

task (CPT), immersing a 
subject's hand in cold water, has

been used as a laboratory 
pain-induction method for nearly 

as long. The stimulation 
of the hand and wrist by 

circulating water cooled 
to near zero degrees Celsius 

results in two phenomena 
of primary interest, an elevation 

in blood pressure and 
cold-induced pain. 
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Many researchers have used the CPT as a pain-

induction method since its inception by Hines and Brown 

(1932) who used it to study vasomotor reactions. One reason 

for the CPT's prevelant usage and popularity may be its 

appropriateness as an analogue for clinical pain (Clark & 

Hunt, 1971). The CPT meets most of the major research 

criteria for an effective, efficient pain-induction method 

(e.g., Beecher, 1959; Hardy, Wolff, & Goodell, 1940; Wolff, 

1978). The following section considers the typical pain 

measurements which can be made from cold-pressor methodology 

which will serve as the dependent variables in the current 

study. 

Dependent Variables 

The dependent variables in the present study are: (1) 

Pain Threshold - the time interval between immersion of the 

hand in the water and the subject's verbal report of his/her 

first sensation of pain; (2) 
Pain Tolerance - the time 

interval between immersion of the 
arm and the subject's 

withdrawal of the arm from 
the water; and (3) Intensity and 

Affect Ratings - visual 
analogue scale ratings of the 

moment-to-moment 
variation in the intensity and 

unpleasantness qualities of the 
pain. Because the pain 

tolerance measure 
includes the time interval between 

immersion of the arm and 
the report of threshold pain, it 

does not strictly 
measure the toleration of pain 

Measuring pain tolerance from immersion exclusively. to 
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withdrawal of the arm has become a standard procedure in the 

cold—pressor literature (Chapman et al., 1985). 

The validity and reliability of these measures of pain 

have been established in previous research (Genest, 1982; 

Hilgard, Ruch, Lange, Lenox, Morgan, & Sachs, 1974; Price, 

McGrath, Rafii, & Buckingham, 1983) and reviewed by Pancyr 

(1983), Wolff (1978), and Huskisson (1983). 

Of particular importance for the present study is the 

distinction between the affective and sensory qualities of 

pain. Gelfand (1964) and Wolff (1964) concluded from their 

research that pain tolerance in laboratory settings is 

readily altered by instructional manipulation but pain 

threshold is not easily manipulated by instructions. These

findings were also supported by Pancyr (1983). The 

explanation seems to be that pain tolerance may be highly 

loaded with a psychological component but pain threshold is 

highly loaded with a physiological component. 

Further support for the notion that threshold and 

tolerance measure different qualities of pain comes from 

Harris and Rollman's (1983) multitrait-multimethod 

examination of these two variables. Using cold pressor, 

electric shock, and pressure 
applied to a digit, they 

induced pain in subjects 
and correlated the threshold and 

tolerance scores for each 
method. Correlations were higher 

for thresholds (and 
tolerance levels) across pain induction 

methods than 
correlations between threshold and tolerance 
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for the same method. These results were particularly 

significant, given that threshold time is a component of the 

tolerance measure. They concluded that pain-threshold 

scores measure an ability of subjects to discriminate 

nociceptive quality whereas pain tolerance is an expression 

of unwillingness to endure more stimulation. 

Similar results have been obtained in the validation of 

visual-analogue scales for use in pain research (Price et 

al., 1983). Visual-analogue scales are a form of cross—

modality matching, that is, line length is the response 

continuum representing a particular experience of the 

subject. On a line approximately ten centimeters long, and 

anchored at each end with verbal descriptions (e.g., not at 

all intense, extremely intense), subjects make a mark on the 

line indicating the degree of pain intensity or pain 

unpleasantness they are feeling at that moment. The 

validity and reliability of 
visual—analogue scales for 

assessing and 
discriminating intensity and affective 

dimensions of pain was reported by 
Price et al.(1983). Both 

chronic pain patients and healthy volunteers were exposed to 

noxious heat stimuli and 
asked to rate the intensity and 

unpleasantness of the 
stimulation. These findings indicated 

that visual—analogue 
scales reliably measure both intensity 

and unpleasantness of the 
noxious stimulation and that the 

scales could be used to 
measure both experimentally induced 

pain and clinical pain. 
Their experiment also revealed the 
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scales could be appropriately used as ratio-scale measures. 

Verbal-pain-rating scales (e.g., mild - moderate - severe) 

can only produce interval scale measurement. 

New methodology and recent empirical findings suggest 

that affective and sensory components of pain can reliably 

be measured. Therefore, given the gate-control theory of 

pain, which postulates the existence of separate affective, 

sensory, and evaluative dimensions of pain, it is 

hypothesized that the mood-induction treatment in the 

present study will alter the affective but not the sensory 

dimension of pain. 

Summary and Hypotheses 

The literature above has shown that gate-control theory 

provides a sound conceptual model for predicting that moods 

may exert a causal or 
determining influence on the 

experience of pain. Gate-control theory conceptualizes pain 

as a multidimensional 
experience which includes sensory, 

affective, and cognitive 
dimensions (Melzack & Wall, 1983). 

It is theoretically 
possible, therefore, that one's pre-

existing mood may 
determine one's experience of pain by 

influencing one or more of 
the dimensions of pain. Recent 

evidence suggests 
psychological processes may differentially 

exert influence on the 
affective dimension of pain without 

influencing the sensory 
aspects of pain (Price et al., 

1983). 
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Very little research has examined the effect of affect 

on pain, even less research involves the study of the causal 

effect of mood on pain. Clinical observations, anecdotal 

information, and some empirical research support the notion 

that depression may aggravate pain and that exercise-

induced euphoria will ameliorate pain. The conclusions from 

the literature are tentative because of the lack of 

controlled experimentation. A reasonable hypothesis from 

the literature cited above is that an induced depressed mood 

will cause subjects' responses to noxious stimulation to be 

enhanced and an induced elated mood will cause subjects' 

responses to noxious stimulation to be reduced. 

The Velten mood—induction procedure and the cold—

pressor pain—induction method are two well researched 

techniques for studying the effects of mood-states and pain, 

respectively. They are brought together with gate-control 

theory formulations and results 
from previous research to 

create the following 
predictions. 

Hypothesis 1 

Subjects in the 
depressed mood group are expected to 

demonstrate less 
tolerance for cold-pressor pain than 

subjects in the neutral 
group. Subjects in the elated mood 

group are expected to 
have greater pain tolerance than 

subjects in the 
neutral group. 

Itypothesis 2 

Subjects in the 
depressed mood group are expected to 
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report greater ratings of pain affect than subjects in the 

neutral group; and, elated subjects are expected to report 

less pain affect than subjects in the neutral group. 

Hypothesis 3 

No significant differences are expected on either pain 

threshold or ratings of pain intensity because these 

measures are assumed to tap a sensory dimension of pain that 

is not readily altered by changes in mood states. 

Hypothesis 4 

No significant effects for any pain measures are 

expected for subject gender. Though some previous research 

with the cold pressor has found women have lower pain 

threshold and pain tolerance than men (Wescott, Huesz, 

Boswell, & Herold, 1977; Jaremko, 
1978), these gender 

differences are not found 
consistently in the literature. 

Many studies have failed to find 
any gender differences 

subjects' response to cold
—pressor pain (Blitz & 

Dinnerstein, 1971; Hardy, 
Wolff, & Goodell, 1953; Scott & 

Leonard, 1978; Voevodsky, 
Cooper, Morgan, & Hilgard, 1967). 

in 
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Method 

Subjects 

All subjects were volunteers from the Department of 

Psychology's subject pool, which included students from 

various Colleges. Between April and July 1985, 246 

potential subjects were telephoned, informed of the nature 

of the study, and asked to participate (see Telephone 

Contact Protocol, Appendix A). Table 1 outlines the reasons 

74 potential subjects provided for refusing to participate. 

Of the remaining 172 individuals, 15 cancelled their 

first appointment, without rescheduling, for various reasons 

(e.g., employment, illness, or injury), and four persons 

failed to show for their rescheduled appointment and were 

not contacted a third time. 

participants were treated in 

Principles in the Conduct of 

All participants and potential 

accordance with the Ethical 

Research with Human 

Participants (American 
Psychological Association, 1982).

Exclusion Criteria 

Potential subjects were 
screened using the following 

criteria: (a) severity of 
current depressed mood, (b) 

general health, (c) 
procedural error and (d) superior 

tolerance. 

(a) Depression. 
All subjects had an equal chance to be 

randomly assigned to 
the depressed-mood induction. 

to avoid aggravating 
pre-existing depression among subjects, 

all were asked to 
complete the Beck Depression 

In 

pain 

order 
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Table 1 

Reasons Individuals Refused to Participate in the Study 

No. of Subjects 

55 

9 

3 

2 

1 

2 

1 

1 

Reason for Refusal to Participate 

Time constraints (e.g.,exams,employment) 

The study involved painful stimulation. 

Previous participation in projects. 

Not interested 

Pregnant 

Medical conditions 

Cold may harm hands (piano player) 

No payment offered 
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Inventory (see Appendix C), which was scored by the 

experimenter before proceeding with the experiment. 

The Beck Depression Inventory (Beck, 1978) is a self-

report instrument consisting of 21 symptoms, from which the 

subject selects items that describe his or her feelings for 

the past week. Each symptom area is represented by four 

statements numbered 0 to 3, in order of increasing severity. 

A total score is calculated from the summation of circled 

items. Kovacs and Beck (1977) estimated the following total 

BDI score—ranges to represent the corresponding depth of 

depression: 0-9, no depression; 10-15, mild depression; 16-

23, moderate depression; 24+, severe depression. Two 

criteria were used to screen some subjects from 

participating in the study: a cut-off score of 15 and an 

other-than-zero response to the suicidal ideation question. 

The rationale for selecting these criteria was to include 

many potential subjects in the study as possible while 

eliminating those who could 
reasonably be expected at risk 

of having their depression 
compounded or aggravated by the 

depressed-mood induction. 
Any individual endorsing suicidal 

ideation was excluded from 
further participation regardless 

of his or her total Beck 
Depression score. Any subject who 

scored 15 or above was 
also excluded from the study. As 

shown in Table 2, 30 
subjects were eliminated from the study 

for exceeding the severity 
of depression criteria. Subjects 

excluded from 
participation due to depression criteria were 

as 



developed in the 
literature 

(c) Procedural 
error. 

(see Table 2) were 
invalidated because of procedural 

involving equipment 
failures, and inadvertent minor 

variations in 
methodology. 

(d) pain tolerance 
ceilin 

is to limit painful stimulation 
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recommended to consider availing themselves of the Student 

Counselling Service on campus. 

(b) Health screening. In accordance with standard 

practice, subjects were required to complete a brief Health 

Screening Form (see Appendix F) to assess any medical 

contraindications to the cold-pressor task. The Health 

Screening Form, used in previous cold-pressor research 

(Pancyr, 1983; von Baeyer, Scott, Bergstrom, Wilson, & 

Dobbin, 1982), asked for subjects' age, handedness (left or 

right), and 13 questions pertaining to their health history 

and cardiovascular-health specifically. Any problems 

endorsed were questioned by the experimenter. If a medical 

condition was reported or if it seemed that the individual 

might react adversely to the procedure because of aspects of 

his or her health history, 
he/she was not permitted to 

participate. Five subjects failed the health screening. 

Four were women 

ankle—swelling, 

headaches. The 

who suffered heart palpitations, end-of—day 

shortness of breath after mild exertion, and 

male had not fully 
recovered from an injury 

to his right arm that 
continued to be painful. 

The data from seven subjects 

errors 

. A standard that has 
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Table 2 

Summary of Subjects Excluded from Participation 

Exclusion 

Criteria 

Number of 

Males 

Number of 

Females 

Row 

Total 

Procedural Error 4 3 7 

Depression 17 13 30 

Health Screening 1 4 5 

Pain Tolerance 10 5 15 

Column Total 32 25 57 
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in cold—pressor studies to five minutes. A portion of the 

general population are capable of enduring the cold water 

for five minutes. If a large number of subjects reach the

five-minute tolerance limit on the first trial, the sample 

would produce a ceiling effect that would bias the data. 

Therefore, subjects who tolerated the cold water for more 

than five minutes were excluded from further participation 

(see Table 2). The final sample consisted of 16 males (m) 

and 16 females (F) in each mood conditon (Age:Elated 

M-51=23.3, SD=4.5, F—X=23.3, SD=3.6; Depressed M-R=23.4, 

SD=5.6, F-X=23.6, SD=5.4; Neutral M-X=24.2, SD=4.3, 

F-R=2P.S, SD=2.2). 

Apparatus 

Experimental Rooms 

Two interconnecting rooms with adequate lighting and 

ventilation, and a temperature of 
about 19°C, somewhat 

0 
cooler than normal room 

temperature (i.e., 22 C), were used 

for the study. This temperature was required in order

a

:: :o 

prevent the cold-water bath from warming because

produced by the 
refrigeration apparatus. 

The main 
experimental room was divided with a free—

standing partition into 
a smaller section and a larger 

section. The smaller 
section was furnished with a long 

table, two chairs, a reel 
to reel tape-recorder and 

microphone, and selected 
binders of material. The 

prescreening, rationale 
presentation, mood manipulation and 

II 
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manipulation checks, and debriefing were all conducted in 

this section of the room. 

The larger section of the main experimental room 

contained a sink and the cold-pressor apparatus, with a 

table, chair, and pain rating apparatus on either side. The 

cold-pressor apparatus faced a one-way mirror. The test-

immersion and the first and second cold-pressor trials were 

conducted in this room. 

The second room contained a table, chair, automatic 

timer, stopwatches, and sound generator. The experimenter 

observed the subjects from this room through the one-way 

mirror during the first and second cold-pressor trials. 

Audio recordings. One cassette-tape recorder 

(Panasonic Model No. RQ-2309AV) and one Reel-to-Reel 

recorder (Sony Model No. TC-800) 
were used. The Sony 

recorder was used solely to 
record subjects' Counting Task 

data. The Sony was connected to 
a microphone and a remote 

control switch. While the Sony was stationary, the 

Panasonic cassette-tape 
recorder was used in both sections 

of the main experimental 
room. It was used to play the pre-

recorded instructions 
for the test immersion and the two 

cold-pressor trials. It was also used to play the Pacing-

tones during the mood induction. 
And finally, it was used

to record subjects' 
responses to the post-experiment 

structured interview. 

Pain tolerance time was measured 
Timin devices. 
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automatically using a Klockcounter (Hunter Manufacturing 

Inc., Model No. 120A, Series D) that measured the time 

interval to the nearest tenth of a second. The Klockcounter 

was activated by a mercury switch that was attached to the 

armrest of the cold—pressor apparatus. When the armrest was 

lowered into the water, the mercury switch closed the 

circuit activating the timer. Similarly, when the armrest 

was raised, the timer was automatically stopped. 

The experimenter activated two stop watches the instant 

he observed that the automatic timer was engaged. One of 

the stop watches was used to measure threshold time, to the 

nearest tenth of a second. When the subject pressed a red 

button, which turned on a light in the experimenter's 

observation room, the first stop watch was stopped 

(threshold measure). The second stop watch was used as a 

prompt for the experimenter 
to request the pain-rating 

reports. Pain ratings were 
requested after subjects had 

reported threshold pain. 
The pain—rating requests

at 15-second intervals, 
marked from the initial 

the subject's arm. 

Cold-pressor 
apparatus. An operating room cooling unit 

was converted to a 

served as the cold
-water-bath 

container, and an armrest, 

was attached to the aluminum tank. 
with a mercury switch,

The water was cooled by the refrigeration 

uni:::t 

fitted

aricl 

to the
circulated by an immersed pump. 

The tank 

cold-pressor apparatus. An aluminum tank 
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cooling unit such that a person of average height could rest 

his/her arm comfortably on the armrest while sitting on 

either the left or right side of the apparatus. An 

electronic minithermometer was fixed to the side of the tank 

and an extension probe was placed in the water. The Quick 

thermometer provided a digital display of the water 

temperature. The thermometer was turned off during the 

experiment so that subjects did not know the precise 

temperature of the water. When subjects asked about the 

water temperature they were told this information would be 

provided at the end of the experiment. The water 

temperature was measured at the beginning and end of each 

subject-run. 

To reduce the ice build-up around the unit's 

refrigeration coils, a five percent 
ethyl-alcohol solution 

was used in the tank. 

Pain rating equipment. 
Two identical sets of equipment 

were set up to obtain ratings 
of pain intensity and 

unpleasantness from subjects' 
immersion of their right and 

left arms. Two Memory Drums 
(Marietta Apparatus Co., Model 

15-10B) were used, as well 
as an Audio Generator (Electronic 

Institute Co. Inc., Model 377). 
It was necessary to present

Pain Visual Analogue 
Scales to subjects separat:layti

:

g

os

subjects did not compare current with previous

Memory drums are 
typically used to 

present words, nonsense 

syllables, and other 
stimuli to subjects under uniform and 
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controlled conditions. The Memory drums were ideally suited 

for presenting the Pain Visual Analogue Scales to subjects. 

The Pain Visual Analogue Scales (see Appendix K) were fixed 

to the Drum and a plastic transparency was taped overtop. 

Subjects used felt-tipped markers to make their ratings on 

the transparency. At the end of the experiment the 

experimenter measured and recorded the ratings and then 

wiped the transparency clean for the next subject. 

The Pain Visual Analogue Scales were presented by the 

experimenter, who held two buttons, one connected to the 

Memory Drum and one connected to the sound generator. At 

15-second intervals, following subjects' report of threshold 

pain, the experimenter pressed both buttons simultaneously. 

This caused the first scale to appear in the window of the 

Memory Drum apparatus, while a 
tone sounded to signal the 

subject to make the first 
rating. The experimenter observed 

the subject and when the 
first rating was complete a second 

scale and tone were immediately 
presented. when the subject 

had made the second 
rating, the experimenter advanced the 

Memory Drum so that a blank 
space appeared in the window 

next 15-second 
interval had elapsed and the 

procedure was repeated. 

Velten Procedure in the 
Present Stud 

Over the past twenty years the Velten mood-induction

procedure has undergone many procedural variations 
(Kenealy, 

1986). Though Velten 
(1968) used 60 mood-statements for 



50 

each condition, Siegel, Johnson, and Sarason (1979) 
reported

that pilot subjects became bored when asked to read and 

concentrate on 60 statements. They reduced the number to 

40. Richardson and Taylor (1982) used only 10 mood 

statements in each condition. Pilot testing for the present 

study also suggested 60 statements were too many for 

subjects to concentrate on - especially in the neutral 

condition. Therefore, 15 mood statements were omitted from 

each mood-induction procedure (see Appendix M for a list of 

omitted statements). Other researchers have omitted or 

modified statements that have become outdated (e.g., 

references to the Vietnam War, Polivy & Doyle, 1980). 

Removal of the 15 statements also allowed for the removal of 

outdated items. The 45 statements retained is close to the 

number recommended by Schare and 
Lisman (1984) who found 

statements produced more mood 
change, as measured by the 

depression scale of the Multiple 
Affect Adjective Check 

List, than 25 statements. 

Other procedural 
considerations were kept consistent 

with velten's (1968) 
procedure and that of Trimboli (1973). 

Trimboli's (1973) 
adaptation of Velten's (1968) procedure 

uses tape-recorded 
instructions and the pacing of subjects, 

rate of reading the mood 
induction statements by sounding a 

in the current study the time was 
tone every 20 seconds.

reduced to 15 seconds per statement. 
Subjects first read

each statement silently, 
then out loud and then concentrated 

50 
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on the statement. The experimenter observed the entire 

mood-induction procedure. 

Frost and Green (1982) reported the depressed mood 

induction showed only weak effects after 10 minutes and the 

elation induction showed no effects. Isen and Gorgoglione 

(1983) found that the induction effects did not last four 

minutes. Though the procedure is only designed to induce a 

transient mood-state, the concern that the induced-moods 

might not persist through the mood-assessment to influence 

the second cold-pressor trial led to two methodological 

modifications. 

The mood-statements were divided into a 30-statement 

induction and a 15-statement mood-booster. Subjects read 30 

mood-statements and then completed the posttest mood 

assessment. The final 15 mood-statements were then read 

just prior to participating in the 
second cold-pressor task. 

A precedent for the inclusion 
of a mood-booster was set 

by Teasdale and his collegues 
(e.g., Teasdale, Taylor, & 

Fogarty, 1980; Teasdale & Taylor, 
1981), who have used the 

Velten mood—induction 
procedure extensively. They found 

that they could maintain 
the mood-induction effects by 

interspersing the reading of 
the mood-inducing statements 

with their dependent 
measure, memory-retrieval tasks. 

Secondly, subjects' 
moods were assessed 

ds 

againoo

Persisted throughout the cold-pressor trial. 
This final 

after the 

second cold-pressor trial to determine if the 
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mood-assessment is called the Duration mood-assessment. 

Special consideration was also given to the nature of 

the mood assessment. Self—report measures of mood have been 

thought to be readily influenced by demand characteristics 

of the Velten mood-induction procedure because they show 

mood effects more consistently than behavioural measures 

(Kenealy, 1986). Many researchers who use the Velten mood-

induction procedure fail to establish criteria defining 

differences between mood conditions to justify proceeding to 

analyze the effects of mood on other variables. 

In the present study a most conservative criterion was 

used to check the mood manipulation. First, both 

behavioural and self-report data was gathered and more than 

one method was used to sample each domain. Self-report 

measures included the Multiple 
Affect Adjective Check List 

(MAACL) because it provides a 
measure of three moods and 

because it is the most widely 
used measure to assess Velten 

mood-induction procedure effects. 
Two other self-report 

instruments were used to 
provide convergent data and because 

they employ different scaling 
techniques; Visual Analogue 

Scales and Semantic 
Differential Scales. The behavioural 

measures are two tests of 
psychomotor retardation; the

Counting Task and Writing 
Speed. 

Self-Re  ort Measures of 
Mood 

Multi le affect 
ad'ective check list. The Mutiple 

Affect Adjective Check 
List (MAACL) is 

used in the present 
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study because it is the most commonly used affect inventory 

used to assess mood change induced by the Velten mood-

induction procedure. Since its inception in 1964 

(Zuckerman, Lubin, Vogel, and Valerius), the reliability and 

validity of the MAACL has been well established. The MAACL 

is used to measure anxiety, depression, and hostility mood-

states. Some 630 studies have used the instrument (Lubin & 

Zuckerman, 1982); and recently, new scales have been 

constructed from the measure (Zuckerman, Lubin, & Rinck, 

1983). This measure allows some comparison between the 

present study and previous research. 

Mood visual analogue scales. A visual analogue scale 

is a line, usually about 10 cm in length, the length of 

which is taken to represent the continuum of some experience 

(Huskisson, 1983). Teasdale and Fogarty (1979) used three 

such lines to assess three affects, anxiety, despondency, 

and happiness. Sutherland, Newman, and Rachman (1982) used 

six lines to assess three 
additional affects: tiredness, 

sadness, and 
apprehensiveness. 

The format used by 
Teasdale and Fogarty (1979), and 

subsequently used in other 
research (Teasdale & Taylor, 

1981; Teasdale, Taylor, & 
Fogarty, 1980; Teasdale & Russell, 

1983), was adopted for the 
current study. Three line scales 

were anchored at either 
end with the statements, "I do not 

feel at all X" and "i 
feel extremely X". X was anxious, 

despondent, and happy. "At this moment" was typed at the 
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top of the three scales to remind subjects it was their 

instantaneous mood that was to be reported. 

The visual analogue scales were used for several 

reasons. First, they have been used in previous mood-

induction research. They are quick and simple to use and 

they have a greater sensitivity to change in response to 

changes in subjects' experience than verbal descriptive 

scales, such as the MAACL. Second, there are not enough 

verbal descriptions that can reliably be placed in an 

ascending order of magnitude to provide the same continuity 

of a visual analogue scale continuum (Huskisson, 1983). 

Semantic differential mood scales. The semantic 

differential mood scales are similar to the visual analogue 

scales in that they have been used in previous research to 

measure self-reported change in mood, and they are quick and 

simple to use (Isen & Gorgoglione, 1983; Natale, 1977a, 

1977b). They differ, however, in that the semantic scales 

are bipolar scales set in discrete, rather than continuous, 

steps. Six scales are typically used (Natale & Hantas, 

1982) with the following anchor-adjectives; weak-strong, 

dull-loud, sad-happy, tired-alert, bored-interested, calm-

upset. 

Behavioural Measures of Mood 

Writing. Clinical depression is often associated 

with psychomotor slowing 
(Miller, 1975) and many 

investigators have used measures of this phenomenon to 
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assess the validity of mood-induction procedures (Goodwin & 

Williams, 1982). The most common measure of psychomotor 

slowing in mood—induction research is writing speed, writing 

numbers in descending order from 100 to 0 during a 

one-minute interval (Kenealy, 1986). 

Johnson (1937) was one of the first to discover 

behavioral and temporal patterns in normal shifts of elation 

and depression. He constructed a battery of tests designed 

to discriminate reliably between pleasant and unpleasant 

moods in healthy, normal subjects. In constructing the 

battery he was careful to select measures 

relatively inaccessible to the effects of 

also favored indirect presentation of the 

that seemed 

suggestion. He 

selected tasks to 

subjects so they would not temporarily compensate for 

deficits in their performance 
due to mood with greater 

effort. 

a sheet 

(Johnson, 

subjects' 

foolscap. 

figures 

figures 

On of brown wrapping paper subjects were 

instructed to: " Write out numbers going backward from 100 

until I have as many as I 
need. I'll say when to stop" 

1937, p. 92). The paper was unlined to avoid 

tendency to write within the lines of regular 

The score was 
based on the area covered by the 

produced in one minute. 
Euphoric moods resulted in 

that were 
significantly more expanded than those 

produced in depressed 
moods. Velten (1968) may have been 

the first investigator 
to substitute Johnson's original 
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measure of writing speed with simply counting the number of 

figures written in one minute, which is now the standard 

procedure. 

Natale (1977a) found significant differences in writing 

speed performance between three groups each having received 

one of Velten's (1968) original mood-induction procedures 

(elating, depressing, or neutral). Hale and Strickland 

(1976) found that subjects made elated by Velten's procedure 

wrote significantly faster than the neutrals or 

depressives. The neutrals and depressives, however, did not 

differ significantly in their writing speed performance. 

Others have found that writing speed discriminates mood-

states adequately among subjects (e.g., Rogers, Miller, 

Mayer, & Duval, 1982; Berndt & Berndt, 1980). 

Counting task. Another popular behavioural measure of 

psychomotor slowing due to 
depressed mood is asking subjects 

to count out loud from one 
to ten at their own pace and 

recording the time taken to 
complete the task (Kenealy, 

1986). 

Several 
investigations, both with clinically depressed 

patients and with 
healthy subjects who have undergone mood-

inductions, confirm that 
this simple measure of speech 

behaviour is a reliable 
indicator of depressed mood (::::71,, 

Albala, Smokler, Gardner, 
& Carrol, 1981; Godfrey & Knight, 

1984; Szabadi, Bradshaw, & Besson, 1976; 
Teasdale, Forgarty, 

& Williams, 1980). 
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The length of time taken to count from one to ten 

decreased with successful in-patient treatment for clinical 

depression (Godfrey & Knight, 1984). Szabadi et al., (1976) 

concluded the counting task appeared to be a more sensitive 

and consistent measure of psychomotor retardation due to 

depressed mood than Hamilton Rating Scale retardation 

scores, Tapping Time (another motor-task involving finger 

tapping), or Nurses' ratings. 

The Counting Task has been used extensively by Teasdale 

and his colleagues as a manipulation check in their research 

using the Velten Mood Induction Procedure (Teasdale & 

Taylor, 1981; Teasdale, Taylor, & Fogarty, 1980; Teasdale & 

Russell, 1983). 

Manipulation Checks 

In summary, all experimental groups are expected to be 

equivalent in mood-state prior to 
the mood-induction 

treatment. The mood manipulation check measures are 

expected to show a 
significant effect only for the mood-

induction treatment. No significant effects are expected 

: se due to gender or a gender by treatment interaction

the Velten mood—induction 
procedure has not been shown to 

consistently produce 
differential responses in men and women 

(Clark, 1983). 

Subjects in the 
depressed mood-induction group are 

expected to report 
more depressed mood than subjects in the 

neutral group. 
Subjects in the the depressed group are also 
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expected to be slower in the counting task and to write 

fewer numbers in the writing speed task than subjects in the 

neutral group. 

Conversely, subjects in the elated mood—induction group 

are expected to report less depressed mood than subjects in 

the neutral group. Subjects in the elated group are 

expected to count faster during the counting task and write 

more numbers in the writing speed task than subjects in the 

neutral group. 

Demand—characteristic check. If subjects had responded 

to demand characteristics of the mood-induction procedure, 

the demand hypothesis (Orne, 1962; Berkowitz & Troccoli, 

1986) suggests subjects would have correctly determined the 

hypotheses of the experiment and deliberately manipulated 

their experimental behaviour to confirm what they perceived 

to be the anticipated results of 
the experimenter. To 

evaluate the possibility subjects had responded to demand 

characteristics, two kinds of data were collected: written 

responses to the Expectation 
Questionnaire and verbal 

responses to the post
-experiment interview. 

answers 

Three times, prior to the second cold
-pressor:::l 

to (see Table 3), subjects were asked to write their 

two questions on the 
Expectation Questionnaire (see Appendix 

I): "What is the 
question the experimenter is trying to 

answer? What do you think 
the investigator expects to find 

what result do you think he hopes
from this study; that is, 
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to obtain?" The former question is termed the "Hypothesis" 

question, the latter the "Results" question. Subjects' 

answers to these questions provided some idea of what 

subjects were thinking about as they completed the study. 

The post—experiment interview (see Appendix N) asked 

subjects, among other things, if they faked any of their 

responses during the study, and whether the mood they 

experienced affected their performance on any of the tasks 

they completed. The data from the Expectation questionnaire 

and the post-experiment interview provided some information 

regarding the influence of demand characteristics in the 

present study. 

Procedure 

In order to assist the reader in following the 

procedure, Table 3 provides a 
list of all elements of the 

study. Much of the procedure 
consisted of very specific 

instructions. Most instructions were pre-recorded and 

played back for subjects. 
All pre-recorded instructions 

reproduced verbatim in the 
text. Other instructions used 

consistently are either 
reproduced in the text or recorded 

in Appendix D (Procedure Protocol). 
The average time to

each subject was 1.5 
hours. 

Initial Contact 

All potential 
subjects had previously completed a 

subject-pool card on 
which they had identified themselves 

are 

run 

as 
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Table 3 

Procedure Outline 

1. Telephone Contact 

2. Prescreening Questionnaire 

3. Rationale / Informed Consent 

4. Health Screening 

5. Mood Manipulation Check (Pretest) 

6. Cold—pressor Test Dip 

7. Expectation Questionnaire 

8. Cold—pressor Trial (Pretest) 

9. Expectation Questionnaire 

10. Mood Induction 

11. Mood Manipulation Check (Posttest) 

12. Mood Induction Booster 

13. Expectation Questionnaire 

14. Cold—pressor Trial (Posttest) 

15. Mood Manipulation Check (Duration) 

16. Debriefing / Structured Interview 
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willing to volunteer for participation in research conducted 

in the Department of Psychology. Using a standard telephone 

protocol (see Appendix A) to ensure uniformity of 

presentation, the experimenter and his assistant arranged 

appointments for those who agreed to participate in the 

study. Subjects were telephoned again the evening prior to 

their appointment as a 

Pretest: Screening and 

All subjects were 

reminder. 

Baseline Performance 

run by the male experimenter, who 

wore a full length laboratory coat. The first steps in the 

procedure involved completion of a screening questionnaire; 

obtaining informed consent; obtaining baseline indices of 

subjects' mood 

in reaction to 

arrival of the 

accurately. 

Beck Depression Inventory 
to determine if the subject would 

state and measures of baseline pain behavior 

the cold—pressor task. Just prior to the 

subject, the experimenter completed a series. 

of tasks in preparation (see 
Appendix B). To ensure 

consistency, the 
experimenter referred to a script or 

Procedure Protocol (see 
Appendix D), which contained 

verbatim instructions. 

Subjects were greeted 
by the experimenter in the 

hallway and invited into the 
small section of the main 

experimental room to 
complete some forms. When the subjects 

had completed the forms 
the experimenter quickly reviewed 

the forms, ostensibly 
to ensure they had been completed 

However, he also 
summed the total score on the 
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meet the depression criteria for participation in the study. 

If subjects' scores exceeded the cutoff, subjects were told 

that the test indicated a degree of depressed mood that 

precluded their participation. When the Beck Depression 

Inventory score was significantly elevated subjects were 

referred to the Student Counselling Centre on campus to 

discuss their problems. The depressed persons were fully 

debriefed about the nature of the study, what their 

participation would have entailed, and they were offered 

access to the results. 

Subjects that passed the Beck Depression Inventory 

criteria were told that the experimenter would use prepared 

instructions to ensure each subject received the same 

instructions throughout the study. He then used a prepared 

protocol to present the rationale 
of the study (see Appendix 

D, section 2). Subjects were instructed in detail about 

their participation in the 
remainder of the study and, if 

they still wished to 
participate, to read and sign the 

Informed Consent Form 
(see Appendix E). All subjects 

decided to participate. 
After signing the form all subjects 

were required to complete the Health Screening Form 
(see

Appendix F) to ensure they were not susceptible to any

:: 

or task, 
health risk from participating in the cold

-pp:::: 

pant's 
which is known to temporarily increase

the 

blood pressure. As with the depressed 
individuals, persons

the reason 
who failed the health screening were informed 
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for their exclusion and debriefed about the study. 

The next element of the procedure involved the baseline 

measurement of subjects' mood state. Subjects were 

instructed (see Appendix G, section 4) how to complete the 

counting task, the writing speed task, the Multiple Affect 

Adjective Check List (see Appendix G), and the two sets of 

mood scales (see Appendix H), the mood visual analogue 

scales and the semantic differential scales. 

Next, I have a couple of different, but 

simple, tasks for you to perform. First, I would 

just like you to count out loud from 1 to 10 at 

your own pace. (The tape-recorder was turned on 

to record their voice. The tape-recorder was 

turned off when subjects finished counting.) On 

this piece of paper, I would like you to write 

down numbers in descending order starting at 100, 

until I have as many as I 
need. Ready, begin. 

(Subjects were timed 
unobtrusively and asked to 

stop after one minute.) 

Now, on this sheet 
you will find words which 

describe different 
kinds of moods and feelings. 

Mark an X on the 
lines beside the words which 

describe how you feel 
right now. Some of the 

words may sound 
alike, but I want you to check 

the words that 
describe 

Work rapidly. 

your feelings 

all 

right now. 
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I want you to indicate your current mood 

again, but in a different way this time. Please 

rate your mood on these scales by placing an 

the lines, indicating how you feel at this 

moment. On these other lines (pointing to the 

Semantic Differential Scales), simply circle the 

number that best describes how you feel at this 

moment.

Following the completion of the baseline mood 

assessment, subjects removed their jewelry from their hands, 

rolled up their sleeves and were escorted by the 

experimenter behind the partition to be seated on the right 

side of the cold—pressor apparatus. 

The experimenter removed the lid on the tank and 

instructed subjects to listen to a set of pre-recorded 

instructions while the experimenter demonstrated the 

procedure. The experimenter did not 

the demonstration, to avoid modeling 

experience. The subjects were told, 

X on 

immerse his arm during 

a reaction to the 

"Please listen 

carefully to these 
instructions," and the tape-recorder was 

turned on. 

Part of this 
experiment will involve the 

determination of a specific 
level of physical 

it involves pain 
caused by 

immersion of your hand 
and forearm in cold 

water. Let me remind 
you that you have the 
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freedom to withdraw your hand from the water 

or to withdraw from the study at any time. 

Now, what I will ask you to do in a 

moment is to place your left arm on the 

armrest, as the experimenter is now 

demonstrating, with your elbow touching the 

clear plastic brace and your fingers loosely 

resting on the bottom bars. Do not clench 

your fist or otherwise move your hand when it 

is in the water, just let your fingers rest 

loosely on the armrest. A velcro strip will 

be loosely fastened around your arm. This 

done to remind you that the armrest must 

always be moved when you place your arm in 

the water and when you remove it. 

Now, before we go on, I would like you 

to experience briefly how the apparatus works 

and how the cold water feels. So, I will ask 

you to place your arm on the armrest and then 

on the experimenter's signal you will immerse 

your arm by pushing down 
on the armrest until 

it clips on to the 
bottom of the tank. Then 

immediately withdraw your 
arm, and, of 

course, the armrest 
from the water. This is 

a practice trial. 
Remember, your arm should 

remain resting on the 
armrest at all times. 

is 
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arm 

The tape-recorder was stopped and with the subject's 
on the armrest, the experimenter said: 

These two switches operate a pump that 

circulates the water in the tank. You need not be 

concerned about the wires you see. This apparatus 

has been tested and you won't be receiving any 

electrical shocks. Now what I would like you to 

do when I remove this latch is to lower the 

armrest into the water until it touches the bottom 

of the tank and then immediately raise the armrest 

up, out of the water. 

When the subjects had dried their arms they were given 

the first of three administrations of the Expectations 

Questionnaire (see Appendix I). When this was completed, 

subjects were further instructed: 

(Handing the subject a sheet of instructions with examples 

of the pain measurement scales. 
See Appendix K.) 

Now I have another set of tape-recorded 

instructions for you to listen 
to. These are a 

bit lengthier, so I've 
prepared a summary sheet 

with the highlights of 
what it is you are about to 

hear. You can use this 
sheet to follow along. At 

a sample of 
the lines, or scales, 

the bottom are 

apparatus) 

line at a time on 
the drum, this gives you an idea 

that are on this 
drum (pointing to the memory drum 

in here. 
Though you can only see one 
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the 

of what is on the rest of the page. These scales 
are explained in the instructions as well. 

The subjects were handed the sheet of instructions 

tape-recorder was turned on. 

The next time you immerse your hand in the 

water, I will be in a room next door where I can 

observe through the window, but where I won't 

serve as a distraction to your efforts. When I 

knock on the window you are to immediately immerse 

your arm into the water. Then, when the 

sensations in your arm first become painful for 

you, I want you to press the red button on the 

black box located in front of you. This will let 

me know that what you are experiencing are your 

very first sensations of pain. The red button 

turns on a light when pressed and gives me a clear 

signal that you are experiencing your first 

sensations of pain. 

After you press the red 
button, I will ask 

you to rate your pain 
while your hand is still in 

the water. There are two aspects of pain that we 

are interested in 
measuring: the intensity, how 

strong the pain 
feels, and the unpleasantness, how

bothersome or 
disturbing the pain is for you. The 

distinction between 
these two aspects of pain 

if you think of listening to 
might be made clearer

and 



interval. 

68 
a sound, such as a radio. As the volume of the 

sound increases, I can ask you how loud it sounds 

and how unpleasant it is to hear it. The 

intensity of pain is like loudness on the radio; 

the unpleasantness of pain or the radio depends 

not only on the intensity or loudness but also on 

other factors which may affect you. (Adapted from 

Price et al., 1983) 

Although some pain sensations may be equally 

intense and unpleasant, we would like you to judge 

the two aspects independently. If the intensity 

or unpleasantness increases or decreases from one 

rating to the next, that is fine, simply record 

your experience. 

You will hear a beep from the speaker on the 

wall in front of you. The beep is your signal to 

mark immediately the degree of pain intensity on 

the line or scale presented in the window of the 

black box postitioned in 
front of you using the 

pen provided. When you have made the mark, a 

second beep will sound 
indicating that I have 

advanced the page to the 
unpleasantness scale. 

Immediately make your 
second mark indic:tiwnigll 

then 
current level of pain unpleasantness.

advance the page to 
a blank space for a brief 

Simply wait for 
the next beep and the 
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process will be repeated in exactly the same way 

until you withdraw the armrest from the water. A 

beep will sound each time to signal you to make 

your next rating. Work rapidly, you will only be 

allowed a few seconds to make your ratings. Use 

the scales carefully. Remember that you cannot go 

beyond the end-points of the scales. If your 

first few ratings are placed too far to the right 

you may run out of room to indicate increasing 

levels of discomfort later on. 

Again, I want to remind you that the 

procedure cannot harm you. Try to keep your hand 

in the water as long as possible, but when you 

cannot tolerate it any more, simply raise your arm 

and the armrest out of the water and dry your arm 

with the towel. 

If you are unsure of anything you have been 

asked to do or if you have any questions at all, 

please ask the experimenter 
now. 

After the subjects had 
listened to the tape-recorded 

instructions, they were led 
through a practice trial (i.e. 

a dry run to review the 
procedures without actually 

immersing their left arms 
in the water). 

d 

be 

Before I ask you to place your 
han:uitn, the 

water, 

ile 

water, we will have a practice trial.

we do this do you 
have any questions? 



And as soon as you 

70 
Now, what I would like you to do is uncap the 

felt pen and hold it in your right hand. 
Then

place your left arm on the armrest. Now what will 

happen is I will go behind this door and close it. 

It will take me a few moments to set up and when 

I'm ready I will knock on the window and that will 

be your signal to place your arm in the water. 

Let's imagine I've knocked on the window and 

you have placed your arm in the water and you are 

just beginning to notice your very first 

sensations of pain. At that point I want you to 

press the red button to let me know that what you 

are experiencing are your very first sensations of 

pain. When pressed, the red button turns on a 

light in the other room. Try pressing the red 

button now. Good, the light comes on to signal 

me. 

Then a short time 
after you press the red 

button you will hear 
this sound (the sound 

generator is 
activated). And a scale, like the 

one in front of you 
now on the drum, will appear. 

Try placing a mark on 
the scale with the felt pen. 

that a second beep will do 

sound and another 
scale will appear. Place a mark 

Then a blank space will appear for 
on this scale. 

a brief interval. 
Then the cycle 

is repeated 

j 
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until you decide to take your hand out of the 

water. 

Subjects were asked to repeat the essentials of the CPT 

procedure and the experimenter recorded the correct 

recollections and reminded subjects of forgotten points 

using the Procedural Check List (see Appendix J). 

When the experimenter was satisfied the subject 

understood the procedure, he went into the adjoining room 

and signalled the subject to immerse his/her arm into the 

water. The experimenter began a stop watch at the moment 

the automatic pain tolerance timer, connected to the 

armrest, was activated. When the subject pressed the red, 

pain threshold, button the first stop watch was stopped. 

the end of the next 15-second interval, measured from 

initial immersion of the arm, the experimenter activated the 

Memory Drum and the first Pain 
Visual Analogue Scale was 

presented to the subject. As soon as the subjects made 

their ratings the next scale 
was presented. 

This procedure continued 
until subjects withdrewilihteliv::r

arms from the water or five minutes had 
elapsed, 

came first. Those subjects 
who had their hands immersed 

after five minutes were 
asked to remove their hands from the 

given a few minutes to 

hands to recover. 
During that 

period, the experimenter made 

some 
replaced the lid on the tank and 

final recordings,

escorted the subjects 
back behind 

the partition. 

water. All subjects 
were 

At 
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Those subjects who tolerated the immersion for five 

minutes were told that their superior pain tolerance 

precluded their further participation in the study. It was 

explained that five minutes was set as a limit for the 

amount of pain the experimenter would induce at one time and 

therefore their future performance could not possibly be 

longer than the first trial. They were debriefed about the 

remainder of the experiment, given access to the results of 

the study, and thanked for their participation. 

Treatment: Mood Manipulation 

To this point in the procedure all subjects had-been 

treated identically and the experimenter was blind to the 

subjects' treatment condition. Those subjects who passed 

the pain tolerance screening were then randomly assigned to 

the treatment conditions. 
Bingo chips labelled D, E, and N 

for Depressed, Elated and 
Neutral, respectively, were placed 

in containers marked Male and 
Female in the exact numbers 

needed for each group. The experimenter randomly withdrew a 

chip from the appropriate 
container and the subject received 

the designated treatment, 
thus ensuring equal numbers of 

subjects were eventually 
assigned to each treatment 

condition. 

Subjects were then 
instructed to read several pages of 

instructions (see Appendix 
L) contained in a binder with the 

When subjects had read the 
mood  statements.

instructions they were 
asked to complete the second 
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administration of the Expectation Questionnaire (see 

Appendix I). Then they were instructed: 

This tape will help to pace you through the 

next part of the experiment. Don't turn the 

spacer until instructed to do so by the tape. 

Remember to read the statement to yourself, 

then read it once out loud. Continue to 

concentrate on the statement until a beep signals 

you to turn the page. Now, listen for the beep to 

signal you to turn to the first page. 

They proceeded through the mood induction statements 

paced by a prerecorded cassette of tones which were spaced 

at 15 second intervals. Each statement was presented on a 

separate page (see Appendix M for Depressed, Elated, and 

Neutral mood statements). After 15 statements were read, 

the experimenter reinforced the subjects' progress with a 

few words of encouragement 
(i.e., "You are doing fine. 

are working well."). 

Posttest: Assessment of 
Mood and Pain 

Immediately following 
the mood induction, subjects' 

mood was re—assessed in 
the same manner as the baseline mood 

assessment (see Appendix 
D, section 12). Following the 

Posttest mood 
assessment the 

Expectation Questionnaire (see 

APpendix I) was 
administered for the third and final time. 

In order to ensure that 
the mood had not dissipated while 

subjects completed 
the 

post-test mood measures, a 

You 
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experienced. They completed 
a final mood visual analogue 

scale (see Appendix P) 
to ensure they were reporting no 

aversive mood when 
they left the 

experiment. 

Finally, subjects 
were asked not to discuss the details 
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mood-booster, consisting of the remaining 15 mood 

statements, was read before proceeding to the cold-pressor 

apparatus for the second cold—pressor trial. 

The posttest assessment of pain behavior began with 

experimenter briefly reviewing the instructions (see 

Appendix D, section 15). Subjects immersed their right 

hands. Following the immersion they participated in the 

final assessment of mood, the duration mood assessment. 

They were taken back to the small section of the main 

experimental room, where they completed the mood assessment 

tasks as before (see Appendix D, section 16). 

Structured Interview and Debriefing 

Subjects were interviewed for their thoughts about the 

experiment (see Appendix N) and then debriefed. The 

essentials of the experiment were explained and subjects 

self-addressed an envelope to 
receive the results of the 

study. Subjects were advised of 
their ethical rights (see 

Appendix D, section 18). 

Subjects who received 
the depressed-mood induction were 

asked to complete a mood visual 
analogue scale (see Appendix I 

0) and to read the elated
-mood induction statements to 

1 

relieve any residual 
depressed mood they may have 

I 

A 
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of the study with anyone they thought might be a future 

participant. After the subject had left, the pain visual 

analogue data was recorded from the memory drums onto the 

data sheet (see Appendix Q). The plastic was cleaned in 

preparation of the next subject's ratings. 
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Results 

The purpose of the study was to test whether a person's 
mood has a causal influence on his experience of pain. 

order to examine this question experimentally, subjects' 

moods were altered by a mood-induction procedure. The 

effect of the induced mood on subjects' experience of pain 

was then assessed. 

Treatment-Group Equivalence 

Subjects were randomly assigned to three mood 

conditions (i.e.., Elated, Depressed, and Neutral) to control 

for any systematic selection biases based on group 

membership. it was expected that no significant between-

group differences would be found in the pre-mood-induction 

assessment of pain behaviour or 
mood state. 

The study was a 2 X 3 
factorial design with two levels 

of gender (male, female) 

Depressed and Neutral). 

analysis of variance was 

variables as dependent 
measures: Multiple Affect Adjective 

Check List (three 
subscales), Mood Visual Analogue Scales 

(three subscales), 
Semantic Differential Mood Scales 

subscales), Writing 
Speed Task, and 

Counting Task. 

The pre-test means 
and standard deviations 

in Table 4. All statistical analyses were done 
with the

1983) 
statistical package, unless 

As shown 
in Table 5, the multivariate 

SPSSX (SPSS Inc., 

otherwise noted. 

and three levels of mood (Elated, 

A between-subjects multivariate 

performed with the following mood 

are 

In 

(seven 

located 
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Variables 
(N) 

MAACL 
Depression 

MAACL 
Hostility 

MAACL 
Anxiety 

Table 4 
Means and Standard Deviations of 

Pre-Induction Mood Assessment Scores 

Elated Depressed Neutral 

Male Female Male Female Male Female 

(16) (16) (16) (16) (16) 
112.19 10.50 10.44 12.50 12.06 13.69 Mean 

4.88 4.54 4.12 3.27 5.25 3.81 S.D. 

7.25 
2.57 

7.06 
3.38 

Writing 50.56 
Speed 7.83 

Count 
Time 

MVAS 
Anxiety 

MVAS 
Despondency 1.89 1.81 

5.71 
1.92 

6.94 7.13 
1.84 3.42 

5.94 6.75 
2.77 3.17 

6.38 7.19 
2.22 2.14 

7.31 6.94 
3.42 4.14 

46.31 50.50 51.19 

7.54 10.88 5.21 

6.10 
2.10 

4.92 4.13 
2.14 2.80 

2.71 1.55 

MVAS 7.39 
Happiness 1.04 

MSEMD1 
Strength 

MSEMD2 
Dull-Loud 

MSEMD3 
Happy 

MSEMD4 
Fatigue 

MSEMD5 
Slow—Fast 

MSEMD6 
Interest 

MSEMD7 
Calm 

1.12 

4.00 
0.73 

4.75 
0.45 

2.75 
1.00 

See Appendix R for 

1.08 

4.13 
0.62 

3.38 
0.96 

8.46 
1.61 

4.38 
1.02 

3.88 
1.09 

4.31 4.75 
0.86 

4.06 4.19 
1.64 

4.19 
1.05 

5.00 
0.97 

2.31 
0.95 

the key 

5.62 
1.97 

7.44 Mean 
2.99 S.D. 

7.44 Mean 
3.37 S.D. 

45.31 47.19 Mean 
6.91 8.82 S.D. 

5.34 6.32 
1.88 2.27 

5.23 5.24 
2.58 3.06 

2.53 
2.01 

7.06 
2.23 

4.63 
0.81 0.93 

3.25 3.19 

0.93 

4.50 
1.10.

4.38 
1.20 

4.63 
0.96 

4.88 
0.89 

2.38 
1.15 

to 
abbreviations. 

4.13 
3.16 

1.78 2.09 
1.85 2.05 

7.19 7.58 
1.46 1.78 

4.06 

0.83 

4.06 
1.00 

3.56 
1.46 

3.56 
1.09 

4.69 
1.35 

2.44 
0.81 

4.00 
0.82 

3.50 
0.58 

6.53 Mean 
1.63 S.D. 

5.11 Mean 
2.80 S.D. 

3.01 Mean 
2.66 S.D. 

7.05 Mean 
1.85 S.D. 

3.88 Mean 
0.89 S.D. 

3.67 Mean 
1.15 S.D. 

4.38 4.13 
0.81 1.31 

4.19 
1.22 

4.06 
0.77 

4.69 
0.70 

2.44 
0.81 

Mean 
S.D. 

3.38 Mean 
1.36 S.D. 

3.63 Mean 
1.02 S.D. 

4.56 Mean 
0.81 S.D. 

2.69 Mean 
1.01 S.D. 
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Table 5 

Summary MANOVA of Pretest Mood Scores 

Source Value* Approx. F Hypoth. DF Error DF Sig. of F 

Group(G) 0.7070 0.9592 30.00 152.00 0.533 
Sex(S) 0.8287 1.0472 15.00 76.00 0.419 
G x S 0.7376 0.8327 30.00 152.00 0.715 

*Test statistic - Wilks' Lambda 
N .- 96 
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analysis of the mood variables showed no significant main 

interaction effects, supporting the initial equivalence in 

mood state of the three treatment groups. 

The descriptive statistics for the pretest measures 

of pain are located in Table 6. Initial analyses of the 

Pain Tolerance and Pain Threshold data revealed positively 

skewed distributions for these variables. When these two 

variables were submitted to a Base 10 Logarithmic 

transformation, a common transformation for time data 

(Winer, 1973; Tabachnick & Fidell, 1983), the positively 

skewed distributions were normalized. The transformed, 

normally distributed scores for Pain Tolerance and Pain 

Threshold (see Table 7) were 
submitted to a multivariate 

analysis of variance. The results of this analysis (see 

Table 8) revealed no 
significant effects on pretest pain 

tolerance or threshold, 
supporting the equivalence of the 

three treatment groups on 
these pain variables. 

The experimental 
procedure required subjects to rate 

the intensity and affect ( 

y

(unpleasantness) of the pain every

15 seconds following 
their report of threshold pain. The 

number of pain reports 
per subject varied with tolerance 

time. Approximately half of 
the subjects had withdrawn 

thei r arms from the water 
by the fourth pain-rating request. 

For this reason, the 
data analysis was restricted to the 

A repeated measures analysis of 
first three pain 

variance was used to 
analyze the Pain Intensity and Pain 

ratings. 

or 
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Table 6 
Means and Standard Deviations of 
Pretest Pain Assessment Scores 

Elated 
Variables Male Female 

Pain 7.50 13.23 
Threshold 3.01 7.88 
(Seconds) 
Pain 66.22 90.46 
Tolerance 46.95 51.61 

(Seconds) 
Intensity 4.86 4.68 
Rating #1 1.56 1.24 

Intensity 
Rating #2 

Intensity 
Rating #3 

Intensity 
Rating #4 

Intensity 
Rating #5 

Affect 
Rating #i 

Affect 
Rating #2 

Affect 
Rating #3 

Affect 
Rating #4 

Affect 
Rating #5 

NE.16, 

5.93 
1.77 
(14) 
7.19 
0.72 
(10) 
7.23 
0.83 
(6) 
7.38 
1.39 
(5) 
5.79 
1.57 

6.85 
1.06 
(14) 
7.63 
0.60 
(10) 
7.85 
0.63 
(6) 
7.68 
1.23 
(5) 

5.85 
1.32 
(15) 
6.81 
0.92 
(12) 
6.99 
0.84 
(9) 
7.20 
0.59 
(8) 
5.18 
1.54 

6.07 
1.30 
(15) 
6.89 
0.99 
(12) 
7.01 
1.00 
(9) 
7.43 
0.61 
(8) 

unless otherwise 
noted 

Depressed 
Male Female 

12.96 11.37 
7.90 8.98 

119.24 
80.39 

110.94 
77.82 

4.22 4.79 
1.58 2.29 

5.39 
1.91 

6.24 
1.45 
(14) 
6.47 
1.35 
(11) 
5.91 
1.59 
(9) 
4.79 
1.66 

5.80 
1.44 
(15) 
6.53 
1.44 
(14) 
6,52 
1.33 
(11) 
6.60 
1.75 
(9) 

5.21 
1.64 
(13) 
5.93 
1.85 
(12) 
6.60 
1.15 
(10) 
6.98 
0.82 
(8) 
5.13 
1.89 
(15) 
5.61 
1.79 
(13) 
6.09 
1.79 
(12) 
6.58 
1.47 
(10) 
6.85 
1.04 
(8) 

in 
parentheses 

Neutral 
Male Female 

9.49 11.37 Mean 
3.04 5.55 S.D. 

74.39 79.74 Mean 
58.65 44.22 S.D. 

5.01 4.78 Mean 
1.27 1.84 S.D. 

6.44 
1.30 
(14) 
6.78 
1.60 
(8) 
6.15 
1.99 
(6) 
5.40 
2.41 
(4) 
5.71 
1.15 

6.77 
1.41 
(14) 
7.18 
1.41 
(8) 
6.67 
2.02 
(6) 
5.65 
2.61 
(4) 

5.84 Mean 
2.15 S.D. 
(14) 
6.83 Mean 
1.49 S.D. 
(12) 
6.50 Mean 
1.59 S.D. 
(8) 
7.09 Mean 
0.99 S.D. 
(7) 
5.19 Mean 
2.19 S.D. 

6.81 Mean 
1.18 S.D. 
(14) 
7.37 Mean 
1.18 S.D. 
(12) 
7.08 Mean 
1.12 S.D. 
(8) 
7.74 Mean 
0.78 S.D. 
(7) 



Group 
Sex 

Elated 
Male Female 

TITY T1-67 (16) 
PT Mean 66.22 90.46 
PT S.D. 46.95 51.61 
PT LOG 

Mean 1.75 1.89 

PTh Mean 7.50 13.23 
PTh S.D. 3.01 7.88 
PTh LOG 

Mean 0.84 1.04 
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Table 7 

Pretest Pain Tolerance and Threshold, Means and Standard 
Deviations and Means of Logarithmic Transformations 

Depressed Neutral 
Male 
-11-67 
119.24 
80.39 

1.99 

12.96 
7.90 

1.04 

PT-Pain Tolerance, PTh-Pain 
Threshold 

Female Male Female 
(16) fib) (16) 
110.94 74.39 79.74 
77.82 58.65 44.22 

1.93 1.77 1.84 

11.37 9.49 11.37 
8.98 3.04 5.55 

0.95 0.96 1.00 
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Table 8 

Summary MANOVA for Transformed 
Pretest Pain Tolerance (PT) and Pain Threshold (PTh) Scores 

Source 

Group(G) 
Sex(S) 
G x S 

Value* Approx. F Hy;oth. DF Error DF 

.9345 

.9854 

.9376 

1.530 
0.655 
1.455 

*Test statistic — Wilke' Lambda 

N = 96 

4.00 
2.00 
4.00 

178.00 
89.00 

178.00 

Sig. of F 

.195 

.522 

.218 
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Affect data (BMDP Statistic Software, Dixon, 1985). As 

shown in Table 9, the analysis revealed no significant main 
or interaction effects. As expected, the experimental 

groups were equivalent in pain report. The significant 

Trials effect for both Pain Intensity (F(2,124)=125.71, 

p<.001) and Pain Affect (F(2,124)=103.79, p<.001) indicates 

that the pain of the cold water increased with the length of 

time subjects kept their hands immersed in the water. 

In summary, all experimental groups were initially 

equivalent in mood and pain behaviour prior to the mood 

induction. 

Mood Mani  ulation Check 

To test if the 
experimental treatment successfully 

altered subjects' mood, posttest 
mood variables (see Table 

10) were analyzed in a 
multivariate analysis of covariance. 

Subjects' pretest mood scores 
were used as covariates. 

use of analysis of 
covariance has been recommended for 

reducing total error 
variance, thereby enabling a more 

Powerful test of 
differences between experimental groups 

(Tabachnick & Fidell, 
1983). 

Table 11 contains 
the means of all 

posttest mood 

variables adjusted for 
the pretest 

covariates. 

located in

results 

of the multivariate analysis of covariance are 

Table 12. These results 
support the relationships expected 

successful mood
-induction 

procedure. No significant 

The 
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Table 9 

Summary of Repeated Measures ANOVA for 
Intensity and Affect Pain Rating Scores 

Pain Intensity Ratings (N=68) 

Source 

Group(G) 
Sex(S) 
G x S 
Error 

Trial(T) 
T x G 
T x S 
TxGxS 
Error 

SS DF MS F Sig.of F 

15.72 2 7.86 1.22 0.303 
0.28 1 0.28 0.04 0.837 
0.16 2 0.08 0.01 0.988 

400.50 62 6.46 

175.25 2 
1.95 4 
0.81 2 
0.78 4 

86.43 124 

Pain Affect Ratings (N=68) 

Group(G) 
Sex(S) 
G x S 
Error 

Trial(T) 
T x G 
T x S 
TxGxS 
Error 

22.66 
2.20 1 

7.39 
312.09 

135.43 
2.43 
0.33 
2.33 

80.93 

2 

2 
62 

2 
4 
2 
4 

124 

87.62 
0.49 
0.41 
0.19 
0.70 

11.33 
2.20 
3.69 
5.03 

67.72 
0.61 
0.17 
0.58 
0.65 

125.71 
0.70 
0.58 
0.89 

2.25 
0.44 
0.73 

103.76 
0.93 
0.26 
0.89 

0.001 
0.574 
0.560 
0.867 

0.114 
0.511 
0.484 

0.001 
0.448 
0.773 
0.471 
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Variables 
(N) 

MAACL 
Depression 

MAACL 
Hostility 

MAACL 
Anxiety 

Writing 
Speed 

Count 
Time 

MVAS 
Anxiety 

MVAS 
Despondency 1.84 1.36 

MVAS 
Happiness 0.82 

MSEMD1 4.50 4.81 

Strength 1.15 

MSEMD2 4.13 4.13 
Dull-Loud 0.50 

MSEMD3 4.69 4.94 
Happy 0.48 0.93 

MSEMD4 4.50 4.50 

Fatigue 0.97 1.21 

Elated 
Male Female 
(16) 
10.81 
4.67 

Table 10 
Means and Standard Deviations for 

Post-Induction Mood Assessment Scores 
Depressed 

Male Female 
(16) (16) (16) 
9.63 17.94 20.94 
5.45 4.75 7.78 

7.06 6.50 10.31 10.81 

2.59 2.56 3.52 3.15 

6.06 5.00 
2.41 3.44 

8.69 9.44 
2.82 2.85 

55.75 49.94 50.06 

7.94 6.17 11.29 

5.00 5.80 
1.69 2.26 

4.03 3.45 
2.78 2.57 

MEHMD5 
Slow—Fast 

MSEMD6 
Interest 

MSEMD7 
Calm 

See Appendix 

2.33 

8.28 8.66 
1.81 

4.56 
0.73 

4.88 
0.62 

2.38 

1.43 

0.83 

1.15 

4.56 
0.96 

5.00 
1.03 

1.94

0.62 0.77 

R for the key 
to

5.99 
2.25 

49.69 
8.65 

6.06 
2.52 

4.49 4.66 
1.85 

5.11 
1.23 

5.29 
2.01 

3.88 
1.02 

3.13 
0.96 

3.56 
1.26 

3.25 
1.18 

3.31 
1.14 

3.75
1.06 

2.69 
0.87 

abbreviations. 

2.07 

5.34 
2.33 

5.19 
1.44 

2.94 
0.68 

2.63 
0.72 

3.13 
0.72 

2.44 
0.89 

2.56 
0.81 

3.50 
0.63 

2.75 
0.68 

Neutral 
Male Female 
(16) (16) 
14.06 15.44 Mean 
3.00 4.91 S.D. 

8.69 9.00 Mean 
2.06 3.06 S.D. 

7.06 8.25 Mean 
2.69 3.42 S.D. 

47.44 50.81 Mean 
7.05 9.60 S.D. 

6.47 
2.82 

3.39 
2.41 

2.48 
1.57 

6.63 
1.10 

3.88 
0.62 

6.35 Mean 
1.74 S.D. 

4.13 Mean 
2.55 S.D. 

3.64 Mean 
2.48 S.D. 

6.12 Mean 
1.85 S.D. 

3.56 Mean 
0.96 S.D. 

3.63 3.00 Mean 
0.81 0.82 S.D. 

4.19 
0.54 

3.81 
1.11 

3.81 
0.98 

3.88 
0.81 

3.69 Mean 
1.01 S.D. 

3.31 Mean 
1.08 S.D. 

3.63 Mean 
1.15 S.D. 

3.81 Mean 
1.28 S.D. 

2.44 2.38 Mean 
0.81 1.09 S.D. 
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Posttest 

Variables 

Table 11 

Post-Induction Mood Assessment 

Means Adjusted for 
Elated Depressed 

Male Female Male 

Pretest 

Female 

Scores 
Covariates 

Neutral 
Male 
777 

Female 
(16) 

TY67 (16) 
10.57 10.51 

TIT 
18.38 

(16) 
20.94 14.09 14.32 Mean (N) 

MAACL 
Depression 

MAACL 7.09 6.36 11.00 11.11 8.33 8.48 Mean 

Hostility 

MAACL 5.98 5.17 9.49 9.31 6.90 7.65 Mean 

Anxiety 

Writing 53.89 52.46 47.24 48.19 50.14 51.77 Mean 

Speed 

Count 5.17 5.59 6.59 6.69 6.08 5.55 Mean 

Time 

MVAS 4.90 3.69 4.79 4.17 3.69 3.84 Mean 

Anxiety 

MVAS 2.08 1.86 5.15 5.32 2.74 3.17 Mean 

Despondency 

MVAS 8.32 8.30 5.16 5.32 6.57 6.51 Mean 

Happiness 3.71 Mean 

MSEMD1 4.60 4.69 
3.69 3.01 3.86 

Strength 

MSEMD2 4.21 3.94 
3.11 2.68 3.56 3.13 Mean 

Dull-Loud 

MSEMD3 4.77 4.73 
3.44 3.17 4.14 3.93 Mean 

Happy 

MSEMD4 4.53 4.44 
3.02 2.55 3.73 3.54 Mean 

Fatigue 
3.03 2.64 3.81 3.91 Mean 

MSEMD5 4.64 4.42 

Slow—Fast 
3.61 3.52 3.85 4.00 Mean 

MSEMD6 4.88 4.96 

Interest 2.95 2.75 2.32 2.21 Mean 

MSEMD7 2.37 1.96 

Calm 

See Appendix R for 
the key to 

abbreviations. 



87 

Table 12 

Summary of MANCOVA for Posttest Mood Scores 

Source Value* Approx. F Hypoth. DF Error DF Sig. of F 

Group(G) 0.226 4.479 30.00 122.00 0.001

Sex(S) 0.820 0.891 15.00 61.00 0.577 
G x S 0.803 0.471 30.00 122.00 0.991 

1st Parameter (Elated vs. Neutral) 
Group 0.371 6.903 15.00 61.00

0.001 

2nd Parameter (Depressed vs. Neutral) 
Group 0.487 4.287 15.00 61.00 0.001 

*Test statistic - Wilks' Lambda 

N E. 96 
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effects for either subject gender or a gender by mood 

interaction were found. But as expected, there was a 

significant treatment group main effect with a Wilks' Lambda 

of 0.226 and a multivariate F(30,122)=4.479, p<.001. To 

assess if group differences were in the predicted 

directions, multivariate planned contrasts between Elated 

and Neutral groups, and between Depressed and Neutral groups 

were conducted (see Table 12). These planned contrasts show 

a pattern of expected between group differences. In order 

to examine the nature of the multivariate results further, 

univariate F statistic planned contrasts were performed (see 

Table 13). As expected, Depressed subjects reported more 

depressed mood, wrote fewer numbers in the Writing Speed 

task, and were slower in the 
Counting task than subjects in 

the Neutral group. Also as expected, Elated subjects 

reported less depressed 
mood, counted faster in the Counting 

task, and wrote more 
numbers in the Writing Speed task than 

subjects in the Neutral 
group. As subjects in the Elated 

and Depressed groups both 
differed significantly from 

subjects in the Neutral 
group in the predicted direction, 

they must also differ 
significantly from each other. 

Therefore, the 
manipulation check data provide support, 

independent of any effects 
for the pain variables, that the 

mood induction 
successfully induced the desired mood states 

in subjects. 
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Table 13 

Summary of MANCOVA for Posttest Mood Scores 

Univariate F Tests (D.F.- 1, 75) 

Source Hypoth. SS Error SS Hypoth. MS Error MS F 
Sig.of F

Group 
1st Parameter (Elated vs. 

Neutral) 

MAACL D 796.71 1615.37 

MAACL H 175.97 477.16 

MAACL A 148.68 500.99 

WS 287.28 1691.08 287.28 22.55 

Count 13.95 98.58 13.95 1.31

MVAS A 1.56 397.33 1.56 

MVAS D 88.11 166.78
88.11 

MVAS H 114.41 127.13 114.41 

SEMD 1 22.79 
22.79 

SEMD 2 

43.20 

SEMD 

17.82 38.80 17.82

3 22.65 40.20 22.65

SEMD 4 31.63 73.19
31.63 

57.01 27.19

SEMD 6 
SEND 5 27.19 

SEMD 7 
26.86 57.24 

2.99 

27.86 

49.13 2.99 

2nd Parameter (Depressed 
vs. Neutral)Group 

21.54 

MAACL D 368.16 161 

MAAcL H 86. 6 

5.37 368.16 
6.36 

MAACL A 56.17 

477. 
500.99 

16 
86.86 
56.17 6.68 

22.55 

WS 129.33 
. 

1691.08 
98.58 

1298:1; 
1.31 

Count 8 42 

MVAS A 6.35 
6.35 

2.22 
5.30 

MVAS D 

397.33 
1.70 

MVAS H 

64.20 
20.91 

166.78 
127.13 

64.20 
20.91 

796.71 
175.97 
148.68 

21.54 
6.36 
6.68 

5.30 
2.22 
1.70 

0.58 
0.52 
0.54 
0.98 
0.76 
0.76 
0.66 

2.32 0.58 

SEMD 1 2.32 
43.20 2.45 0.52 

SEMD 2 2.45 
38.80 6.52 0.54 

SEMD 3 6.52 
40.20 9.02 0.96 

SEMD 4 9,02 
73.19 12.98 0.76 

SEMD 5 12.98 
57.01 1.61 0.76 

SEMD 6 1.61 
57.24 4.29 0.66 

SEMD 7 
4.29 49.13

See A endix R for the key to abbreviations.pp 

36.99 0.001 
27.67 0.001 
22.26 0.001 

12.74 0.001 
10.61 0.002 

0.29 0.589 
39.62 0.001 
67.50 0.001 

39.57 0.001 
34.45 0.001 
42.25 0.001 
32.42 0.001 
35.77 0.001 
35.19 0.001 
4.57 0.036 

17.09 0.001 
13.65 0.001 
8.41 0.005 

5.74 0.019 
6.41 0.013 

1.20 0.277 
28.87 0.001 
12.34 0.001 

4.03 0.048 
4.74 0.033 

12.16 0.001 
9.24 0.003 

17.08 0.001 
2.11 0.151 
6.55 0.012 
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Dependent Variables 

The primary experimental hypothesis, hypothesis 1, 

predicted Depressed subjects would demonstrate less 

tolerance for pain than Neutral subjects; and Elated 

subjects would demonstrate greater pain tolerance than 

Neutral subjects. 

Hypotheses 3 and 4 predicted no significant 

differences for the Pain Threshold measure, and no 

significant effects for subject gender or a gender by mood 

interaction. 

All of the above hypotheses (1, 3, and 4) were tested 

by submitting the Pain Tolerance and Pain Threshold data to 

a multivariate analysis of covariance. Table 14 contains 

the means and standard deviations for all posttest pain 

variables. Initial analyses revealed the posttest Pain 

Tolerance and Pain Threshold 
data distributions were 

positively skewed. The skewness was corrected using 

procedures indentical to 
those described for the pretest 

pain variables. The means, standard deviations, means of 

transformed scores, and 
the adjusted means for transformed 

scores for Pain Tolerance 
and Pain Threshold are presented 

in Table 15. The 
transformed data were submitted to a 

multivariate analysis of 
covariance (see Table 16). 

The results 
provide unequivocal support for the main 

experimental hypothesis. 

cold—induced pain less 
than Neutral subjects (F(1,88)-12,92 

Depressed subjects tolerated the 
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Table 14 

Means and Standard Deviations for 

Posttest Pain Assessment Scores 

Variables 

Pain 
Threshold 
(Seconds) 
Pain 
Tolerance 
(Seconds) 
Intensity 
Rating #1 

Intensity 
Rating #2 

Intensity 
Rating #3 

Intensity 
Rating #4 

Intensity 
Rating #5 

Affect 
Rating #1 

Affect 
Rating #2 

Affect 
Rating #3 

Affect 
Rating #4 

Affect 
Rating #5 

N-16, 

Elated 
Male Female 

Depressed Neutral 
Male Female 

8.50 13.06 11.56 10.24 

8.96 7.42 4.51 
2.59 

88.39 110.87 
64.39 87.11 

81.76 83.09 
66.24 90.17 

4.93 5.23 4.98 5.01 

1.70 1.55 1.90 1.40 
(14) 

6.10 6.26 6.60 6.51
1.49 1.72 1.50 1.63 

(15) 
(15) (13) 

6.68 6.85 6.73 7.24 

1.17 1.38 1.67 1.27 

6.97 6.59 6.80 6.96

(10) (9) 
(13) (13) 

1.37 1.06 1.94 1.19 

(9) (8) (6) (5) 

6.87 6.69 
6.44 7.94

1.56 0.94 
1.79 0.32

(7) (7) 
(5) (5)

5.46 5.44 
5.74 5.54
1.46 1.48 

1.95 1.67 (13) 

6.48 6.23 7.19 6.95 

0.95 1.69 1.06 1.45 

(14) 
(15) 

(13) 
7.23 7.12 7.36 

7.

0.86 
1.43 1.04 1.48

(13) (14) 
(10) (9) 

7.11 6.79 
7.00 7.02 
1.51 1.35

1.48 1.14 (6) (5) 

(9) (8) 7.02 7.88
6.94 5.91
.70 0.80 

1,29 0.38
1

(7) (7) 
(5) (5) 

unless otherwise 
noted in 

parentheses. 

Male Female 

9.60 14.17 Mean 
3.67 23.11 S.D. 

76.77 111.83 Mean 
65.90 95.34 S.D. 

5.26 
1.35 

6.72 
1.41 
(13) 
6.57 
1.71 
(9) 
6.78 
1.69 
(6) 
6.02 
1.84 
(5) 
6.11 
1.36 

6.80 
1.39 
(13) 
7.06 
1.15 
(9) 
6.85 
1.72 
(6) 
5.98 
2.09 
(5) 

5.07 Mean 
2.02 S.D. 
(15) 
5.67 Mean 
1.78 S.D. 
(12) 
6.65 Mean 
1.47 S.D. 
(11) 
6.82 Mean 
1.32 S.D. 
(9) 
6.70 Mean 
1.51 S.D. 
(7) 
5.52 Mean 
1.74 S.D. 
(15) 
6.38 Mean 
1.19 S.D. 
(12) 
6.99 Mean 
0.98 S.D. 
(11) 
7.26 Mean 
0.99 S.D. 
(9) 
6.59 Mean 
1.57 S.D. 
(7) 
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Table 15 

Posttest Pain Tolerance and Threshold, Means and Standard 
Deviations and Means of Logarithmic Transformations 

Group Elated 
Sex Male Female 
Tiff T1-67 (16) 
Pain Threshold 

Depressed Neutral 
Male Female Male Female 
T1-67 (16) TI67 (16) 

Raw Mean 8.50 
Raw S.D. 2.59 

13.06 
8.96 

11.56 
7.42 

10.26 
4.51 

9.60 
3.67 

Log Mean 0.91 
Adj Mean- 1.00 

1.03 
0.99 

1.00 
0.95 

0.97 
0.98 

0.96 
0.97 

Pain Tolerance 

Raw Mean 88.39 
Raw S.D. 64.39 

110.87 
87.11 

81.76 
66.24 

83.09 
90.17 

76.77 
65.90 

Log Mean 1.86 
Adj Mean- 1.96 

1.93 
1.90 

1.82 
1.70 

1.74 
1.68 

1.77 
1.85 

*Adjusted for outlier. 

Adjusted for covariate. 

10.53* 
6.29* 

0.93 
0.91 

111.83 
95.34 

1.90 
1.92 
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Table 16 

Summary of MANCOVA Results for Transformed 
Pain Tolerance and Pain Threshold Scores 

Source Value Approx. F Hypoth. DF Error DF Sig. of F 

Group(G) .7806 5.734 4.00 174.00 .001 
Sex(S) .9976 0.105 2.00 87.00 .900 
G x S .9655 0.771 4.00 174.00 .546 

1st Parameter (Elated vs. Neutral) 

Group .8991 4.882 2.00 87.00 .010 

2nd Parameter (Depressed vs. Neutral) 

Group .8556 7.330 2.00 87.00 .001 

Univariate 

Variable Hypoth. SS Error 

F 

SS 

Neutral) 

Tests with 

Hypoth. MS 

(1,88) D.F. 

Error MS F Sig. of F 

1st Parameter (Elated vs. 
PT .424 3.88 .424 .044 9.60 .003 

PTh .029 2.03 .029 .023 1.26 .264 

2nd Parameter 
PT .570 
PTh .010 

(Depressed 
3.88 
2.03 

vs. Neutral) 
.570 
.010 

.044 

.023 
12.92 
0.42 

.001 
.516 

PT-Pain Tolerance, PTh-Pain 
Threshold 

I`1 96 

A 
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p<.001) whereas the Elated subjects tolerated the cold water 

significantly longer than Neutral subjects (F(1,88)=9,60, 

2<.003). Experimentally induced moods caused significant 

changes in subjects' pain tolerance. 

Wolff (1978) has argued that pain tolerance is a 

relatively poor predictor of a given individual's reaction 

to, and tolerance of, pain. Based on factor analytic 

research, he suggests that Pain Sensitivity Range (PSR), the 

arithmetical difference between pain tolerance and pain 

threshold (Pain tolerance - Pain threshold = PSR), is a more 

stable characteristic of an individual and therefore more 

suitable for prediction of the individual's ability to 

tolerate pain. 

A second analysis was conducted with the pain 

tolerance data. Pain sensitivity ranges were calculated for 

the pretest (covariate) pain 
tolerance data and the posttest 

pain tolerance data, and they 
were submitted to an analysis 

of covariance. The results were identical to the first 

analysis of the pain tolerance data. Therefore, 
future

discussion will concern 
itself with the initial analyses of

the pain tolerance data. 

The results also 
supported hypothesis 4, which 

predicted no 
significant effects for gender or a gender by 

mood interaction for 
Pain Tolerance or Threshold. 

Univariate F tests 
with planned 

contrasts (see Table 16) 

also revealed no 
significant effects for Pain Threshold, as 
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predicted by hypothesis 3. 

Hypothesis 2 predicted Depressed subjects would 

report greater Pain Affect than Neutral subjects and Elated 

subjects would report less Pain Affect than Neutral 

subjects. Hypothesis 3 predicted no differences for ratings 

of Pain Intensity. 

To test these hypotheses, the first three pain 

ratings for Pain Affect and Pain Intensity were submitted to 

separate analyses of covariance with repeated measures. 

These analyses were conducted with BMDP Statistical 

Software. In these analyses, each pretest pain rating 

served as the covariate for the corresponding posttest pain 

rating. The descriptive statistics for Pain Intensity and 

Pain Affect ratings are shown in Tables 17 and 18 

respectively. 

Both hypotheses 2 and 3 
were supported. The summary 

of the analysis of covariance 
with repeated measures in 

Table 19 shows no 
significant effects for the Pain Intensity 

data, except for the main 
effect of time, that is, Pain 

Intensity ratings 
increased with length of time the hand was 

immersed. However, the effect 
for experimental treatment 

just failed to achieve statistical significance

(F(2,48)=3.01, p<.06). The Pain Affect 
ratings show an (2,

49)=5.28, 
additional effect for experimental treatment 

(

p< 0.01). 
The significant 

main effect for treatment for the 



96 

Table 17 

Means, Standard Deviations, and Adjusted Means for 

Pretest and Postest Pain Rating Scores 

Group 
Sex 

Pretest 

Elated 
Male Female 

Depressed 
Male Female 

Pain Intensity 

#1 Mean 
#1 S.D. 

4.44 
1.61 

4.65 
0.76 

3.53 
1.10 

3.88 
1.78 

#2 Mean 
#2 S.D. 

5.74 
2.04 

5.72 
1.11 

4.83 
1.70 

4.80 
1.68 

#3 Mean 
#3 S.D. 

7.19 
0.72 

6.79 
1.00 

6.03 
1.38 

5.50 
1.83 

Posttest Pain Intensity 

#1 Mean 
#1 S.D. 

4.63 
1.53 

4.80 
1.76 

3.93 
1.38 

5.01 
1.38 

#2 Mean 
#2 S.D. 

5.80 
1.63 

6.02 
1.67 

5.98 
1.42 

5.96 
1.67 

#3 Mean 
#3 S.D. 

6.73 
1.18 

6.68 
1.50 

6.73 
1.67 

7.24 
1.27 

Posttest 

#1 Mean 
#2 Mean 
#3 Mean 

Pain Intensity 
Adjusted by Pretest 

5.02 
5.62 
5.92 

#1 - First rating 
#2 - Second rating 
#3 - Third rating 

5.10 
5.85 
6.04 

4.72 
6.20 
6.43 

5.65 
6.19 
7.17 

Neutral 
Male Female 

4.18 4.50 
0.97 2.29 

5.50 5.48 
1.41 2.40 

6.30 6.79 
1.58 1.59 

4.65 4.17 
1.51 1.86 

5.82 5.24 
1.40 1.62 

6.02 6.50 
1.89 1.47 

Covariate 

5.16 4.54 
5.74 5.18 
5.59 5.86 
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Table 18 

Group 
Sex 

Means, Standard Deviations, 
and Adjusted Means for 

Pretest and Postest Pain 
Rating Scores 

Depressed Neutral 

Male Female Male Female Elated 
Male Female 

Pretest Pain Affect 

#1 Mean 5.30 
#1 S.D. 1.42 

#2 Mean 6.78 
#2 S.D. 1.12 

#3 Mean 7.63 
#3 S.D. 0.60 

Posttest Pain Affect 

#1 Mean 
#1 S.D. 

4.93 
2.08 

4.57 
1.32 

5.78 
1.22 

6.85 
1.03 

5.15 
1.85 

#2 
6.51 5.93 

1.11 1.72
#2 Mean 

S.D. 

#3 Mean 7.19 6.95
#3 0.96 1.57S.D. 

Posttest Pain Affect 
Adjusted by 

Pretest Covariate 

5.97 5.95

5.17#1 Mean 5.70 5.66

#2 Mean 6.11 5.96 6.82 
6.82 5.84 

6.23 

#3 Mean 6.43 6.52 7.07
 7.65 

4.27 4.53 5.12 

1.33 1.84 1.18 

5.70 
1.34 

5.19 
1.98 

5.92 
1.74 

6.52 
1.26 

5.49 
2.03 

6.83 
1.66 

4.98 
1.15 

5.40 
1.47 

5.63 
1.18 

6.75 
1.02 

6.53 
1.54 

5.87 
1.41 

7.36 
1.04 

7.49 

1.48

6.65 
1.26 

#1 - First rating 

#2 - Second rating 

#3 - Third rating 

4.92 
2.15 

6.59 
1.29 

7.30 
0.92 

4.61 
1.34 

6.09 
1.06 

6.89 
0.97 

5.01 
5.77 
6.27 



Pain Affect data was analyzed further with Newman—Keuls 
multiple—range test (Bruning & Kintz, 1977). The Newman-
Keuls analysis showed the Pain Affect reports of Depressed 

subjects were greater when compared to the reports of Elate( 
and Neutral subjects (2< 0.01). The Neutral and Elated 

subjects reports of Pain Affect did not differ significantly 

(2> 0.1). 

Because the Pain Intensity data were extremely close 

to achieving statistical significance for the treatment main 

effect, these data were also submitted to a Newman-Keuls 

analysis. The same pattern of significance was found for 

the Pain Intensity data as had been found for the Pain 

Affect data. Depressed subjects reported more Pain 

Intensity than subjects in the other 
two groups, which did 

not differ significantly from 
each other. 

Mood duration. Because the durability of the moods 

induced by the Velten mood 
induction procedure has been 

questioned in the 
literature (Kenealy, 1986), a third 

trial. assessment of mood followed the second cold-pressor

This additional 
assessment of mood bears no direct 

relationship to the 
experimental hypothesis or the results 

Previously reported. 
The additional 

data could, however, 

provide useful 
information for future 

research with the 

Velten mood induction 
procedure. 

mood-duration assessment was 
The analysis of this

identical to the posttest mood assessment analysis. 
The 
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Table 19 
Summary of Repeated Measures ANCOVA for 

Posttest Intensity and Affect Pain Rating Scores 

Pain Intensity Ratings (N=55) 

Source SS DF MS F Si .of F

Group(G) 
Sex(S) 
G x S 
Error 

19.35 2 9.67 3.01 
0.61 1 0.61 0.19 
5.33 2 2.66 0.83 

154.21 48 3.21 

Time(T) 24.51 
T x G 2.66 
T x S 1.53 
TxGXS 3.39 
Error 80.73 

0.06 
0.67 
0.44 

2 12.26 14.73 0.01 
4 0.66 0.80 0.52 
2 0.76 0.92 0.40 
4 0.85 1.02 0.40 

97 0.83 

Pain Affect Ratings (N=56) 

Source SS DF 

Group(G) 26.83 2

Sex(S) 0.38 1

G x S 4.03 2 

Error 124.54 49

Time(T) 
T x G 
T x S 
TxGxS 
Error 

22.95 
2.53 
0.58 
4.27 

72.50 

2 
4 
2 
4 

99 

MS 

13.42 
0.38 
2.02 
2.54 

11.47 
0.63 
0.29 
1.07 
0.73 

F Si .of F 

5.28 
0.15 
0.79 

15.67 
0.87 
0.39 
1.46 

0.01 
0.70 
0.46 

0.01 
0.49 
0.68 
0.22 
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Variables 
(N) 

MAACL 
Depression 

MAACL 
Hostility 

MAACL 
Anxiety 

Writing 
Speed 

Count 
Time 

MVAS 
Anxiety 

MVAS 
Despondency 2.00 2.21 

Table 20 

Means and Standard Deviations for 

Duration Mood Assessment Scores 

Elated Depressed Neutral 

Male Female Male Female Male Female 

TT-67 (16) TITT (16) TI-6T (16) 

11.88 11.56 
14.75 19.06 13.38 16.13 Mean 

5.38 5.62 6.02 7.05 4.03 5.75 S.D. 

7.25 7.81 8.44 10.94 

2.93 3.08 3.44 2.41 

6.06 
2.57 

6.00 7.19 

3.03 2.59 
9.38 
3.44 

54.88 51.25 51.56 48.88 

7.70 7.02 12.14 8.43 8.12 9.56 

4.78 5.80 5.86 5.54 6.93 6.24 Mean 

2.61 2.38 3.00 1.59 
1.83 2.38 

3.50 3.23 

2.72 2.84 

MVAS 
Happiness 

MSEMD1 
Strength 

MSEMD2 
Dull-Loud 

MSEMD3 
Happy 

MSEMD4 
Fatigue 

MSEMDS 
Slow—Fast 

MSEMD6 
Interest 

MSEMD7 
Calm 0.70 

2.48 1.88

8.00 8.55
1.56 

4.38 
0.81 

3.94 
0.68 

4.63 
0.50 

4.25 
1.00 

4.38 
0.96 

4.75 
0.68 

2.31 

1.64 

4.63 
1.09 

4.13 
0.96 

4.88 
0.81 

4.50 
1.10 

4.38 
0.96 

5.00 
0.73 

2.25 
0.93 

See A
endix R for the key to abbreviations.pp 

3.59 3.93 

1.63 2.66 

4.08 4.94 
2.25 2.59 

5.98 5.41 
2.46 1.89 

3.94 
1.29 

3.69 
1.08 

3.94 
1.29 

3.44 
1.46 

3.21 
2.67 

2.53 
2.13 

3.65 Mean 
2.48 S.D. 

3.93 Mean 
3.05 S.D. 

6.71 6.12 Mean 
1.61 2.05 S.D. 

3.25 4.00 
1.00 0.97 

2.69 3.81 

0.95 0.81 

3.31 4.06 
1.01 0.57 

2.81 
1.17 

3.56 2.81 

1.36 

4.06 
1.24 

2.19 
2.98 2.44 2.56 Mean 

0.72 0.89 1.26 S.D. 

1.11 

3.38 
1.02 

4.13 
0.96 

3.81 Mean 
1.05 S.D. 

3.13 Mean 
1.02 S.D. 

3.63 Mean 
1.26 S.D. 

3.31 Mean 
1.30 S.D. 

4.13 3.06 Mean 
1.02 1.12 S.D. 

4.31 
0.79 

3.69 Mean 
1.40 S.D. 

0.66 

9.75 9.44 Mean 
2.74 3.60 S.D. 

8.19 8.56 Mean 
2.17 3.31 S.D. 

48.81 50.00 Mean 
S.D. 
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Duration 
Table 21 

Mood Assessment Scores 
Duration Means Adjusted for Pretest Covariates 

Elated Depressed Neutral 

Variables Male Female Male Female Male Female 

(N) TM (16) T1-61- (16) TI67 (16) 

MAACL 11.70 12.48 15.81 18.54 13.66 14.57 Mean 

Depression 

MAACL 7.23 7.85 8.90 11.05 9.63 8.97 Mean 

Hostility 

MAACL 5.99 6.13 7.85 9.60 7.93 7.87 Mean 

Anxiety 

Writing 52.91 53.38 50.00 46.62 51.45 51.02 Mean 

Speed 

Count 5.03 5.66 6.22 6.06 6.63 5.53 Mean 

Time 

MVAS 3.50 3.68 3.71 3.95 3.12 3.15 Mean 

Anxiety 

MVAS 2.42 2.29 3.79 5.27 2.64 3.43 Mean 

Despondency 

MVAS 8.09 8.13 5.96 5.69 6.43 6.41 Mean 

Happiness 

MSEMD1 4.47 4.57 3.77 3.38 3.96 3.86 Mean 

Strength 

MSEMD2 4.05 3.93 3.68 2.93 3.65 3.13 Mean 

Dull-Loud 

MSEMD3 4.75 4.69 3.85 3.40 3.96 3.80 Mean 

Happy 

MSEMD4 4.34 4.36 3.26 3.05 3.97 3.46 Mean 

Fatigue 

MSEMD5 4.41 4.25 
3.34 3.14 3.99 3.17 Mean 

Slow-Fast 

MSEMD6 4.80 4,88 
4.08 3.44 4.21 3.77 Mean 

Interest 

MSEMD7 2.34 2.96 
2.44 

2.57 2.31 2.30 Mean 

Calm 

See Appendix R for 
the key to 

abbreviations. 
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descriptive statistics are shown in Table 20. 

Table 21 contains the means for the mood-

durationvariables adjusted by the pretest mood scores. The 

mood-duration data were submitted to a multivariate analysis 

of covariance (see Table 22). Though an overall significant 

effect for mood exists, the multivariate planned contrast 

shows a significant effect only for the Elated versus 

Neutral group comparison. No significant difference exists 

between the Depressed and Neutral groups. Planned contrasts 

in Table 23 demonstrate the relationships at the univariate 

level. 

The results of the univariate planned contrasts show 

a pattern of mixed results: some measures show the mood 

inductions lasted the duration 
of the experiment and others 

show the induced moods had diminished. The implications of 

these mood-duration 
findings will be discussed in following 

sections. 

Demand
-characteristic check. Subjects' responses to 

("What 
the two questions from the Expectation questionnaire

is the question the experimenter is trying to answer? 
What 

do you think the 
investigator expects to find from this 

study; that is, what 
result do you think he hopes to 

obtain?") were 
categorized by the experimenter and an 

independent rater 
using the 

following criteria: (1) a

correct hypothesis 
or result 

- a subject accurately 

describes either the 
hypothesis, or the expected result, for 
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Table 22 

Summary of MANCOVA for Duration Mood Scores 

Source Value* Approx. F Hypoth. DF Error DF Sig. of F 

Group(G) 0.469 1.873 30.00 

Sex(S) 0.841 0.766 15.00 

G x S 0.628 1.064 30.00 

1st Parameter (Elated vs. Neutral) 

Group 0.595 2.772 15.00 

2nd Parameter (Depressed vs. 
Neutral) 

Group 0.788 1.097 15.00 

*Test statistic - Wilks' Lambda 

122.00 
61.00 
122.00 

61.00 

61.00 

0.009 
0.708 
0.392 

0.003 

0.378 

N . 96 



246.32 
185.79 
98.89 

221.61 
11.39 

0.24 
39.37 
76.94

11.89 
8.04 
18.26 
16.30 
16.40 
17.99 
0.32 
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Table 23 

Summary of MANCOVA for 
Duration Mood Scores 

Univariate F Tests (D.F.= 1, 75) 

Source Hypoth. SS Error SS ilyEaLLLI§ Error MS Sig.of F 

Group 
1st Parameter (Elated vs. 

Neutral) 

MAACL D 246.32 1812.59 

MAACL H 185.79 550.94 

MAACL A 98.89 485.90 

WS 
Count 

221.61 1790.19 

11.39 141.20 

0.24 79.10
MVAS D 39.37 
MVAS A 

344.14 

MVAS H 76.94 214.12

SEMD 2 
SEND 1 11.89 60.96

8.04 53.55
SEMD 3 
SEMD 4 

18.26 57.16

SEMD 6 
16.40 
16.30 93.97 

SEND 5 
79.67 

SEMD 7 
17.99 69.82 

0.32 
53.26 

2nd
up 
Parameter (Depressed vs. Neutral) 4.78 0.032 

Gro 

MAACLD 115.63 

24.17 
7.35 0.76 0.385

1.31 0.257 
MAACL H 5.60 

1812.59 
11::(1 
8.46 6.48

MAACL A 8.46 

55085..94 
90 4 4.42 0.039 

179 

0.05 

0.19 
141.20 

111).A 
23.87 
1.88 0.03 0.868

WS 105.54 

24.17 10.19 0.002
7.35 11.68 0.001
6.48 15.26 0.001

23.87 9.28 0.003
1.88 6.05 0.016

5.05 0.05 0.829
4.59 8.58 0.005
2.85 26.95 0.001

0.81 14.63 0.001
0.71 11.27 0.001
0.76 23.96 0.001
1.25 13.01 0.001
1.06 15.44 0.001
0.93 19.32 0.001
0.71 0.46 0.502

Count 1.19 0.279 

MVAS A 6.00 

6.00 
5.05 
4.59 6.00 0.017 

1.52 0.221 

MVAS D 27.54 

379.10
2.85 

MVAS H 4.35 

344.14 274:5A 
214.12 1.68 0.199 

1.37 
0.81 

0.12 0.734 

SEMD 1 
SEMD 2 

1.37 0.08 
0.71 

. 
1.05 0.308 

SEMD 3 
0.08 

60.96

5 0.80 
0.76 

3.08 0.083 

SEMD 4 
0.80 

53.7.: 
3,86 

1.25 
1.33 0.253 

SEMD 5 
3.86 93.97 1.41 

1.06 
0.70 0.407 

1.41 
79.67 0.65 

0.93 
2.13 0.148 

1.52 

69.82 
53.26 

SEMD 7 

1.52 
0.71

SEMD 6 0.65 

See Appendix R 
for the key to abbreviations. 
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his or her mood condition; (2) a mood-pain relationship -

any answer indicating an unspecified mood-pain 

relationship(i.e., typically paraphrasing the rationale for 

the study, "we are interested in learning about individuals' 

reactions to painful stimulation when experiencing a 

particular mood.") (see Appendix D; section 2); ( 3) an 

incorrect hypothesis or result - answers in this category 

bore little or no relationship to either the hypothesis or 

anticipated results of the study. Examples of answers which 

fell into category three include questions left unanswered 

or answered (e.g., "I don't know") or answers which made no 

mention of pain or mood, or answers 
that referred to 

ancillary aspects of the study 
(e.g., "That you can control 

your feelings by knowing your 
own expectations"). 

Only six disagreements 
arose between the two raters' 

categorizations of responses. 
These discrepancies were 

resolved by mutual 
agreement, following a review of the 

selection criteria, and 
100% agreement was achieved in the 

ratings. 

The data showed 
subjects generally were unable to 

express either the 
experimental hypothesis or the 

two women in the elated Only anticipated results. 
c::::::°n 

answered the Hypothesis question correctly. Fifty 
p

of the women and 33% of 
the men 

articulated a vague 

hypothesis with no 
other 

insight than that provided by the 

rationale for the 
study; and 

46% of the women and 67% of the 
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men were incorrect. 

Three men, one in each mood condition, and five 
women, four in the elated condition and one in the depressed 
condition, answered the Result question correctly. But 29% 
of the men and 44% of the women indicated only that the 

study had something to do with mood and pain, and an 

additional 65% of the men and 46% of the women guessed the 

anticipated result of the study incorrectly. 

Though these results only indicate subjects were 

unable to express the hypothesis or anticipated-results of 

the study clearly, and cannot confirm that subjects had no 

understanding of the study at any level of awareness, they 

raise serious doubt that the degree of influence of demand 

characteristics was significant. 

Under the experimenter's 
encouragement for honest 

responses, subjects were asked, "Did the mood statements you 

read affect you, or did they not have any effect? Did you 

ever feel that you were just 
behaving in accordance with the 

mood statements so as not 
to mess up the experiment?" 

The response to the 
latter question was unambiguous. 

Only one male (depressed mood) and four females 
(

mood, one depressed and 
one neutral 

mood) reported they felt 

they 
statements so as not 

had responded to the 
mood tothat

hinder the experiment. The remaining 95% of subjects

reported responding naturally to the mood inductions,

is, without concern for 
the outcome 

of the study. In 
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response to the former question, as expected, the majority 
of subjects in the neutral condition (69%) reported the 

induction had no effect on their mood. Unexpectedly 

however, four men and six women reported the neutral mood 

statements did affect their mood. Conversely, only three 

men (one elated, two depressed mood) and no women reported 

the elated or depressed mood induction had no effect on 

their mood state. Stated another way, 98% of the elated 

subjects and 96% of the depressed subjects reported the 

mood-induction had changed their mood. 

All subjects who indicated their mood had been 

altered by reading the mood statements were asked to rate 

the degree of mood change on a scale from one to ten (one 

representing the least amount of 
change). Sixty-three 

Percent of subjects in the 
elated condition and 75% of 

subjects in the depressed 
condition reported the degree of 

mood change as a "six" or 
greater. 

The results of the 
post-experiment interview further 

suPPort the conclusion 
that demand characteristics 

associated with the mood 
induction were not a significant 

methodological problem in 
the current study. 

The results 
provide strong 

support for the main

hypotheses of the study. It was shown that the 

ex

groups were initially 
equivalent in mood state and pain 

behaviour prior to 
the 

experimental treatment. The 
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manipulation check revealed that the laboratory mood-

induction procedures produced the predicted changes in mood 

as reflected in subjects' behaviour and self-reported mood. 

Analysis of the pain variables, the primary dependent 

variables, showed the experimental treatments produced the 

hypothesized changes in pain. Laboratory induction of 

depressed mood caused men and women to tolerate cold-induced 

pain for less time than the control subjects. Laboratory 

induction of elated mood caused men and women to tolerate 

the cold-induced pain for more time than the control 

subjects. The induced moods did not 
produce between-group 

differences in subjects' pain 
threshold. Depressed 

subjects' ratings of pain 
affect were significantly greater 

than elated or neutral 
subjects' ratings, which did not 

differ from each other. 
An identical pattern of results was 

found for the pain 
intensity data, although the data just 

failed to achieve 
statistical significance. And finally, 

subjects, performance in 
the study did not appear to have 

elaborated 
been unduly influenced 

by demand 
characteristics. 

implications of these 
results will be further in 

the discussion. 
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Discussion 

The purpose of the present study was to extend our 

understanding of mood-pain relationships by attempting to 
test experimentally for a cause-effect relationship between 

depressed and elated mood states and the experience of pain. 
As mentioned in the introduction, the impetus for the study 

arose from several considerations. 

First, gate-control theory (Melzack & Wall, 1983) 

predicts that affective states may directly influence the 

experience of pain. But the gate-control theory did not 

predict which affective states, or under what conditions 

these affective states, would aggravate or alleviate pain. 

An experimental investigation was needed to test whether a 

mood could produce a change in 
pain. 

Second, certain pain-emotion 
relationships have been 

assumed to exist even 
though empirical support for these 

relationships was lacking 
in the literature. Much of the 

affect—pain literature 
consisted of correlational studies, 

which did not address 
the question of 

whether affective 

states caused changes in 
pain. 

Third, a review of 
the literature 

showed that the 

results of the 
research on 

depression and pain were 

inconsistent. Some 
research showed 

patients with clinical 

depression experience increased tolerance for pain 
(von

, 1973) and other research showed depressed
Rnorring et al. 

to pain (Lewinsohn et al., 

individuals are more sensitive 



and elated mood and pain. 

1973). Furthermore, it was not clear if results from 
studies of clinical depression and pain could be generalized 
to the effects of depressed affect on pain. A study was 
needed to examine the causal influence of depressed mood 
pain. 
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on 

Fourth, the literature review showed a negligible 

amount of research investigating the effect of positive mood 

on pain. The extant research indicated that euphoria 

induced by strenuous exercise was associated with 

hYpoalgesia (Janal et al., 1984). The research was 

confounded regarding the causal effect of euphoria on pain. 

The euphoria and pain insensitivity may have both been 

results of the exercise. More research was needed to 

determine if an elated mood might 
alleviate the experience 

Of painful stimulation. 

A laboratory experiment was 
selected as the best method 

to test for a cause-effect 
relationship between depressed 

The cold-pressor methodology had 

been well established in the pain 
literature as a reliable

and valid means of 
inducing pain in experimental subjects 

(Wolff, 1978). The Velten 
mood induction procedure had been 

used extensively in other 
areas of psychological research 

but had never been 
used in an 

investigation of pain 

By bringing these two 
Phenomena (Kenealy, 1986),

methodoloies together, one could control for many potentialg experimentally test for a causal 

confounding variables and 



influence of mood on pain. 

The Manipulation of Mood 

The objective of the experiment depended upon whether 
the mood-induction procedure would induce the required mood 
states in subjects. Special measures were taken to verify 
the desired mood states had been induced in subjects and 

that the mood states were not merely artifacts of demand 

characteristics of the experiment. 

Both behavioural and self-report measures of mood state 

showed changes consistent with the successful induction of 

depressed and elated moods. It appears very unlikely demand 

characteristics confounded the results in the present study. 

Subjects were unable to identify either the hypothesis or 

the anticipated results of the 
study and therefore could not 

have had a clear idea what 
behaviour would 

::r rtehgernur , 

required to

support the experimenter's investigation.

majority of subjects 
reported experiencing actual mood 

change due to the mood 
induction. 

In summary, the mood 
manipulation check and the demand 

characteristic check 
presented a uniform pattern of results 

consistent with the 
successful induction of the desired mood 

states. 
EYES)tteAeJ. 

The primary 
hypothesis 

(hypothesis 1) was that subjects 

made to feel 
depressed would 

tolerate the pain of the cold-

Pressor task for less 
time than 

subjects in the control 

111 
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group; and subjects made to feel elated 
would tolerate the 

pain longer than subjects in the 
control group. The results 

clearly supported this 
hypothesis. 

As predicted by 
hypothesis 4, no significant effects 

were found for gender on 
any pain measures, or for any 

measures of mood state. 
This study adds to the body of 

research that fails to find 
gender differences in laboratory 

investigations of pain 
phenomena (Blitz & Dinnerstein, 1971; 

Hardy et al., 1953; 
Scott & Leonard, 

1978; Voevodsky et al.,

1967) or to find 
gender 

differences from investigations 

usin the Velten mood induction procedure (Clark, 1983).g

H otheses 2 and 3 arose from the conceptualization of
yp 

pain as a 
multidimensional 

experience. According to gate-

control theory 
(Melzack & Wall, 

1983), pain consists of 

three dimensions: 
motivational

-affective, sensory—

Other research 

discriminative, and cognitive—evaluative.

the 
distinction between affective and

had corroborated 1983) in relation to 

sensory aspects of pain (Price et al.,
t of pain. 

experimental measuremen 
predicted 

subjects in the 
depressed group 

Hypothesis 2 p 
of 

unpleasantness (i.e., pain 

would report higher ratings roup. Elated subjects 
in the neutral g

affect) than 
subjects 

t less 
pain affect than subjects in

were expected to repot 3 predicted no significant
thes-,s

the neutral group. 
HyPo

of pain intensity or pain

differences on either 

ratings 

measures were considered assessments

threshold because 
these 
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of the sensory dimension of 
pain (Harris & Rollman, 1983); 

and, the sensory component 
of pain is thought to be 

relatively unaffected by 
psychological interventions 

(Barber, 1959). 

The results showed 
only partial 

support for hypotheses 

2 and 3. Subjects in the 
depressed mood group reported more 

pain unpleasantness than 
the elated or 

neutral subjects, 

supporting hypothesis 
2. However, the elated and 

neutral 

subjects did not differ 
significantly in their report of 

othesis 2. 

pain unpleasantness, failing to 

support hyp 

redicted no significant treatment effects for
Hypothesis 3 p intensity. No sgnificant 

pain threshold or ratings of pain 

differences were found 
for pain 

threshold, supporting 

hypothesis 3. The 
results of the 

analysis of the pain 

nearly achieved statistical

intensity data very 

significance. The 
pattern of treatment

-group mean 

ntical to the pain affect data.
differences was 

identical
support a conclusion of

Therefore, the data do not clearly 
ratings as sity 

no significant effect 
for 

pain inten 

predicted by 
hypothesis 3. 

It appears 
the 

depressed and 
ealted mood 

inductions 

ratings of pain affect and

differentially affected 

subj ects' 

of these results will be

Pain intensity. The implica

ti°ns

to ga 

te-control
theory and future

considered in relation

research of mood-Pain 

relati°11shiPs. 
trol Theor 

GateCon
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The results of the current 
study are consistent with 

the gate-control theory of 
pain, presented in the 

introduction, that posits the 
multidimensional nature of 

pain. The results provide 
direct support of Melzack and 

Wall's (1983) notion that 
emotions, or in this case mood 

states, can alter one's 
tolerance of painful stimulation. 

Depressed mood was 
shown to reduce 

individuals' ability 

to tolerate painful 
stimulation and elated mood was shown to 

increase individuals' 
ability to tolerate 

pain. These 

results are particularly 
significant given the relatively 

low intensity of the 
induced moods. 

As discussed 
previously, having 

subjects rate the 

unplea
santness of the painful stimulation was

intensity and ain which 

an attempt to 
measure two dimensions of p

Melzack and Wall (1983), the 

correspond to those proposed by 

ive 
and motivational-affective dimensions

sehsoty_disoriminat 

pectively. The highest 
ratings of pain unpleasantness

res ects 

were made by the depressed subj 

and these subjects had 

A 
possible explanation 

of these 

the lowest pain 
tolerance. 

data is that the depressed mood 

resulted in greater 

sensitivity to 
the unpleasantness 

of the painful

stimulation, which in 
turn 

resulted in low pain tolerance.

does not 
hold equally for the 

This 
explanation, 

however, 

of pain 
unpleasantness. One 

elated

s less 
subjects' 

ratings 

expect that the 
elated 

unpleas 

subjects 
would rate 

the 

subjects but 
this result was not 

neutra-
ant than 

the 
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found. 

The elated mood produced very different results than 

the depressed mood. Elated subjects' ratings of pain 

unpleasantness did not differ from the neutral subjects and 

yet the elated subjects tolerated the cold pain longer than 

either the neutral or depressed subjects. The superior pain 

tolerance of the elated subjects cannot be accounted for by 

differences in perceived pain unpleasantness. An 

alternative explanation is that elated subjects felt more 

motivated and better able to cope with the painful 

stimulation than the neutral subjects. 

A conceptually interesting explanation for the pain 

rating results comes from gate-control theory. Recall from 

the introduction that a special function of the 

motivational-affective system is that of central-intensity-

monitor. When a critical threshold of stimulation is 

exceeded, the central
-intensity-monitor is believed to 

activate areas of the brain 
responsible for negative affect 

and aversive drive. 
The critical threshold, however, does 

not appear to be 
fixed or preset at any particular level. 

Instead, like the motivational-affective system itself, the

central
-intensity-monitor appears to be influenced by the 

other systems 
involved in the processing of pain. 

Therefore, it is possible that changes in mood might change

the critical 
threshold. A depressed mood might lower the

threshold, resulting in quicker activation of
critical 
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negative affect and aversive drive associated with the 

painful stimulation. A neutral or elated mood state may 

have no effect on the critical threshold or, the elated mood 

may raise the critical threshold. If the critical threshold 

were initially so high that it would not be exceeded by the 

stimulation of the cold—pressor task for a neutral mood 

state then, regardless of whether an elated mood elevated 

the critical threshold or not, one would find the pattern of 

results observed in the present study. Depressed subjects 

report more pain unpleasantness than either the neutral or 

elated subjects, which do not differ from each other. 

An unanticipated result was the finding that the pain 

intensity ratings of subjects very nearly achieved 

statistical significance in a pattern of between group 

differences identical to that for the pain affect ratings. 

It appeared the subjects' 
ratings of pain intensity may have 

been influenced by the 
mood states to nearly the same extent 

as subjects' ratings 
of pain affect. 

The conclusions 
fiom the pain intensity data are not 

clear. It may be that mood states alter both the sensory 

and affective 
dimensions of pain. But the non-significant 

findings for 
the pain threshold measure, thought to measure 

the sensory 
dimension of pain, would contradict this

conclusion. 

have been 

Alternatively, the pain intensity ratings may 

influenced, or confounded, by having subjects make 

and affective estimations of their painboth sensory 
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experience at virtually the same moment. Whatever the 

explanation, the pain intensity data stand in contrast to 

both expectations from the literature involving pain ratings 

and expectations based on gate-control theory hypotheses. 

The pain intensity results will be considered further in 

following sections. 

Though it is possible to use gate-control theory to 

explain the results of this study post hoc, such 

explanations do not establish the veracity of the theory and 

obviously more research is needed to test these 

formulations. Nevertheless, gate—control theory does 

provide a rich source of conceptual material from which the 

relationships between mood and pain can be understood and 

examined. 

Implications for Pain Research 

What follows is a 
review of the research implications 

of the present 
study. These implications will be considered 

from three 
perspectives, considerations for the continued 

use of the 
Velten mood induction procedure in pain research, 

the 
generalizability and limitations of the results, and 

replication of the 
current findings. 

The Velten 
Mood Induction Procedure 

The 
results of the mood manipulation check and the 

demand 
characteristic check suggest the Velten procedure 

induced the desired mood states in subjects.
effectively 

addition 
to the manipulation check, a mood duration 

In 
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assessment was made to test the status of the induced moods 

following the second cold-pressor trial. This additional 

measure of mood provided data which raise important 

considerations for future pain-mood research. 

The results of the duration mood assessment showed that 

the induced elated mood was maintained following the second 

cold-pressor trial. The results were not as clear for the 

depressed mood induction (see Table 23). Three measures, 

the Multiple Affect Adjective Check List - Depression Scale, 

the Writing Speed task, and the 
Despondency scale of the 

Mood Visual Analogue 
Scale, produced significance at the 

univariate level even 
though the multivariate statistic was 

But because these three measures, and no not significant. 

others, are 
significant at the univariate level, suggests 

that the univariate 
findings are more than coincidental Type 

II errors. Had the current 
study employed only the most 

popular mood—check 
measures (i.e., multiple Affect Adjective 

Check List — 
Depression Scale, Writing Speed task) (Kenealy,

1986), it would have been concluded that the de
pressed 

e:e::::s was maintained throughout the study. The pattern

shows the 
depressed subjects continued to experience 

more depressed mood than the other subjects
significantly 

but their 
positive affect recovered from a relatively low

level 
to a 

level equal that of the control subjects. What

these 
results suggest is that two dimensions of affect,

and negative, may have been influenced by the mood
positive 
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induction procedure. 

The idea that the positive mood could vary 

independently of a negative mood, for the depressed 

subjects, is supported by a review of the literature on 

transient mood states by Watson and Clark (1984). They 

conclude that investigations of self-reported transient mood 

have repeatedly found two independent factors, postive 

affect and negative affect. They argue that some mood-

states are combinations of these two orthogonal factors: 

happiness is composed of moderately high positive affect and 

relatively low negative affect and sadness is a mixture of 

high negative affect plus moderately low positive affect. 

The implication of Watson and Clark's (1984) 

conclusions for mood-pain research involving the Velten 

procedure is that mood induction may alter more than a 

single affect. The depressed mood induction may lower 

positive affect and raise negative affect as Watson and 

Clark (1984) suggest. Conversely, the elated mood induction 

may raise positive affect and lower negative affect. 

Therefore, it may be erroneous to consider elation and 

depression opposite ends of a single continuum. And if 

positive and negative affect can vary independently of each 

other, it is advisable that future mood manipulation 

investigations ensure that measures of both positive and 

negative affect are made. 

The question which remains is why did the positive mood 
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of the depressed subjects change? At least two 

possibilities exist, which are not mutually exclusive. The 

mood induction requires voluntary effort on the part of 

subjects. Depressed subjects simply may have relaxed their 

efforts as they anticipated the end of the study and failed 

to maintain the depressed mood. Secondly, subjects' mood 

may have been influenced by the second cold-pressor trial. 

Subjects may have been relieved the painful stimulation was 

completed. These speculations require validation from 

additional research. 

The results of the current study suggest the Velten 

Procedure may open a new methodology in pain research to aid 

in the study of pain-mood relationships. Among the first 

questions that might be addressed are whether the current 

r
esults are reproducible, and under what conditions may they 

be 
generalized to other types of pain, 

other types of moods, 

and other situational contexts. Many other research 

questions may also benefit from 
combining the Velten 

Procedure with laboratory 

psychological pain coping 

laboratory (Turk, et al., 

Permit examination of the 

pain methodology. Many 

strategies have been tested in the 

1983); the use of the Velten would 

effects of these pain treatments 

under different mood states. 

The importance of 
cognitions in understanding pain 

(Turk, et al., 1983) and 
depression (Beck et al., 1979) has 

been 
a growing area of research 

in both fields. The Velten 
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offer new possibilities for examining the role 

in both subjective states, pain and mood, 

because it permits the experimenter to exercise control over 

the onset and removal of the depressed mood. 

One's sense—of-control is a psychological construct 

which has received much attention in the pain (Thompson, 

1981) and depression (Blaney, 1977) literatures. The idea 

that depression reduces one's sense of self-control and 

therefore interferes with one's capacity to cope with pain 

has yet to be fully examined. The Velten procedure would 

Permit the researcher to examine interactions between mood 

states and individual difference variables thought to 

influence pain, such as the construct of sense—of-control. 

atIleralizability and Limitations of the Study 

Aside from the important theoretical interest of the 

current findings, and the research possibilities outlined 

above, 
do the results have other 

implications for pain 

research and treatment? This question will be addressed in 

four parts. To begin, the 
question of generalizing from 

laboratory pain research to clinical 
pain problems will be 

discussed. Next, the issue of 
comparing induced mood states 

t° naturally occurring moods will 
be examined. The 

conclusions of the present study 
will then be compared to 

Some conclusions of selected 
current research in the pain 

literature. Finally, the limitations of 
the 

generalizability of the results 
of the study will be 
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presented. 

Laboratory pain research. As discussed in the 

introduction, the question of whether conclusions from pain 

research conducted in the laboratory can be generalized to 

naturally occurring pain has been examined since the 

inception of laboratory investigation of pain. 'Research 

With the cold-pressor task, and other pain induction 

methods, on clinical pain patients has revealed a pain-

endurance factor that reflects an individuals' ability to 

tolerate experimental pain and clinical pain (Timmermanns & 

Sternbach, 1974; Wolff, 1971). These studies suggest that 

individuals' tolerance for pain under laboratory conditions 

reflects an internal capacity to endure all forms of pain. 

Therefore, subjects' toleration of the pain of the cold 

Pressor does correspond to their tolerance of naturally 

occurring pain. 

Additionally, many innovations in psychological pain 

treatment strategies have been developed and tested using 

"id-pressor methodology (Turk, et 
al., 1983). Worthington 

(1982) used the cold pressor to help 
women prepare for the 

Pain of childbirth. Scott and Barber (1977) and Horan and 

Dellinger (1974) examined various 
cognitive pain controlling 

strategies using the cold-pressor. 
These studies suggest

that individuals' reactions to cold
-pressor pain can be 

considered relevant indications 
of their response tendencies 

for 
other types of pain. 
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Though further research with pain patients would be 

required to determine precisely what changes in mood state 

alter clinical types of pain, the results of the current 

study suggest changes in mood can influence one's ability to 

tolerate pain. Taken together with the research on the pain 

endurance factor, the current results suggest mood states 

may also cause changes in clinical pain. The applicability 

of the results will likely be strongest when the clinical 

context shares features of the laboratory situation. 

Some pain occurs under circumstances that duplicate the 

laboratory context very well. The pain of common dental and 

medical procedures are some examples (e.g., dental fillings, 

dental prophylactic—hygiene, removal of warts, invasive 

medical examinations). In these situations patients are 

told in advance that painful sensations can be expected, and 

they ultimately can decide to terminate the stimulation if 

they so choose (Price, Barrell, & Gracely, 1980). 

Situations such as these compare 
very closely to the 

laboratory context and therefore 
might be appropriate 

situations in which pain 
modulation could be achieved by 

attending to patients' mood 
states. 

The results of the current 
study suggest that an 

intervention that would reduce 
depressed mood would increase 

a Patient's ability to tolerate 
pain and reduce his/her 

Perceived unpleasantness of 
aversive stimulation. An 

intervention which increased a 
patient's mood to an elated 
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state would be expected to have the additional benefit of 

further increasing the patient's pain tolerance. The Velten 

elated mood induction may itself be an effective 

intervention for increasing pain tolerance and reducing pain 

unpleasantness in these situations. The elation induction 

procedure is a brief non-invasive means of alleviating 

depressed mood and generating a positive mood. The 

simplicity and effectiveness of the Velten statements is 

attested to by the fact that many subjects in the present 

study asked for copies of the elation statements for their 

own use. 

Induced mood states. Many researchers consider the 

Velten induced—depressed mood a good analogue of clinical 

depression, but generalizations from laboratory findings to 

clinical applications are made cautiously (Williams, 1980). 

Clinical depression is a syndrome of which depressed affect 

is only one part. Therefore, it is important to emphasize 

the current study found depressed 
mood aggravated pain and 

generalizations to the effects of 
clinical depression on 

pain may not be warranted. Similar caution should be 

exercised when comparing the 
induced elated mood to natural 

occurring positive mood states. 
Because so little research 

has been done on positive mood 
states, the differences and 

similarities of induced and 
natural positive moods remain to 

be fully examined. 

On the other hand, the Velten 
depressed mood has been 
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shown to share some characteristics with naturally occurring 

depressed mood. Previous research (Alloy & Abramson, 1979) 

has shown that depressed people often judge their personal 

control over certain tasks accurately while nondepressed 

people tend to over-estimate how much control they have. 

The 

has 

al. 

over estimation of control made by nondepressed persons 

been termed the illusion-of-control effect. Alloy et 

(1981) found that naturally nondepressed women made 

temporarily depressed by the Velten procedure responded as 

naturally depressed women when judging the degree of control 

their actions had over certain outcomes on laboratory tasks. 

That is, the individuals made depressed by the Velten 

procedure did not exhibit the illusion of control effect. 

Conversely, naturally depressed individuals made to 

feel temporarily elated by the Velten procedure did exhibit 

the illusion of control effect. 
Alloy et al. (1981) 

concluded from their manipulation 
check data that their 

findings could not be accounted 
for by demand 

characteristics. 

The Alloy et al. (1981) 
research suggests the Velten 

mood states share common 
features with naturally occurring 

depressed and elated moods and 
therefore strengthen the 

confidence in generalizing the 
results of the present study 

to contexts other than the 
laboratory. 

Applying the results. 
The results of the present study 

have implications for many 
areas of pain research. The 
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following discussion is not intended as a review of any one 

area of pain research but is intended to show that the 

current results have implications for a wide spectrum of 

pain research. 

For example, considerable research has been done 

examining the effect of antidepressant medication in 

treating chronic pain coincident with depression and chronic 

pain without depression (Feinmann, 1985; Ward, Bloom, & 

Friedel, 1979). Ward et al. (1979) found support for the 

hYpothesis that pain symptoms associated with depression 

will improve to the extent the depression improves, in 

response to doxepin. They conclude: 

Doxepin may have been particularly suitable for 

this study's moderately anxious group of 

depressives as it has both antianxiety and 

antidepressant properties and thus may have 

reduced both factors that were producing or 

exacerbating pain (p. 338). 

Their conclusion is characteristic of this literature 

in that often relief of depression is 
assumed to have 

relieved subjects' pain. However, there is still dispute 

about whether the drugs exert 
their effects via analgesic or 

antidepressant mechanisms, or 
whether these mechanisms are 

identical (Feinmann, 1985). The current study has tested 

and found strong support for the 
contention that depressed 

mood aggravates one's pain by 
decreasing pain tolerance and 
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increasing pain unpleasantness ratings. The results of the 

current study therefore provide support for the Ward et al. 

(1979) hypothesis that pain relief can occur through 

improvement in depressed mood. 

In the area of headache research, one study attempted 

to examine possible etiological relationships between affect 

and headache. Three hypotheses were examined (1) increased 

headache activity is associated with same-day increases in 

anger, anxiety, and depression (2) increased affect precedes 

(and may possibly cause) increased headache activity, and 

(3) increased headache activity precedes (and may cause) 

increased anger, anxiety, and depression. Seventy five 

chronic headache patients were assessed and asked to monitor 

their moods and headaches and the mood and pain reports were 

then correlated. None of the hypotheses were supported. 

The authors (Arena, Blanchard, & 
Andrasik, 1984) conclude 

their results cast serious doubt on psychological theories 

regarding the etiology of headache 
and the relationship 

between affect and headache. They also suggest that 

PSYchotherapeutic treatment 
strategies directed at 

maladaptive affective states are 
theoretically questionable. 

TheY suggest that behavioural or 
pharmacological therapies 

aimed at the symptoms are more 
reasonable approaches. 

The results of the present 
study lead to conclusions 

°PPosing those of Arena et al. 
(1984). The findings of the 

current study suggest that 
psychotherapeutic, 
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pharmacological, and behavioural pain management strategies 

may be enhanced by including strategies and mechanisms 

designed to influence patients' mood. Furthermore, the 

current study suggests that changes in mood state may cause 

changes in the experienced aversiveness of headache pain and 

may account for some variation in patients' ability to 

tolerate headache pain. 
01 

Schacham, Dar, and cleeland (1984) collected a variety 

of pain and mood measures from chronic pain patients before 

and after a myelography procedure and submitted them to a 

factor analysis. They asked subjects to rate their pain as 

to its unpleasantness, its capacity to interfere with sleep 

and normal activities, and its affective, sensory, and 

evaluative qualities. The measures of pain they used 

correspond closely to the pain affect and intensity ratings 

used in the present study. They found three factors; pain 

severity, positive mood, and negative mood. The negative 

mood and pain severity factors 
were significantly correlated 

but the positive mood factor did 
not correlate with either 

Of them. The independence of the 
negative and positive mood 

factors is consistent with mood 
research that shows negative 

and positive moods are orthogonal 
affective dimensions 

(Watson & Clark, 1984). Their results are consistent with 

the

Were 

current study which found 
ratings of pain unpleasantness 

altered by depressed mood 
but not by elated mood. 

study shows how clinical 
The Schacham et al. (1984) 

and 
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laboratory pain investigations can corroborate each other. 

In this case, the present study found elated and depressed 

moods had differential effects on measures of pain tolerance 

and ratings of pain unpleasantness. The Schacham et al. 

(1984) supports the findings of this laboratory study with 

results based on a sample of clinical pain patients. 

The brief review of the studies above shows how the 

current study has implications for a wide variety of 

investigations of pain-emotion relationships. But, certain 

considerations exist which suggest caution should be 

exercised when generalizing from the current study to other 

Pain research. These considerations are discussed next. 

Limitations of the study. Some of the limitations of 

the current study have been alluded to in previous sections. 

Two of these limitations concern the differences between 

laboratory induced pain and mood and naturally occurring 

Pain and mood. While empirical evidence exists to support 

making generalizations from laboratory investigations of 

Pain and mood to non-laboratory 
contexts, other 

considerations suggest these 
generalizations must be made 

cautiously. Chronic pain and 
clinical depression are 

ccmPlex syndromes which are not 
well understood; and as 

such, generalizations from the 
current study should not be 

made without consideration of 
these complexities. 

Ethical principles 
restrict painful stimulation in 

laboratory studies to brief periods (i.e., 
minutes) whereas 
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chronic pain may persist for months or years. Experimental 

subjects have the control to terminate the painful 

stimulation at any time, and they know they have this 

control. Chronic pain patients often feel they have little 

or no control over their pain. These considerations led 

Chapman (1983) to conclude that laboratory 
researchers could 

not induce emotionally-significant 
pain in subjects. 

Even though similarities can be 
demonstrated between 

tolerance of clinical and 
experimental pain, other aspects 

of the chronic pain experience 
are not readily manipulated 

in the laboratory. In a study of 
emotional states in a 

Sample of cancer pain 
patients 

Raubertas, and Cleeland (1983) 

were only moderately different 

subjects. They speculate 
that 

adjusted 

their disease 

years. Their 

process. 

Of mood on pain. 

appear that an ongoing 
process 

mood and mood may affect 
pain. 

°ther variables may affect 
both pain and 

the
chronic pain patient, 

such as 
change 

family, future 

In the 
in the 

"Pectancy, and financial 
security. 

Shacham, Reinhardt, 

found patients' mood states 

from those of control 

the cancer patients may have 

emotionally to the 
life threatening aspects 

by having to 
live 

study raises 
the concept of 

In the present 
study the focus was 

on 

In patients 
with chronic pain 

exists where pain 

of 

with it for months or even 

pain as an ongoing 

the effect 

it would 

may affect 

Additionally, all manner of 

emotional state of 

in one's employment 

plans, life 

context of a 
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chronic pain patient facing major life changes from all nE-' 
sides, it is clearly simplistic to suggest that onets (-

affective state is necessarily the predominant influence °Mr. 

one's pain. 

The current study investigated the effect of mood on 

Pain without consideration of the ongoing process 

experienced by the chronic pain patient. An equally valid An i= 

area of inquiry is the study of the effect of pain on MOOC1>t o f 

Until we understand more about the interrelationships :relac: 

between pain and affect, it may be premature to place too -Ira ; 

much emphasis on the current study's results as applied toits 

chronic pain problems. 

The clinical depression syndrome presents similar enr: 

Concerns to those raised for chronic pain. Keefe, Wilkins, 

Cook, Crisson, and Muhlbaier (1986) found severity of, - sevF7 

-at depression, measured with the Beck Depression 
Inventory, n or.

physical examination findings were the most important • 

Predictors of pain and pain 
behaviour in a sample of lower 

ba 

st 

a san 

ck pain patients. They express caution in generalizing 
i n

their findings for clinical
-therapeutic use because 2Luse be 

depression
• 

ession severity is only one 
aspect of clinical - _ Cllt

depression. They go on to suggest 
that differences in painffe, 

and pain behaviour may occur 
in patients with reactive with 

ver,.
us endogenous depression or in those with single 

versusditi. 
' 

multiple episodes of a major depressive disorder. 
Agairt, 

much remains to be learned about the relationships 
bk,twenacic-
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pain and various kinds of clinical depression. Generalizing 
the current findings to pain experiences complicated by 

clinical affective—disorders must be made with consideration 
of the potential differences between clinical mood disorders 
and sub-clinical mood variation. 

Other limitations of the current research encompass 

theoretical and methodological concerns. Theoretically, the 

current study focussed on one theory, gate-control theory, 

from several which exist in the psychological literature. 

What fell beyond the scope of the current investigation was 

a critical examination of other psychological theories which 

also contribute significantly to the understanding and 

management of pain: psychodynamic theory (Pilowsky, 1978), 

behavior theory (Fordyce, 1978), social learning theory 

(Craig, 1978), and cognitive-behavioral theory (Turk et al., 

1983), are some examples. in addition, a great deal of pain 

research exists, which has important 
implications for 

Understanding pain—emotion 
relationships, from disciplines 

other than psychology. The discovery of the endogenous 

°P°ids, endorphins and enkephalins, 
and research into the 

function of

examples of 

serotonin in pain and 
depression, are a few 

neurochemical studies which 
have revolutionized 

some
of our understandings of 

pain and affect (Cannon, 

Liebeskind, 

& Frenk, 1978). 
Therefore, it is important to 

acknowledge
that the current 

study was founded on a 
specific 

theory, gate—control theory, 
from a single 

discipline, 
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Psychology, in a domain of inquiry that is comprised of many 
theories and shared by many scientific disciplines. 

Methodologically, the selection criteria used to screen 

participants in the study were deemed necessary for 

experimental and ethical reasons. The study was conducted 

on university students who were healthy, pain-free, and who 

did not exhibit superior pain tolerance, or depressed mood. 

This sample is clearly not representative of the general 

Population and therefore certain considerations are worth 

noting regarding the generalizability of the results. 

The prescreening likely inadvertently selected out 

characteristics of individuals in addition to those designed 

to be controlled. For example, one's sense of self-control, 

as measured by Rosenbaum's (1980) Self-control schedule, has 

been shown to be related to one's experience of pain. 

Subjects scoring high on the Self-control schedule tolerate 

the cold-pressor task significantly longer than subjects who 

score low on the Self-control 
schedule (Rosenbaum, 1980). 

to differences were found between 
high and low self-

Control His conclusion 

self-

controllers for measures of pain intensity. 

Wa8 that high self-controllers 
are not less sensitive to 

noxious stimulation than low self
-controllers but they 

perceive having greater control 
over their pain and are able 

to 
 tolerate the pain better than 

low self-controllers. 

C°urpl, -J, Feuerstein, and Bush 
(1982) found the same basic 

relationships for a sample of 
female chronic headache 
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sufferers. Patients scoring higher on the Self-control 

schedule reported less headache pain than low self-

controllers. These data suggest that eliminating subjects 

for their ability to tolerate the first cold pressor trial 

for the maximum period (five minutes) may have also 

inadvertently selected individuals who tend to perceive 

themselves as having less self-control in situations 

demanding reliance on self-coping strategies. 

Another methodological consideration concerns the 

unexpected finding that subjects' ratings of pain intensity 

very nearly matched the pattern of results obtained for 

their ratings of pain affect. Previous research (Price et 

al., 1983) demonstrating the utility of visual analogue 

scales to measure the sensory and affective dimensions of 

Pain were based on assessments of each 
dimension made from 

separate experimental trials of painful stimulation. In the

Present study, subjects were asked 
to make both affective 

and sensory estimations of their 
pain experience at 

virtually the same instant. It is possible this variation 

in Procedure may have confounded 
subjects' visual analogue 

scale ratings. That is, ratings 
made on one scale 

(dimension) may have unduly 
induly influenced ratings on the 

other scale (dimension). 

Furthermore, the research 
validating the capacity of 

visuQ4,, 
analogue scales to 

assess both intensity 
and 

affective dimensions of pain 
was based on thermal 

heat 



135 

stimulation to induce pain. It may be that the affective 
and sensory dimensions of pain may not exhibit the same 

relationships for the cold-pressor task. The cold pressor 

and thermal heat pain induction techniques produce at least 

one differential effect. Thermal heat stimulation produces 

ratings of pain intensity that are consistently greater than 

the affect ratings (Price, Harkins, & Baker, 1987). In the 

Present study, the cold pressor produced pain affect ratings 

that were consistently greater than pain intensity ratings, 

which is typical of clinical pain (e.g., cancer pain, back 

pain, causalgia) (Price et al., 1987). It would appear that 

Procedural variation, using a different pain induction 

method and requesting both affect and intensity ratings 

virtually simultaneously, may have produced the unexpected 

pain 
intensity results. Another possibility is that the 

moods effectively altered both 
ratings of pain intensity and 

pain affect. This conclusion 
suggests some aspects of the 

senso ___ 
cy dimension of pain may be 

influenced by variation in 

mood state.

In summary, the results of 
the present study have 

IMPortani-
but 

-- implications for current and future pain research

consideration must be given 
to the limitations of the 

generalizability of the findings. 
More research is required 

befor

e the conclusions can 
confidently be extended to 

chronic pain conditions or 
clinical affective disorders. 

caution should also be exercised 
when generalizing the 
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results to populations which differ markedly from the sample 
of subjects used in the current study. 

Re lication 

As this thesis was being prepared it was discovered 

that a similar, though independent, investigation had been 

done. The partially completed study was presented to the 

Fifth World Congress on Pain (August, 1987) (Nichols, 

Zelman, Howland, Hodes, & Cleeland, 1987) and the completed 

study was presented to the 1987 meeting of the American 

Psychological Association (Zelman, Nichols, Howland, Hodes, 

Cleeland, 1987). Though many details of the study are not 

currently available pending their publication, personal 

communication with Cleeland and Zelman (June, 1988), and a 

copy of their poster presentation, revealed the following: 

Using the Velten procedure and the cold-pressor task, they 

found the depressed mood induction group 
had the least pain 

tolerance followed by the neutral 
group. The elated 

subjects 
exhibited the greatest pain 

tolerance. At fifteen-

second intervals, subjects were 
asked to rate the pain 

intensity of the cold-pressor 
immersion on a scale from zero 

to ten- No significant differences 
were found for the pain-

rating data. 

It appears the Zelman et 
al. (1987) study corroborates 

the findings
of the present 

study. In spite of procedural 

variations and a smaller sample 
size, they found the same 

effects for mood on pain 
tolerance. Their pain-rating 
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results add support to the idea that the effects of mood do 
not greatly influence subjects' perception of pain 

intensity. 

The Zelman et al. (1987) study provides additional 

support for the conclusions made concerning gate-control 

theory conceptualizations. Pain tolerance does appear more 

susceptible to the effects of mood. Ratings of pain, which 

focus on intensity rather than the affective dimension of 

the 
experience, do not appear to be influenced readily by 

changes in mood. 

The 

Summary and Conclusions 

results of this research have achieved the four 

goals reviewed at the beginning of the discussion. The 

gate-control theory conceptualization of pain was used to 

generate the hypothesis that affective states may, in part 

determine the experience of pain. This conceptualization 

was tested and the results supported the 
gate-control theory 

notion.

The most important result of the 
study was the strong 

empirical support for the contention 
that mood states cause 

measurable changes in the 
experience of laboratory induced 

Pain.
The results extend gate

-control theory 

c"cePtualizations in two ways. 
First, the general effect 

of 
depressed and elated mood 

states on pain was confirmed. 

Depressed mood aggravated laboratory induced pain and elated

m(3" alleviated induced pain. 
Secondly, some support was 
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found to suggest the moods differentially effected specific 

dimensions of pain proposed by the gate-control theory, 

namely the sensory-discriminative and motivational-affective 

dimensions. 

Depressed mood was found to aggravate pain experience 

by reducing pain tolerance and increasing the reported 

unpleasantness of painful stimulation. For the first time 

under experimentally controlled conditions, it was shown 

that depressed mood caused measurable changes in pain. This 

result alone has significant implications for many areas of 

Pain research and treatment. The results suggest that 

alleviation of depressed mood will alleviate certain aspects 

Of the experience of pain. This has implications for 

PsYchological and pharmacological pain treatment strategies. 

The results suggest that it is reasonable to begin to pay 

more
attention to treatment strategies 

that influence one's 

affective state to help maximize pain 
treatment results. 

Another consideration for the 
present study was testing 

for a 
causal effect of elated mood 

on pain. It was shown 

that
elated mood increased pain 

tolerance but did not alter 

Subjects' subjective reports of 
the quality of their pain. 

This finding was surprising as it 
revealed that elated mood 

might be operating independently 
of the effects of depressed 

Mood.
This finding led to the 

speculation that depressed 

and 
elated moods should not be 

considered opposite ends of a 

single
affective dimension. 

Instead, they may more 



., self-control), and • 

are other ways in which the 

could be brought 
together. Using the 

could also examine 
the effects of 

pain coping 
strategies under different 

about the therapeutic value 
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accurately be considered orthogonal affective dimensions, 
each with its own unique causal relationship with pain. 

The success of the Velten mood induction procedure in 

producing the desired mood states and causing measureable 

changes in subjects responses to painful stimulation creates 
the foundation to examine experimentally other hypotheses 

central to understanding pain/affect relationships. Many 

areas of pain research may benefit from applying this 

combination of mood induction methodology with the study of 

pain in the laboratory. 

Whether similar results to those in the current study 

/45.11 be replicated with other kinds of painful stimulation 

(e'g-, electric shock, muscle ischemia, heat) is one area in 

which pain-mood relationships can be examined further. As 

alluded to earlier, the present study focussed on the effect 

f mood on pain, future research may 
develop hypotheses 

concerning the effects of pain on mood. 
Examining the

effects of mood on individual 
differences known to affect 

subjects, 
experience of pain (e.g 

investigations of clinical pain, 

Present methodologies 
Velten 

procedure, one 

various psychological 

41°0d 
conditions. 

Finally, in response to 
Norman 

of positive 
emotions, the 

Cousins (1979) question 
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present study indicates that two separate effects may occur 

when considering the effect of positive and negative mood on 

pain. Induction of an elated mood will enhance toleration 

of painful stimulation but alleviation of a depressed mood 

will increase pain tolerance and reduce pain unpleasantness. 

Therefore, the therapeutic value of positive emotions may be 

equalled or surpassed by the therapeutic value of not 

experiencing negative emotions concurrent with pain. 
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Appendix A 

Telephone Protocol 

Phone subjects in order from top to bottom of the 
random pile of subject cards. The subject is told the 
following: 

Hello, i am calling to arrange an appointment with 
you for a psychology study. The study is being 

carried out by Glenn Pancyr, a doctoral graduate 

student, under the supervision of Dr. Myles 

Genest. May I tell you briefly what Mr. Pancyr's 

study is about and what your participation would 

involve if you decide to become a participant? 

(pause and wait for acknowledgement from the 

subject.) 

We are concerned with people's reactions to stress 

and pain. If you participate in the study, you

will be asked to place your hand and forearm in 

cold water and then to tell us about the 

experience. The cold water may cause several 

different temporary sensations 
including tingling, 

numbness, and pain. This is a procedure that has 

been widely used by 
physicians and psychologists 

across North America, and 
at this university. No 

harmful or long-term 
effects have ever occurred to 

those who have 
participated in this procedure. 

You will also be 
asked to cooperate in an exercise 



involving concentration and mood change. Finally, 
you will be asked to fill out several question-
naires and to participate in a brief interview 

about your experiences in the study. 

Of course your participation is voluntary and 
you have control over your participation in the 

study. You always have the opportunity to 

withdraw from any psychological study at any time. 

Could we make an appointment for you to 

participate in the study? 

If the subject responds negatively, the subject is asked: 

Do you have any questions or concerns about the 

study that I could answer? (paraphrase the 

information already provided) Is it because it is 

a pain study, time constraints or other concerns, 

that have led you to refuse to 
participate? 

Anything else? 

If the subject still refuses to 
participate, the subject 

told: 

The 

Thank—you for your time, 
good-bye. 

reason for the subject's 
refusal to participate is 

is 

recorded on the Subject 
Information Form. 

If the subject agrees to 
participate, the following 

information is provided 
either in answer to 

questions or at 

sometime during the 
conversation. 

1. Do you have a 
pencil available so i 

can give you 
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the time and place? 

2. You should allow yourself 2.0 hours for the 

study. It may take less time, but you should make 

that much time available. 

3. Come to room 160 of the Psychology wing in and 

New wing of the Arts and Science building at 

time, date. The name of the experimenter is Glenn 

Pancyr. 

4. It is important that you arrive on time 

because others will follow your appointment, again 

the appointment is for  time, date. 

5. If you prefer, I can call you the preceding 

day to remind you of our appointment. 

6. If you have to cancell your 
appointment for 

some reason please leave a 
message at 966-6657, 

the Psychology Main Office, 
to reschedule the 

appointment. 
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Appendix B 

Preparation Check List 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Water cooled, and temperature measured and recorded. 

Room temperature recorded. 

Instruction tapes in place. 

All recording tapes identified for next subject. 

Cold pressor pump "off". 

Reel-to-reel power "on". 

Tolerance timer on, relay plugged into cord #1. 

Pain VAS cleaned and set on "intensity scale". Power 
"on". 

Questionnaire binder ready, subject # recorded. 

Time "in" recorded. 

Do not disturb signs posted, chair in hallway. 

12. Pumps circulating water in the tank. 

13. Set wrist stopwatch to zero. 

14. Telephone off the hook. 

15. Turn on power to sound 
generater. 

16. Post "Turn on the pump" 
sign. 

Post-experiment 
Check List 

1. 
Measure pain ratings 

and clean scales. 

2. 
Score tests and 

complete data record sheet, file data. 

3• Fill out subject 
cards at end of study. 
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Appendix C 

Beck Depression Inventory 

1 

S# 
Cond. 

read
On this questionnaire are groups of statements. Please read each group of statements carefully. Then 

pick
 out theeach

in each group which best describes the way you have been feeling the PAST WEEK, INCLUDING TODAY! Circle the 
number beside the statement you picked. If several 

statements in the group seem to apply equally well, circle 
each one• 

making 
sure to read all the statements in each group fore your  choice. 

0 I do not feel sad. 
1 I feel sad. 
2 I am sad all the time and I can't snap out of it. 
3 I am so sad or unhappy that I can't stand it. 

2 1 feel I have nothing to look forward to. 
3 I feel that the future is hopeless and that things 

cannot improve. 

0 1 do not feel like a failure. 
1 I feel I have failed more than the average person. 
2 As I look back on my life, all I can see is 

a lot of 

failure. 
3 I feel i am a complete failure as a 

person. 

0 / get as much satisfaction out of 
things as I used 

to. 
1 
2 

I don't enjoy things the way I used to.

0 I am not particularly discouraged about the future. 
1 I feel discouraged about the future. 

I don't get real satisfaction 
out of anything 

anymore. 
3 I am dissatisfied or bored with 

everything. 

0 
1 

I don't feel particularly guithelty. time. 

2 
I feel guilty a good part of 

I feel quite guilty most of the 
time.

3 I feel guilty all of the 
time. 

0 
1 

I don't feel I am being punished.

2 
1 feel I may be punished. 
I expect to be punished. 

3 I feel I am being 
punished. 

.1( I don't feel disappointed in myself.

2 
I am disappointed in myself. 
I am disgusted with myself. 

3 / hate myself. 



8 

9 

11 

12 

13 

14 

1S 

1 I have thoughts of killing myself, but I would not 
carry them out. 

2 I would like to kill myself. 
3 I would kill myself if I had the chance. 
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1 I am critical of myself for my weaknesses or 
mistakes. 

2 I blame myself all the time for my faults. 3 I blame myself for everything bad that happens. 

0 I don't have any thoughts of killing myself. 

1 I cry more now than I used to. 
2 I cry all the time now. 
3 I used to be able to cry, but now I can't cry even 

though I want to. 

0 I am no more irritated now than I ever am. 
1 I get annoyed or irritated more easily than I used 

to. 
2 I feel irritated all the time now. 
3 I don't get irritated at all by the things that used 

to irritate me. 

0 I don't feel I am any worse than anybody else. 

0 
1 

2 
3 

I have lost most of my interest in other people. 
I have lost all of my interest in other people. 

0 I don't cry anymore than usual. 

I have not lost interest in other people. 
I am less interested in other people than I used to 
be.

0 I make decisions about as well as I ever could. 
1 
2 

I put off making decisions more than I used to.
I have greater difficulty in making 

decisions than 

before. 
3 I can't make decisions at all anymore. 

0 
1 

I don't feel I look any worse than I used to.

2 
I am worried that I am looking old or unattractive
I feel that there are 

permanent changes in my 

3 
appearance that make me look 

unattractive. 

I believe that I look ugly. 

0 can work about as well as 
before. 

It takes an extra effort to 
get started at doing 

1 
something. 

3 
have to push myself very 

hard to do anything.
2 

can't do any work at 
all. 
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16 0 I can sleep as well as usual. 

1 I don't sleep as well as I used to. 
2 I wake up 1-2 hours earlier than usual and find it hard to get back to sleep. 
3 I wake up several hours earlier than I used to and cannot get back to sleep. 

17 0 I don't get more tired than usual. 
1 I get tired more easily than I used to. 
2 I get tired from doing almost anything. 
3 I am too tired to do anything. 

18 0 My appetite is no worse than usual. 
1 My appetite is not as good as it used to be. 
2 My appetite is much worse now. 
3 I have no appetite at all anymore. 

19 0 I haven't lost much weight, if any lately. 
1 I have lost more than 5 pounds. 
2 I have lost more than 10 pounds. 
3 I have lost more than 15 pounds. 

20 0 I am no more worried about my health than usual. 
1 I am worried about physical problems such as aches 

and pains; or upset stomach; or constipation. 
2 I am very worried about physical problems and it's 

hard to think of much else. 
3 I am so worried about my physical problems, that I 

cannot think about anything else. 

21 0 I have not noticed any recent change in my interest 

in sex. 
1 I am less interested in sex than I used to be. 

2 I am much less interested in sex 
now. 

3 I have lost interest in sex completely. 

I am purposely trying to lose 
weight by eating less. 

Yes No  
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Appendix D 

Procedure Protocol 

1. Greeting — introduction, 15 minutes to complete forms, read instructions carefully, work quickly, not too much time on one question, any questions just ask, stop at spacer. 

2. Rationale — "We are concerned with people's 
reactions to stress and pain. They are serious medical 
problems, not just because they cause considerable 
discomfort to a patient but because continued stress and 
pain has harmful long-term effects on the body. 

In this study, we are interested in learning about 
people's reactions to painful stimulation when experiencing 
a particular mood. We think that this study will give us 
information that we can use in understanding the complaints 
of patients who suffer severe, long-term pain from injury or 
disease. 

During this study you will be asked to place your hand 
and forearm in cold water on two separate occasions. Once 
with your left arm, and once with your right. This 

procedure has been widely used by psychologists and 

physicians in the study of stress and pain. And in the 50 
years of extensive use of this procedure, at this university 
and elsewhere, no reports of any harmful or long term 

effects for the participants have been made. The cold water 
may cause several different temporary sensations including 

tingling, numbness, and pain. The procedure will not cause 
any harm, although it will cause some discomfort. You will 
also be asked to fill out several additional questionnaires 
and answer some questions in an interview format at the end 
of the study. 

You will also be asked to participate in an exercise 

that will allow you to achieve a particular mood-state. The 

exercise simply consists of having you read 
and concentrate 

on a number statements. Of course, the successfulness of 

this part of the study depends on your 
willingness to 

cooperate. 
I would like to answer any questions you might have, 

now, and then give you a consent form to sign 
if you agree 

to participate. As you were told on the telephone, this 

study is entirely voluntary, and you are free 
to leave at 

anytime at all. Do you have any questions?" 

After these questions are answered the slt.:gAl  
agrees
t

/she 
 i7 c k ol 

to carefully read the Consent Form, and, if 

iel 

participate, to sign the form. 

3. Consent and Health Screening Forms 

4. Baseline Mood Assessment 
— "Next, I have a few different, but 

simple, tasks for 
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you to perform. i would just like you to count out loud from 1-10 at your own pace. Ready, begin. 

- On this piece of paper, I would like you to write down numbers in descending order starting at 100, until I have as many as I need. Ready, begin. 
- Now, on this sheet you will find words which describe different kinds of moods and feelings. Mark an X on the lines beside words which describe how you feel right now. Some of the words may sound alike, but I want you to check all the words that describe your feelings right now. Work 

rapidly." 
- Now I'd like you to rate your current mood again, but 

in a little different way this time. On these three scales 
I'd like you place an X on the line indicating how you feel 
at this moment. On the other lines, simply circle the 
number closest to the word that best describes how feel at 
this moment. 

- remove jewelry and roll up sleeves 

5. Test Immersion - remove tank-lid, play tape, demonstrate 
- TURN ON PUMP (Check water circulation) 
- "The sound you here is an electrical pump used to 

circulate the water in the tank. You need not worry about 
the wires you see, this apparatus has been completely tested 
and you won't be receiving any electrical shocks. 

- subject immerses arm 

6. Administer EQ #1 

- Now that you've had that experience, would you please 
complete this form. 

7. CPT #1 — Play taped instructions & direct attention to 
summary sheet of instructions 

— I have another set of tape-recorded 
instructions for you to listen to and I've prepared a 

summary of the highlights for you to follow along with. 
— stop tape, answer questions, practice trials 

with pain scales. 
- We'll have a practice dry-run before you 

actually place your arm in the 
water. Before we does this 

however, do you have any 
questions? 

- Procedure Check #1 

- TURN PUMPS ON 

- set scale to blank 
space 

- timers ready, drum 
switch ready 

- CPT administered 

- switch cable to 
line no. 2 

"You will need a few 
minutes to allow your arm to 

return to a comfortable 
state." 

8. Random Assi•nmtsent/cTa 
air 
e—r

facing

ecorder 
t 
m
e
ov

parti
ed 

fotion
r Treatment 

- su•ject si in 
. 
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9. Treatment Instructions 
"-Now I have something different for you to do. All of 
the instructions are in this binder. Open the binder at 

the first (green, red, or yellow) tab and read and follow 
the instructions at your own pace. Stop when you come to 
the next spacer." 

10. Administer EQ #2 - These questions refer to your right 
arm, next time. 

11. Treatment 
"This tape will help to pace you through the next 

part of the experiment. Don't turn the spacer until 

instructed to do so by the tape." 
Reinforcing statements made every 15 statements (e.g.,

"You are doing well, you are working fine."). 

12. Posttest Mood Assessment 

(The taperecorder is turned on.) 

- "Just as before, I 
would like you to count out loud 

from 1 to 10 at your own pace. 
(The taperecorder is turned 

off when the subject finishes 
counting.) 

— "Now, I want you 
to write down numbers in descending 

order from 100, until I 
have as many as I need. Ready, 

begin." 
- "Now, I would 

like you to complete this form, as 

before. Mark an X on 
the es beside the words which 

describe how you feel 
right nnow. 

- As before, 
rate yourmood on these scales by placing an

X on the line 
indicating how you feel at this moment.

On the other lines, 
simply circle the number that best 

describes how feel at 
this moment 

13. Administer 
EQ #3 Again, these questions refer to your

rig t arm, 
next time. 

14. Mood 
Booster 

I would like you to finish reading the rest of 

the 
statements. Just as before, this tape will help to pace 

you. 

pain intensity, 

to rate 
your pain unpleasantness, then a blank space will 

15. CPT #2 
Instructions 

The procedure this time will be exactly the same 
before so I'll just briefly review the procedure. I will as  

door and when I'm ready I will knock the go behindTIV2es is your signal to place your arm in thenwindow. Then, when you first experience what you would call
w
- you to press the red button. Sometime aftera

,ter.I want 
i'llis a beep 

will sound to signal you to make your rating of then a second beep will sound to signal you 
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appear. This will be repeated until you decide to withdraw 
your hand from the water. Remember to not move your hand or 
clench your fist when your hand is in the water. On the 
rating scales, you can indicate increases or decreases, 
whatever you happen to be experiencing. Try to keep your 
hand in the water as long as possible, but you decide when 
to take it out. OK? 

- TURN ON PUMPS 
- CPT #2 administered 

- few minutes to allow subject to recover 

— move cassette recorder for interview 

16. Mood Duration Assessment 

(T e taperecorcreris turned on.) 

- "Just as before, I would 
like you to count out loud 

from 1 to 10 at your own pace. 
(The taperecorder is turned 

off when the subject 
finishes counting.) 

- "Now, I want you 
to write down numbers in descending 

order just as before.
' 

— " I would like you to complete this form, as Now, 
before, to indicate 

how you feel right now." 

— As before, 
rate your mood on these scales to indicate 

how feel at this 
moment. 

- for 
right-handed subjects the mood measures are 

completed first, 
to allow their hands to become warm for the

number writing 
task. 

17. Administer 
Structured Ii rsItegi.l...ieva, 

few
11'saicgl e: .etic.con.rlcsi. 

i about the 
- Now Ianu I

you have
study 

no 
objection. It's important that you 
wolIld like to tape-record your answers,ma:: 

honest with your answers in order for me to
completely of the 

information I've collected so far." 
st 

18. 
Debriefin 

_ nature of 
the study explained 

ssmoed osubjects 
only _ 

DePr-4.. d VAS administered 

_ Elation statements read at subject's own 
_ Mood VAS re-administered 

Statem t - 
EthicEg?.:T er guidelines require me to inform you that _ld you have any complaint about this study, you may
sh°11 up the matter by submitting your complaint, in
taNing, to u the Ethics committee of the Department of
writPsychology. 

_ results available, address envelope _ favor, don't discuss the study 

pace 
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Appendix E 

Informed Consent Agreement 

Department of Psychology 
University of Saskatchewan 

I volunteer to participate in a research project that involves the following: 

1. Placing my hand and forearm in cold water for as long as I can. This may cause several different temporary 
sensations including tingling, numbness, mild muscle 
cramping, and pain. 

2. Reading and concentrating on a series of statements 
designed to help me achieve a particular mood-state. 

3. Completing several questionnaires, including a brief 
health screening form, and participating in a brief 
interview involving questions about my experiences in the 
study. 

I give my permission for recordings and observations to 
be made, with the understanding that all the information 
collected will be held strictly confidential and used only 
for the purposes of the present study. 

The purpose and nature of the above conditions have 
been fully explained to me by Glenn Pancyr. I have been 

given the opportunity to ask questions concerning this 

investigation, and any such questions have been answered to 

mY full and complete satisfaction. 

I understand that I may at any time 
during the course 

of the investigation revoke my consent and 
withdraw from the 

study or from any part of it for any 
reason without 

Prejudice (e.g., withdraw my hand 
from the water, refuse to 

complete a questionnaire). 

I have read and understood 
the conditions above. 

Signed at Saskatoon, in the 
Province of Saskatchewan this 

of  , 1985. 

Day) (Month) 

VOLUNTEER PARTICIPANT 
WITNESS 
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Appendix F 

Health Screening 
Form 

S# 

Although the cold 
water test has 

not resulted in any 

reported adverse 
effects for the 

participants, we wish to be 

completely sure that 
it will not 

lead to any 
problems with 

stress in your case. 
Please answer 

the following 
questions 

about your health. 

YES NO 
1. Have you ever 

fainted? 

2. Have you 
ever had 

problems with your heart

or with 
high blood 

pressure? 

3. Have you had 
rheumatic fever? 

4. Have you 
ever had 

asthma? 

5. Have you 
ever had any 

kind of 
convulsion, 

such as 
epilepsy? 

6. Have you 
ever 

suffered from 
severe 

frostbite? 

7. 

y 
tranquilizers or sleeping 

Have you taken an
pills within the 

last 12 hours?

—  

Do you ever 
get 

heart palpitations (suddenly

8. 
f

 heart 
beating very quickly)?

eel you 

d u are very short of breath

9. DO you fin ildyo 
exertion? 

—  following m 

Do 
need more 

10. 

than one pillow under your

headyou when 
you 

sleep? 

at the end of the day?

11. Do your ankles swell

12. Do 
you get frequent he en sores on you

13. DO you have 

any cuts or op

hands or 
forearms? 

Are you 
(or do you 

suspect 

14. For women 
nl : 

t at you 
aroe) pregnant?

15. Are you 

right or left handed?

16. How old are 

you?

R L 
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S# 
Cond. 
DIRECTIONS: Mark an X on 

describe how ou feel r 

describe your ee ings rig 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 ---
17 ---

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

active 
adventurous 
affectionate 
afraid 
agitated 
agreeable 
aggressive 
alive 
alone 
amiable 
amused 
angry 
annoyed 
awful 
bashful 
bitter 
blue 
bored 
calm 
cautious 
cheerful 
clean 
complaining 
contented 
contrary 
cool 
cooperative

critical 
cross 
cruel 
daring 
desperate 
destroyed 
devoted 
disagreeable 
discontented
discouraged 
disgusted 
displeased 
energetic 
enraged enthusiastic 

fearful 
fine 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
86 

Appendix G 

Multiple Affect 
Adjective Check List 

A B C 

the line 
beside the words which 

i ht now. 
cheol_pl

words that 

t now. Wor rap y. 

89 peaceful 
90 pleased 

91 pleasant 
92 polite 
93 powerful 

94 quiet 

95 reckless 

96 rejected 

97 rough 

98 sad 

99 safe 

100 satisfied 

101 secure 

102 shaky 

103 shy 

104 soothed 

105 
steady 

106 
stubborn 

107 stormy 

108 
strong 

109 
suffering 

110 sullen 

111 sunk 

112 
sympathetic 

113 tame 

114 f  tender 

115 
tense 

116 
terrible 

117 
terrified 

118 
thoughtful 

119 
timid 

120 r 
tormented 

121 
understanding 

122 
unhappy 

123 r 
unsociable 

124 r 
upset 

125 
vexed 

126 127 
warm

128 wild 

129 f 
willful 

130 
wilted 

131 
worrying 

132 r 
young 

fit 
forlorn 
frank 
free 

frightenedfrig
furious 
gay 
gentle 
glad 
gloomy 

good-natured 
grim 
happy 
healthy 
hopeless 
hostile 
impatient 
incensed 
indignant 
inspired 
interested 
irritated 

jealous
joyful 
kindly 

--- 
lonely 

--- 
lost 

--- 
loving 

--- low

_- 
lucky 
mad 

--- mean 
--- meek 
--- 

merry 
--- mild 

--- 
miserable 

--- 
nervous 

--- 
obliging 
offended 

--- 
outraged 

panickY 

--- 
patient 
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Appendix H 

Mood Visual Analogue Scales and Semantic Differential Scales 
S# 
Cond. 

AT THIS MOMENT 

I------------------------------------------ I 
I do not feel at all I feel extremely 

ANXIOUS ANXIOUS 

I
------------------------------------------ I 

I do not feel at all 
I feel extremely 

DESPONDENT DESPONDENT 

I 

I do not feel at all 

HAPPY 

1 
WEAK 

1 
DULL 

1 
SAD 

1 
TIRED 

1 
SLOW 

1 
BORED 

1 
CALM 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

I feel extremely 
HAPPY 

5 6 
STRONG 

5 6 
LOUD 

5 6 
HAPPY 

5 6 
ALERT 

5 6 
FAST 

5 6 
INTERESTED 

5 6 
UPSET 



2 

3. 

S# 

1 

Appendix I 

Expectation Questionnaire 

• How much will immersing your 
bother you? (circle one) 

1 
Not 
At 
All 

2 3 4 5 

hand and arm 

Cond. 
A g 

in 

6 7 8 
Very 
Much 

the 

C 

water 

• How painful do you think the cold water will be? (circle one) 

1 2 
Not 
At All 
Painful 

3 4 5 6 7 8 
Very 
Painful 

How long do you think you will be able to keep your 
in the water the next time compared to the last 
time? (circle one) 

1 2 3 4 5 6 7 8 

Much Much 

Less More 

Time Time 

4. How confident are you concerning your expectation 

question three (3) above? (circle 
one) 

1 2 3 4 5 6 7 8 

Not 
Extremely 

At All 
Confident 

Confident 

5• What is the question the 
experimenter is trying to 

answer? 

in 

6. What do you think the 
investigator expects to find from 

this study; that is, 
what result do you 

think he hopes 

to obtain? 

arm 

177 
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Appendix J 

Procedure Check List 

S# 

Cond. 
T#1 112

Begin on experimenter's signal, push armrest to bottom. 
2 

Keep arm on the armrest, don't clench fist, or 
move hand. 

3. 
Report first sensation of pain, press 
red button. 

4. 
When VAS appears a beep will sound, make rating 
immediately. 

The ratings will appear in the same sequence. 
(Intensity, Unpleasantness, Blank) 

Use the scales carefully. You can't go beyond 
the end points, ratings can indicate a decrease 
in sensation. 

Participation is voluntary; you may take your 
hand from the water at 

anytime. 

Try to keep your hand 
in the water as long as 

possible. 

Subject is holding 
the pen. 
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Appendix K 

Pain Visual Analogue Scales 

NOT AT ALL INTENSE 

NOT UNPLEASANT 

NOT AT ALL INTENSE' 

NOT UNPLEASANT' 

NOT AT ALL INTENSEI 

NOT UNPLEASANTI 

NOT AT ALL INTENSE' 

NOT UNPLEASANT' 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

NOT AT ALL INTENSEI 

NOT UNPLEASANT' 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

NOT AT ALL INTENSE  

NOT UNPLEASANT' 

NOT AT ALL INTENSE' 

NOT UNPLEASANT  

NOT AT ALL INTENSE' 

NOT UNPLEASANT' 

'EXTREMELY INTENSE 

IEXTREMELY UNPLEASANT 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 

'EXTREMELY INTENSE 

'EXTREMELY UNPLEASANT 
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Appendix L 

Velten Mood Induction Instructions 

(Page 1) 
Please read each of the following statements to 

yourself. Then read each of the statements out loud. Let's

start with this page. But to avoid repetitiousness, begin 

with the statements below the line of dashes. After you 

have read what follows to yourself, read it aloud. 

-----------------------------------------------------------

I will read each of the following statements to 

myself. Then I will read each of the statements out loud, 

and I won't worry about the reading errors which often occur

in unfamiliar situations. 

(Page 2) In the first part of this experiment, I will be 

shown a series of pages with statements typed on them. 

These statements represent a certain mood. My success will 

be largely a question of my willingness to be receptive and 

responsive to the idea in each statement, and to allow each 

idea to act upon me without interference. These ideas are. 

called suggestions. 

(Page 3) First, as each statement is placed before me, I 

will simply read it to myself, and then I will read it once 

out loud in a manner appropriate to its intended 

seriousness. Then I'll go over each statement again and 

again in my head with the 
determination and willingness to 

1-2. 1.1y believe it. I will experience each idea. I will 

concentrate my full attention on 
it. And I will exclude 



accept and feel these 
emotions. 

doing so, rather than 
comparing each single statement to my 

life experience and then 
deciding whether it applies to me. 

I will let and strive 
to let them 

apply to me. I can do 
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other ideas which are unrelated to the mood ---- like, "I'll 
see if this will work". 

(Page 4) I will always attempt to respond to the feelings.

Different people move into moods in different ways. 

Whatever induces the mood in me fastest and most deeply is 

the best way for me. Some people simply repeat the 

statements over and over again to themselves with the 

intention of experiencing them. 

(Page 5) Some people find it natural and easy for them to 

visualize a scene in which they had or would have had such a 

feeling or thought. Or, perhaps some easy combination of 

repeating the statements and imagining scenes will come to 

me. Very likely, I will begin to feel the way I do when I'm 

in that mood. I will continue to concentrate my full 

consciousness on experiencing and retaining the mood as each 

suggestion is presented. I will continue to discipline and 

train myself by concentrating my 
full attention on the 

mood-statements during any time 
interval. 

(Page 6) To sum up: The whole 
purpose of this experiment is 

to see whether I can talk 
myself into a mood. Some of these 

mood-statements may have no 
relation to anything I have ever 

thought, said, or done. 
Yet, I will find it quite easy to 

I will be concentrating on 
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this. 

(Page 7) I will experience each statement as if it were 

especially written for me. At first I may feel the impulse 

to compare a single mood statement to my life experience, or 

to resist statements which seem to be or are contradictory 

to what I feel myself to be. But, most people feel this at 

first. It will become apparent to me that if I am able to 

talk myself into a mood, then obviously I know how to talk 

myself out of one. If I find I can do these things then I 

have learned something about myself: I can learn to control 

my moods to an extent. 

(Page 8) If I feel the urge to laugh, it will probably be 

because humor is a good way to counteract unwanted feelings 

---- or, it might be because I am surprised that I really am 

going into the mood. I will try to avoid these reactions, 

however, by keeping in mind that I have 
the chance of 

acquiring extremely useful information 
about myself and how 

to help myself out of undesirable moods that occur in 

everyday life. If for any reason I feel I cannot continue, 

I will so indicate. 

(Page 9) The next page will begin 
the series of 

statements. I will read each to myself, then I will read 

out loud. Then I will try to experience 
the mood as well 

I can and continue to do so 
until the experimenter cues me 

to turn the page and i 
move further into the mood. After 

few simple tasks to perform. 
the statements will be a

it 

as 
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Appendix M 

Mood Statements 

Depressed Statements Used In The Study 

TODAY IS NEITHER BETTER NOR WORSE THAN ANY OTHER DAY. 

HOWEVER, I FEEL A LITTLE LOW TODAY. 

SOMETIMES I WONDER WHETHER SCHOOL IS ALL THAT WORTH 
WHILE. 

4 

5 

6 

7 

8 

9 

• 

10. 

11.

12. 

13 .

EVERY NOW AND THEN I FEEL SO TIRED AND GLOOMY THAT I'D 
JUST RATHER SIT THAN DO ANYTHING. 

IT HAS OCCURRED TO ME MORE THAN ONCE THAT STUDY IS 
BASICALLY USELESS BECAUSE YOU FORGET ALMOST EVERYTHING 
YOU LEARN ANYWAY. 

PEOPLE ANNOY ME; I WISH I COULD BE BY MYSELF. 

I'VE HAD IMPORTANT DECISIONS TO MAKE IN THE PAST, AND 
I'VE SOMETIMES MADE THE WRONG ONES. 

I JUST DON'T SEEM TO BE ABLE TO GET GOING AS FAST AS I 
USED TO. 

THERE HAVE BEEN DAYS WHEN I FELT WEAK AND CONFUSED, AND 

EVERYTHING WENT MISERABLY WRONG. 

JUST A LITTLE BIT OF EFFORT TIRES ME 
OUT. 

I'VE HAD DAYDREAMS IN WHICH MY MISTAKES KEPT OCCURRING

TO ME . . . SOMETIMES I WISH I 
COULD START OVER AGAIN. 

JUST TO STAND UP' WOULD TAKE A 
BIG EFFORT. 

:!.. GETTING TIRED OUT. 
EXHAUSTED AND HEAVY. 

I CAN FEEL MY 
BODY GETTING 

14. 
AT TIMES I'VE BEEN SO 

TIRED AND 
DISCOURAGED THAT I WENT 

TO SLEEP RATHER THAN FACE 
IMPORTANT PROBLEMS. 

15.

r LIFE IS SO TIRESOME 
... THE 

SAME OLD THING DAY 
AFTER 

DAY DEPRESSES ME. 

16. 
I -' COULDN'T REMEMBER 

THINGS WELL 
RIGHT NOW IF I HAD 

TO. 

17.

I JUST CAN'T MAKE UP 
MY MIND; 

IT'S SO HARD TO 
MAKE 

SIMPLE DECISIONS. 
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18. I'M NOT VERY ALERT. I FEEL LISTLESS AND VAGUELY SAD. 
19. I'VE DOUBTED THAT I'M A WORTHWHILE PERSON. 
20. IT OFTEN SEEMS NO MATTER HOW HARD I TRY, THINGS STILL GO WRONG. 
21. I'VE NOTICED THAT NO ONE SEEMS TO UNDERSTAND OR CARE WHEN I COMPLAIN OR FEEL UNHAPPY. 
22. I'M DISCOURAGED AND UNHAPPY ABOUT MYSELF. 
23. 

24. 

25. 

I'VE LAID AWAKE AT NIGHT WORRYING SO LONG THAT I HATED MYSELF. 
THE WAY I FEEL NOW, THE FUTURE LOOKS BORING AND HOPELESS. 
SOME VERY IMPORTANT DECISIONS ARE ALMOST IMPOSSIBLE FOR ME TO MAKE. 

26. I FEEL TIRED AND DEPRESSED; I DON'T FEEL LIKE WORKING ON THE THINGS I KNOW MUST GET DONE. 
27. 

28. 

29. 

30. 

I HAVE THE FEELING THAT I JUST CAN'T REACH PEOPLE. 
THINGS ARE EASIER AND BETTER FOR OTHER PEOPLE THAN FOR ME. 
I FEEL LIKE THERE'S NO USE IN TRYING AGAIN. 
OFTEN PEOPLE MAKE ME VERY UPSET.I DON'T LIKE TO BE AROUND THEM. 

31. IT TAKES TOO MUCH EFFORT TO CONVINCE PEOPLE OF ANYTHING. THERE'S NO POINT IN TRYING. 
31. I FAIL IN COMMUNICATING WITH PEOPLE ABOUT MY PROBLEMS. 
32. 

;T;I,E. S,I S0 DISCOURAGING THE WAY PEOPLE DON'T REALLY LISTEN 
33. I'VE FELT SO ALONE BEFORE, THAT I COULD HAVE 

CRIED. 
34. SOMETIMES I'VE WISHED I COULD DIE. 

MY THOUGHTS ARE SO SLOW AND DOWNCAST, I 
DON'T WANT TO 

35. 

THINK OR TALK. 
36. I JUST DON'T CARE ABOUT ANY FUN.

THING. LIFE JUST ISN'T ANY 
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37. LIFE SEEMS TOO MUCH FOR ME NOW ... MY EFFORTS ARE 
WASTED. 

38. I'M SO TIRED. 

39. I DON'T CONCENTRATE OR MOVE. I JUST WANT TO FORGET 
ABOUT EVERYTHING. 

40. I HAVE TOO MANY BAD THINGS IN MY LIFE. 

41. 
EVERYTHING SEEMS UTTERLY FUTILE AND EMPTY. 

42. I FEEL DIZZY AND FAINT. I NEED TO PUT MY HEAD DOWN AND 
NOT MOVE. 

43. I DON'T WANT TO DO ANYTHING. 

44. ALL OF THE UNHAPPINESS OF MY PAST LIFE IS TAKING 
POSSESSION OF ME. 

4S. I WANT TO GO TO SLEEP AND NEVER WAKE UP. 

Depressed Statements Not Used In The Study 

1. I feel rather sluggish now. 

2. I can remember times when everybody but me seemed full 
of energy. 

3. Too often I have found myself staring listlessly into 
the distance, my mind a blank, when I definitely should 

have been studying. 

4. I do feel somewhat discouraged and drowsy ... maybe 

I'll" need a nap when I get home. 

5. 
Perhaps college takes more time, effort, and 

money than 

it's worth. 

6. I'm afraid the nuclear threat may get a 
lot worse. 

7. I'm ashamed that I've caused my 
parents needless 

worry. 

8. I feel terribly tired and 
indifferent to things 

today. 

9. I'm beginning to feel 
sleepy. 

drifting. 

My thoughts are

just closing 
my 

10. I want to go to sleep 
... I feel like 

eyes and going to 
sleep right 

here. 
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11. I feel worn out. My health may not be as good as it's 
supposed to be. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

I'm uncertain about my future. 

Things are worse now than when I was younger. 

My parents never really tried to understand me. 

I feel horribly guilty about how I've treated my 
parents at times. 

Elation Statements Used In The Study 

TODAY IS NEITHER BETTER NOR WORSE THAN ANY OTHER DAY. 

I DO FEEL PRETTY GOOD TODAY, THOUGH. 

THIS MIGHT TURN OUT TO HAVE BEEN ONE OF MY GOOD DAYS. 

IF YOUR ATTITUDE IS GOOD, THEN THINGS ARE GOOD,AND MY 
ATTITUDE IS GOOD. 

I'VE CERTAINLY GOT ENERGY AND SELF-CONFIDENCE TO SPARE. 

ON THE WHOLE, I HAVE VERY LITTLE DIFFICULTY IN THINKING 
CLEARLY. 

I'M PLEASED THAT MOST PEOPLE ARE SO FRIENDLY TO ME. 

MY JUDGEMENT ABOUT MOST THINGS IS SOUND. 

9. I'M FULL OF ENERGY AND AMBITION - I FEEL LIKE I 
COULD 

GO A LONGTIME WITHOUT SLEEP. 

10 JUST LET 

SOMEONE TRY TO PUT SOMETHING OVER ON ME.
• ' m -Y JUDGEMENT IS KEEN AND PRECISE TODAY. 

11. IF I SET MY MIND TO IT, I CAN MAKE 
THINGS TURN OUT 

FINE. 

12. I FEEL ENTHUSIASTIC AND 
CONFIDENT NOW. 

13. THERE SHOULD BE OPPORTUNITY 
FOR A 

COMING ALONG. 

14, MY FAVORITE SONG KEEPS GOING THROUGH MY HEAD.

15. I FEEL TALKATIVE ... 
I FEEL LIKE 

TALKING TO 
ALMOST 

ANYBODY. 

TIMES 
LOT OF GOOD 



26. 

27. 

28. 

29. 
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16. 

17. 

18. 

I'M ABLE TO DO THINGS ACCURATELY AND EFFICIENTLY. 

I KNOW GOOD AND WELL THAT I CAN ACHIEVE THE GOALS I 
SET. 

NOW THAT IT OCCURS TO ME, MOST OF THE THINGS THAT HAVE 
DEPRESSED ME WOULDN'T HAVE IF I'D JUST HAD THE RIGHT 
ATTITUDE. 

19. I HAVE A SENSE OF POWER AND VIGOR. 

20. IT WOULD REALLY TAKE SOMETHING TO STOP ME NOW. 

21. I KNOW THAT IN THE FUTURE I WON'T OVER-EMPHASIZE SO 
CALLED "PROBLEMS". 

22. It. 
nOPTIMISTIC THAT I CAN GET ALONG VERY WELL WITH MOST 

OF THE PEOPLE I MEET. 

23. I'M TOO ABSORBED IN THINGS TO HAVE TIME FOR WORRY. 

24. I'M FEELING AMAZINGLY GOOD TODAY! 

25. I AM PARTICULARLY INVENTIVE AND RESOURCEFUL IN THIS 
MOOD. 

I FEEL SUPERB! I THINK I CAN WORK TO THE BEST OF MY 
ABILITY. 

THINGS LOOK GOOD THINGS LOOK GREAT! 

I CAN FIND THE GOOD IN ALMOST ANYTHING. 

I FEEL HIGHLY PERCEPTIVE AND REFRESHED. 

30. MY MEMORY IS IN RARE FORM TODAY. 

31. IN A BOUYANT MOOD LIKE THIS ONE, I CAN WORK 
FAST AND DO 

IT RIGHT THE FIRST TIME. 

32. I CAN CONCENTRATE HARD ON ANYTHING I 
DO. 

33• THINKING IS CLEAR AND RAPID. 

34• LIFE IS SO MUCH FUN, IT SEEMS TO 
OFFER SO MANY 

SOURCES 

OF FULFILLMENT. 

35• THINGS WILL BE BETTER AND 
BETTER TODAY. 

36. I CAN MAKE DECISIONS 
RAPIDLY AND 

CORRECTLY; AND I CAN 

DEFEND THEM AGAINST 
CRITICISM EASILY. 
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37. I FEEL INDUSTRIOUS AS HECK ... I WANT SOMETHING TO DO! 

LIFE IS FIRMLY IN MY CONTROL. 

I WISH SOMEBODY WOULD PLAY SOME GOOD LOUD MUSIC! 

THIS IS GREAT ... I REALLY DO FEEL GOOD. I AM ELATED 
ABOUT THINGS. 

41. I'M REALLY FEELING SHARP NOW. 

42. THIS IS JUST ONE OF THOSE DAYS WHEN I'M READY TO GO! 

43. I FEEL LIKE BURSTING WITH LAUGHTER ... I WISH SOMEBODY 
WOULD TELL A GOOD JOKE AND GIVE ME AN EXCUSE! 

38. 

39. 

40. 

11. 

44. I'M FULL OF ENERGY. 

45. WOW, I FEEL GREAT! 

1. 
2. 

3. 

4. 

5. 

6. 

Elation Statements Not Used In The Study 

I feel light-hearted. 

I feel cheerful and lively. 

My parents are pretty proud of me most of the time. 

For the rest of the day, I bet things will really go 
well. 

I'm glad I'm in university ... it's the key to success 

nowadays. 

It's 
it's 

encouraging that as I get farther into my 
major, 

going to take less study to get good 
grades. 

7. 
This is one of those days when I can 

grind out 

schoolwork with practically no effort at 
all. 

8. 
When i want to, I can make friends 

extremely easily. 

9. 
Some of my friends are so lively 

and 
optimistic. 

10. I'm full of energy, and am 
really getting to 

like the 

things I'm doing on campus. 

I feel so vivacious 
and efficient 

today - 
sitting on 

top of the world. 
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12. 

13. 

14 . 

15. 

1. 

2. 

3. 

4 

In the long run, its obvious that things have gotten 
better and better during my life. 

I feel that many of my friendships will stick with me 
in the future. 

I feel so happy and playful today. I feel like 
surprising someone by telling a silly joke. 

I feel an exhilarating animation in all I do. 

Neutral Statements Used In the Study 

JAPAN WAS ELECTED TO THE UNITED NATIONS ALMOST FOURTEEN 
YEARS AFTER PEARL HARBOR. 

AT THE END APPEARS A SECTION ENTITLED "BIBLIOGRAPHY 
NOTES". 

WE HAVE TWO KINDS OF NOUNS DENOTING PHYSICAL THINGS: 
INDIVIDUAL AND MASS NOUNS. 

AGRICULTURAL PRODUCTS COMPRISED SEVENTY PER CENT OF THE • 

INCOME. 

SOME STREETS WERE SAID TO BE STILL LISTED UNDER THEIR 
OLD NAMES. 

THERE IS A LARGE ROSE-GROWING CENTER NEAR TYLER, TEXAS. 

7. 
MANY STATES SUPPLY MILK FOR GRAMMAR SCHOOL CHILDREN. 

8. THE DESK WAS OLD, AND SCRATCHED INTO ITS SURFACE 
WAS A 

PROFUSION OF DATES, INITIALS, AND PLEADING 
MESSAGES. 

9. 
THE ORIENT EXPRESS TRAVELS BETWEEN PARIS 

AND ISTANBUL. 

10. THERE ISN'T A SCIENTIFIC EXPLANATION 
FOR EVERY 

U.F.O. SIGHTING. 

THE HOPE DIAMOND WAS SHIPPED 
FROM SOUTH 

AFRICA TO 

LONDON THROUGH THE REGULAR 
MAIL SERVICE. 

12. SLANG IS A CONSTANTLY 
CHANGING PART OF 

THE 
LANGUAGE. 

13. THERE IS A SMALL 
ARTICLE IN THE LOCAL 'S TER 

NEWSPMS.APER WHICH 

INDICATES ACCEPTANCE OF 
THE KIDNAPPER 

99.1% OF ALASKA IS OWNED BY THE FEDERAL 

GOVERNMENT. 

14.

5. 

6. 

11. 
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15. 

16. 

TWO MEN DRESSED AS REPAIRMEN WILL APPEAR SHORTLY AFTER 
THE VAN PULLS UP. 

THE WOOD WAS DISCOLORED AS IF IT HAD BEEN HELD IN A 
FIRE. 

17. A LIGHT WAS NOTICED IN THE DARK SIDE, AND IT MOVED 
EERILY TOWARDS THE HOUSE. 

18. PAINTING IN A FEW OTHER NON-EUROPEAN COUNTRIES IS 
TREATED IN A SEPARATE VOLUME. 

19• THE NAMES ON THE CHRISTMAS MAILING LIST ARE 
ALPHABETICALLY ORDERED. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

SIGNIFICANTLY, THESE CHANGES OCCUR DURING A FULL MOON. 

WEST SAMOA GAINED ITS INDEPENDENCE IN 1965. 

THE MAGAZINE'S REPORT WAS SLANTED, AS USUAL. 

THE MAP WOULD PROVE USELESS AS A BEGINNING GUIDE. 

THE SPEAKER OUTLINED A PLAN WHEREBY THE CURRENT 
DEFICITS COULD BE ELIMINATED. 

BLACK AND WHITE PICTURES ARE ARRANGED IN TEN SECTIONS. 

THE VOICES COME ONLY AT NIGHT, AND WHISPER WORDS, 

TERRIBLE WORDS. 

THE PAPERS HAD BEEN FRONT-PAGING IT FOR DAYS. 

28. THE NOTICE MADE IT CLEAR THAT COFFEE BREAKS WERE BEING 

LIMITED. 

29. 
POTTER WROTE NUMEROUS SATIRES ON SOCIAL 

CYNICISM. 

30, 
BOEING'S MAIN PLANT IN 

SEATTLE EMPLOYS 35,000 PEOPLE. 

31• THE DOORKEEPER WAS 
DRESSED IN RED. 

32. DURING THE NEXT TEN 
YEARS, THE GROUP PARTICIPATED IN 

POLITICS. 

33. THE ORGANIZATION 
DEPENDED ON THE PEOPLE FOR SUPPORT. 

34• IN 1965, ELIZABETH 
MADE THE FIRST STATE 

VISIT BY A 

BRITISH MONARCH 
TO GERMANY IN 

56 YEARS. 

35. IT WAS THEIR 
SIXTH 

CONSECUTIVE BEST SELLER. 
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36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

1. 

2. 

3. 

4. 

IT ALL FITTED IN WITH THE OFFICER'S STORY. 

THE MERGER DID NOT CHANGE THE COMPANY'S POLICY. 

THE MANSION WAS RENTED BY THE DELEGATION. 

NINETY OCCUPATIONS WERE LISTED AS ELIGIBLE FOR THE 
GRADUATES IN BUSINESS. 

UTAH IS THE BEEHIVE STATE. 

CHANGES WERE MADE IN THE TRANSPORT OF LUMBER AFTER THE 
BORDER INCIDENT. 

THE CHINESE LANGUAGE HAS MANY DIALECTS, INCLUDING 
CANTONESE, MANDARIN, AND WU. 

THINGS WERE BOOMING ONCE AGAIN IN THE LITTLE GOLD RUSH 
TOWN OF ANGEL. 

AT LOW TIDE THE HULL OF THE OLD SHIP COULD BE SEEN. 

A FREE SAMPLE WILL BE GIVEN TO EACH PERSON WHO ENTERS 
THE STORE. 

Neutral Statements Not Used In the Study 

Oklahoma City is the largest city in the world in area, 

with 631.166 square miles. 

This book or any part thereof must not be reproduced 
in 

any form. 

Saturn is sometimes in conjunction, beyond 
the Sun from 

the Earth, and is not visible. 

The system is supervised by its board 
of regents. 

S• It is God's will that the fittest 
survive. 

6. of the 
highest 

7. 

8. 

9. 

The typography, paper, and bind 
were 

quality. 

The machine dominated county 
posts 

anyone could remember. 

When the Bayan bent down 
under its own 

branches began to take 
root• 

The review is concerned 
with the 

first three 
volumes. 

for as long 

weight,

as 

its 
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10. The ship was ancient, and would soon be retired from 
the fleet. 

There are some forms in which no oath is required. 

12. Intrametics finds mates for the lonely. 

13. A recent study revealed that one half of all college 
students were unable to find summer jobs. 

14. Provoked arousal and orientation are accompanied by 
steeper negative shifts. 

No man worked harder than he. 

11. 

15. 



193 

Appendix N 

1. 

2. 

Interview Protocol 
(Adapted from Velten, 1967) 

Now I would like to ask you some questions about your participation in the study. I'm only interested in finding out your thoughts about the study. So, it's very important that you are completely honest with your answers. OK? 

How do you think an elated mood would influence the average person's ability to cope with pain? Is this true for you as well? Have you had any personal 
experiences where this relationship held for you? 

How do you think a depressed mood would influence the 
average person's ability to cope with pain? Is this 
true for you as well? Have you had any personal 
experiences where this relationship held for you? 

3. 
Did the mood statements you read affect you, or didn't
they have any effect? 

If the subject answers "Yes", 
follow-up with: 

I would like you to answer 
"yes" or "no" to the 

following questions. Did the mood statements you read 

affect your performance with 
the: 

(1) Counting Task 

(2) Writing Numbers 

(3) MAACL, Expect. Q. 

(4) Pain threshold, tolerance, pain ratings 

4. 
What kinds of thoughts did you have as you were reading 

the mood statements? Anything else? 

What kinds of thoughts did you have while your hand was 
in the water the second time? Anything else? 

6. 
What determined how long you kept your hand in the 
water the second time? 

Did you ever feel that you were just behaving in 

accordance with the mood statements so as not to louse 

up the experiment? 

If the subject answers "yes" then a 
follow-up 

question is asked: 
What did you do when you felt this way? 

8. Did you take a Psychology class this year? 

5. 



194 

Appendix 0 

Mood Check Scales 

1. 

2. 

3. 

How do you feel now, compared to when you first began 

the study? (circle one) 

1 2 3 4 5 6 7 8 

More More 

Depressed Elated 

How depressed do you feel now, compared to when you 
began the study? (circle one) 

1 2 3 4 5 6 7 8 
Much less Much More 
Depressed Depressed 

How depressed do you feel now, compared to the way you 
usually feel? (circle one) 

1 2 3 4 5 6 7 8 
Much less much more 
Depressed Depressed 
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Appendix P 

Mood Check Scales Posttest 

1. How do you feel now, compared to when 
you first 

began the study? (circle one) 

1 2 3 4 5 

More 
Depressed 

6 7 8 
More 

Elated 

2. How depressed do you feel now, compared 
to when 

you began the study? (circle one) 

1 2 
Much less 
Depressed 

3 4 5 6 7 8 
Much More 
Depressed 

3. How depressed do you feel now, compared to the 
way 

you usually feel? (circle one) 

1 2 3 4 5 6 7 8 

Much less Much more 
Depressed Depressed 

If, in your best estimation, you will leave this 
experiment feeling no worse than you did before 

you participated in this study, please sign your 
name endorsing the statement to this effect. You 

are under no obligation to sign this release 
form. Please sign the form only if you feel that 
your present mood is no worse than when you began 
the experiment. 

, having completed 
Glenn Pancyr's experiment on mood and pain, feel that 
my present mood at the completion of the study is no 
worse than before I participated in the experiment. 

VOLUNTEER PARTICIPANT WITNESS 

DATE 
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S# Cond. 

Appendix Q 

Data Record Sheet 

Time In 

Beck DPRS SCS IHLC 

MAACL #1: Total D 

MAACL #2: Total D 

MAACL #3: Total D 

WS 

M VAS: Anx 

#1 #2 

#1 

Mood Sem D:1. 

Time Out 

PHLC  CHLC PC PA 

H  A 

H A 

H A 

 I 
Count 

- 11-1-- I 
-I 

----FS-

 I  Desp I 1 Hap I I -TI-

#2 #3 -TT- -T/-  -112- 

I I 2. I I 3. i 1 4. 1 1 

5. I   I 6. I I . I I 
#1 #2 

Jr- #2 TI-  #I--#I--#I-- #1--#7--#7 

CPT #1 
CPT #2 

PAIN THRESHOLD 

PAIN TOLERANCE 
Expectation Questionnaire: 

EQ #1 

1. Affective Discomfort 

2. Pain Intensity 

3. Tolerance Estimate 

4. Confidence 

Sex 

Structured 
1. 
2. 

Age 
Interview: 

No (00) Yes ( 1 

Counting 
Writing Speed 

MAACL 
Expect. Q. 

Pain Threshold 

Pain Tolerance 

Pain Intensity 

Pain 
Unpleasantness 

3. No (01) 
Yes (02) 

EQ #2 EQ #3 

Handedness 

8 
2 3 

No 
No 
No 
No 
No 
No 
No 
No 

4 5 
(01) 
(01) 
(01) 
(01) 
(01) 
(01) 
(01) 
(01) 

6 7 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
yes 

(02) 
(02) 
(02) 
(02) 
(02) 
(02) 
(02) 
(02) 

9 10) 
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Debriefing Mood Assessment: 

VAS #1 VAS #2 

Time 1 (Pre-experiment) 

Water Temp.  

Room Temp.  

Time 2 (Post-experiment) 

Water Temp.  

Room Temp.  

Pain Ratings 
CPT #1: Intensity 

1.  2.  3.  4.  5.  6. 

7.  8.  9.  /O. 11.  12. 

13. 14. 15. 16. 17.  18. 

CPT #1: Affective 

1.  2.  3.  4. 

7.  8.  9.  10. 

13. 14. 15.  16. 

CPT #2: Intensity 

1. 2.  3. 

7. 8.  9. 

13. 14.  15. 

CPT #2: Affective 

1. 

7. 

13. 

2. 

8. 

14. 

3. 

9. 

15. 

5. 6. 

11. 12. 

17. 18. 

4. 5. 

10. 11. 

16. 17. 

4. 5. 

16. 17. 

6. 

12. 

18. 

6. 

12. 

18. 
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Appendix R 

Abbreviations for Tables 

Multiple Affect 

MAACL D 
MAACL H 
MAACL A 

WS 

Count 

Adjective Check List (MAACL) 

Depression Scale 
Hostility Scale 
Anxiety Scale 

Writing Speed 

Counting Time 

Mood Visual Analogue Scale (MVAS) 

MVAS A 
MVAS D 
MVAS H 

Anxiety 
Despondency 
Happiness 

Mood Semantic Differential Scales (MSEMD) 

SEMD 1, MSEMD1 Weak-Strong 
SEMD 2, MSEMD2 Dull-Loud 
SEMD 3, MSEMD3 Sad-Happy 

SEMD 4, MSEMD4 Tired-Alert 

SEMD 5, MSEMD5 Slow-Fast 

SEMD 6, MSEMD6 Bored-Interested 

SEMD 7, MSEMD7 Calm-Upset 


