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Relationship of Computer Hassles and Somatic Complaints

The investigation of Human-Computer interactions has been a topic of interest to researchers for more than 30 years. Researchers have produced numerous psychological measures characterizing these interactions. Starting with Lee’s 1963 national survey of computer attitudes, researchers have developed self-report measures of computer anxiety, computerphobia, computer aversion, computer efficacy, and computer stress. Research has shown that these various human-computer interaction outcome measures are empirically related and empirically different. This presentation will focus on the development of a self-report measure of computer stress, the Computer Hassles Scale. The Computer Hassles scale has been shown to be a different construct from the other human-computer interaction measures. The Computer Hassles Scale is a measure of a specific kind of stress. General stress research has shown that one of the common outcomes of stress is somatic complaints. This presentation will show that the Computer Hassles Scale has been shown to be consistently correlated with reports of somatic complaints and anxiety. The presentation will discuss the current revision of the Computer Hassle Scale designed to cover Internet usage. Additionally, there will be a review of current research on how computer use relates to the psychophysiology of work stress with specific attention to musculosketal symptoms.

---------------------------------------------------------------------------------------------------------------------
[part 1]

**[slide 1] – Presentation Title page

I would like to begin my presentation today with a recent experience with computers, a good example of computer hassles.

**[slide 2] – Computer “Hassle”

The following is a description of a recent scenario, when a colleague asked me to deal with a problem he encountered during the installation of a DSL network program. What can happen when you add a new application to a Windows operating system environment?
 
Apparently the new application needed to have access to the Internet to install the program (instructions did not tell this) and the version of Internet Explorer was not recent enough to do the installation (this was not documented in the DSL software). 

The installation of the program apparently corrupted essential files. There is no message that tells the computer user there are corrupted files. The only clue to this problem was a Windows “illegal operation” error and the need to close down the application. The Iexplorer.exe was affected by corruption of files. Attempts to install upgrades or reinstall Internet Explorer produced many more “illegal operation” errors. The IE program did not appear on the Add/Remove programs on the control panel. Attempts to install an alternative Internet browser failed.

I used Google.com search to find information about the problem. There were several suggested fixes when the “repair” option was not available for Iexplorer.exe. All the suggested fixes failed to solve the problem. A radical decision was necessary at this time. When all else fails, the user can go back to scratch and reset (by reinstallation) the computer to its state when it arrived. The computer came with a recovery CD-ROM and instructions on how to proceed. After backing up needed files to disks, the first step in recovery was a BIOS change to allow for booting from a CD-ROM. The boot was successful and the hard drive was re-formatted. Then an error occurred: “CD-ROM not found”. No instruction or disks were available to run the recovery from a floppy disk. Several attempts to “recover” failed. 

The only option left was to install a native copy of Windows 98, SE on the reformatted hard drive. Windows 98 SE was obtained and installation of the software was successful. Once the computer rebooted with its new settings, only 16 colors were available for video display. There was a problem with the video drivers. The documentation that came with the computer had no information concerning what video hardware was on the system or what drivers were needed. Detecting new hardware only identified a generic PCI video driver. Several attempts to locate an alternative set of drivers failed. Calls to technical support for the computer identified the computer based on the computer case. A Google.com search found information that this model was supposed to be equipped with a Pentium II but it had a Celeron processor. The next step was to open the computer case and see what motherboard was inside. Examination of the motherboard revealed no identifying marks to reveal the manufacturer. There was a string of digits and numbers on a white label on the edge of the MB. A Google.com search yielded one hit. This was a posting on a computer help website. It suggested the motherboard was made by GVC which was related to another company BCM. The GVC web site was in Chinese, with no English translation. A search of the BCM website (mostly in English) found a variety of motherboards. After searching through several motherboards based on processor type and DIMM specs, I found graphic images of motherboards. Several images were examined and a visual match to the motherboard in the computer was found. The BCM website provided specification for the onboard video adapter, an on-board AGP adaptor. An additional google.com search located video drivers and the video was able to display up to 24 bit color. The DSL software could now be successfully installed.

This process took about 8 hours (in THE BLACK HOLE!) to complete over several days. There were many computer hassles encountered during this effort. Anyone of these “hassles” could be potentially stressful.

[part 2]


Initially, my presentation will cover the development of a measure of computer stress: computer hassles and typical stress responses in the form of somatic complaints and anxiety. My presentation will consider whether the experience of using computers is stressful both from a psychological and physiological perspective. In addition, I will review some recent research on musculoskeletal symptoms and disorders in computer users in the workplace.

**[slide 3] - technostress described

In 1984, Craig Brod published a book Technostress: the Human Cost of the Computer Revolution. In this book he defined technostress as "a modern disease of adaptation caused by an inability to cope with the new computer technologies in a healthy manner. It manifests itself in two distinct and related ways: in the struggle to accept computer technology, and in the more specialized form of overidentification with computer technology." Brod’s work typified many publications about computers in the 1970s and 1980s that discussed the impact computers could have on the persons who use them. The microcomputer revolution began in the 1980s with the increased production of computers, advancements in hardware, development of software, and lowering of the cost of the technology. With increased access to computer technology there was increased interest in studying human-computer interactions. Human-computer interactions were labeled by various researchers as:  technophobia, cyberphobia, computerphobia, computer anxiety, computer stress, computer attitudes, computer efficacy, and computer aversion.

**a short history of measures of human-computer interactions


I would like to give a brief history of research concerned with measuring human-computer interactions. Lee (1970) conducted a national survey of 3,000 adults about attitudes toward computers. He found that people believe computers were useful tools and that computers would eventually control society. The study of the negative effects of human-computer interactions has resulted in the use of the construct “computer anxiety”. This construct was originally used by Raub (1981). A review by LaLomia and Sidowski (1993) found 12 instruments that purportedly measured computer anxiety. Loyd and Gressard’s (1984) Computer Attitude Scale has been one of the more popular measures used by many researchers who have investigated correlates of computer anxiety. Meier (1985) developed a measure of computer aversion, which he defined “as a negative affective reaction to computers with concomitant behaviors and cognition.”  Rosen, Sears, and Weil (1987) developed measures to assess computerphobia. They defined computer phobia as a clinical condition characterized by an extreme reaction resulting from computer anxiety. This reaction could occur after exposure to computer technology training. People would develop increasing negative attitudes toward computers and physical discomfort would increase. At the extreme a computerphobic would actively avoid contact with computer technology. In Weil and Rosen’s (1997) book Technostress: Coping with Technology @work @home @play, they characterized three technotypes: eager adopters, hesitant “prove its”, and resisters. The resisters were characterized as being more prone to computerphobia.

**[slide 4] - symptoms of technostress

With these various definitions and measures of human-computer interactions, why would there be a need for another measure in the field? I took my lead in developing a measure of computer stress from Brod’s (1984) description of technostress and the symptoms of technostress. "The primary symptom of those who are ambivalent, reluctant, or fearful of computers is anxiety. This anxiety is expressed in many ways: irritability, headaches, nightmares, resistance to learning about the computer or outright rejection of the technology. Technoanxiety most commonly afflicts those who feel pressured--by employers, peers, or the general culture—to accept and use computers (Brod, 1984, p.16)". It is noted that Brod used the terms technostress and technoanxiety interchangeably. This could be confusing.

In a 1985 paper, “Technostress: Should I Love the Computer or Shoot the Computer?”, I argued for an empirical measure of technostress, or computer stress. In the 1985 paper, I presented the case for a separate operational definition of technostress based on the general concept of stress. In 1986 I began development of a measure of computer stress. Before, covering the actual measure, I would like to give some background on the stress concept.

Definitions of stress--


The term stress has multiple meanings. As Richard Lazarus stated in his 1966 book  Psychological Stress and the Coping Process: "It seems wise to use 'stress' as a generic term for the whole area of problems that includes the stimuli producing stress reactions, the reactions themselves, and the various intervening processes. Thus, we can speak of the field of stress, and mean the physiological, sociological, and psychological phenomena and their respective concepts. It could then include research and theory on group or individual disaster, physiological assault on tissues and the effects of this assault, disturbances or facilitation of adaptive functioning produced by conditions of deprivation, thwarting or the prospects of this, and the field of negatively toned emotions such as fear, anger, depression, despair, hopelessness, and guilt. Stress is not any one of these things; nor is it stimulus, response, or intervening variable, but rather a collective term for an area of study." (Lazarus, 1966, p. 27). With this in mind, let us look at the physiological and psychological aspects of stress.

**[slide 5] - physiological stress defined 

Physiological stress--


Hans Selye was credited as the first to use the term stress in medicine in 1936, as a result of conducting medical research to develop a new ovarian hormone. He and his colleagues noted that the research animals used (rats) in the study experienced changes to various glands and the stomach. These changes were not related to effects of the hormone injections received. Similar changes in glands and the stomach resulted when other animals were exposed to various stimuli (e.g., cold, heat, infection, trauma, hemorrhage, nervous irritation, etc.). He induced the "syndrome of just being sick" which resulted in adrenal enlargement, gastrointestinal ulcers, shrinkage of the thymus and lymph nodes. Selye (1974) termed this the "general adaptation syndrome or biologic stress syndrome". According to Selye (1974) "stress is the nonspecific response of the body to any demand made upon it". This definition views stress as a physiological response and stressors as the demand that evokes the response.

**[slide 6] - psychological stress defined 

Psychological stress--


Although many can identify possible physical stress reactions, stress for many persons is a "state of mind". Next, we will consider psychological stress perspectives. Richard Lazarus (1966) has focused on the cognitive processes of evaluation of stimuli (stressors) from the environment and the selection of appropriate responses (coping) based on this evaluation. Lazarus and Folkman (1984) have defined psychological stress as "a particular relationship between the person and the environment that is appraised by the person as taxing or exceeding his or her resources and endangering his or her well being."  

**[slide 7] – distinction between two self-report approaches to measuring stress

With these two definitions of stress in mind, I set about to measure computer stress using a self-report approach. According to Derogatis and Coons (1993) there are many operational formats to measure stress. Self-report is but one of the ways but is central to many theoretical perspectives of stress. Self-report emphasizes the experience of stress and the cognitive and emotional processes as the basis of that experience. Derogatis and Coons (1993) point out that stress theories are either stimulus oriented, response oriented, or interactional. The stimulus orientated theories emphasize the person’s environment which characterizes Lazarus’ approach to stress. The response oriented theories emphasize the person’s reactions to events. This defines the existence of stress which characterizes Selye’s approach to stress. 

**[slide 8] - Daily Hassles Scale - defined and relationships

I operationally defined computer stress using the stimulus approach. The stimulus approach concentrated on measuring computer stressors and determining what relationships might exist with potential stress reactions. My initial research efforts (Hudiburg, 1989a, 1989b) focused on the development of the Computer Technology Hassles Scale. The scale was modeled after Richard Lazarus and his colleagues' Daily Hassles Scale (Kanner, Coyne, Schaefer, & Lazarus, 1981). The Daily Hassles Scale measured stressors a person experienced using a checklist of "daily hassles". "[Daily] hassles are the irritating, frustrating, distressing demands that to some degree characterize the everyday transactions with the environment." The level of stress assessed by the Daily Hassles Scale was empirically related (correlated) to somatic complaints (stress reactions) and health-related problems. 

**[slide 9] – Computer Hassles defined and the initial scale


Since my research focused on transactions within a computer technology environment, I defined a computer hassle as a potential stressor that comes from contact and interactions with computers and computer technology. With the assistance of a student, I compiled a list of computer hassles "using instances of contact with common computer technology, use of computers, computer-generated information, and the impact of computers on society" (Hudiburg, 1989a, p. 768). The Computer Technology Hassles Scale was a listing of 69 "computer technology hassles" which may be viewed as potential stressors. Sample "computer hassles" were: computerized junk mail, computer system is down, poorly documented software, programming errors, slow program speed (Hudiburg, 1989b). Each “hassle” was to be rated on the level of severity using a Likert scale, ranging from not at all to extremely severe.

**[slide 10] – Sample items from the CTHS


The research with the Daily Hassles Scale (DeLongis, Coyne, Dakof, Folkman, & Lazarus, 1982) found that increased severity level of “hassles” was associated with increased severity level of somatic complaints and anxiety. Research with other measures of stress, the Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983) found that higher levels of global stress were associated with higher levels of self-reported somatic complaints and anxiety. Self report of somatic complaints characterizes the response oriented approaches to stress. There are hundreds of self-report instruments (Derogatis & Coons, 1993) that measure various components of responses to stress. I was interested in using an existing instrument to measure stress responses that has been previously employed in the literature. Based on Brod’s (1984) account of technostress, he emphasized the somatic complaints and anxiety effects. I initially chose to use the Hopkins Symptoms Checklist (Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974) and later the SCL-90 (Derogatis, Lipman, & Covi, 1973). Both these instruments were developed to measure symptomatic psychological distress. Each checklist measured several symptom dimensions. I chose to use only the dimensions of somatization and anxiety. The HSCL had 19 items and the SCL-90 had 22 items. A substantial part of my research was done with the SCL-90. Several researchers of human-computer interactions described these types of reactions persons attributed to using computer technology (Weil & Rosen, 1997). These types of somatic complaints and anxiety were reported in seminal studies of the health effects of Video Display Terminals (VDT) use had users (Bergqvist, 1984; WHO, 1987). 
**[slide 11 & 12] – 22 Somatic complaint and anxiety items from SCL-90

The following are examples of the items used to measure somatic complaints and anxiety from the SCL-90. The items were to be rated on a Likert scale according to the level of distress, ranging from not at all to extreme distress.

[part 3]

I would like to cover several research studies using the 69-item Computer Technology Hassles Scale, a measure of computer stress, and its empirical relationship to somatic complaints and anxiety, measured by the 19 items from the HSCL. Both measures were derived by summing across the ratings. The following research findings report Pearson product-moment correlations between the CTHS and HSCL measures.

**[slide 13] – Study results – CTHS & HSCL

Note the significant correlations across four samples.
Hudiburg (1989b) used 100 southeast US college students r = .36, p < .01

Hudiburg (1990) used 109 southeast US college students r = .35, p < .01

Hudiburg (1991) used 103 southeast US college students r = .39, p < .01

Correlated with Daily Hassles Scale (DHS), r = .57, p < .01; DHS/HSCL, r = .62, p < .01 (convergent validity evidence for the CTHS)
Hudiburg & Jones (1991) used 154 southeast US college students r = .27, p < .01

**[slide 14] – Computer Hassles Scale 

In 1992 I factor analyzed the CTHS. The result was a shorter version of the existing scale. From the first two factors, a 37-item Computer Hassles Scale was defined.
**[slide 15] - highest percent hassles for computer runtime errors
The following are the most frequent “hassles” reported by 1199 college students for Computer Runtime Errors. 

**[slide 16] - highest percent hassles for computer information problems
The following are the most frequent “hassles” reported by 1199 college students for Computer Information Problems.
**[slide 17] – Study results – CHS & HSCL

These two studies used the Computer Hassles Scale and HSCL to measure somatic complaints and anxiety.

Hudiburg, Sides, & Jones (1992) used 223 southeast US college students r = .12, p > .05  (non-significant correlation)

Carreira (1994) used a Spanish language version of the CHS and the HSCL in a study of 153 office works in Puerto Rico, r = .35, p < .01

The next three slides report studies that used the 37-item Computer Hassle Scale and the 22 somatic complaint and anxiety items from the SCL-90. Note in the first slide the significant correlations between the CHS and somatic complaints/anxiety across four samples.
**[slide 18] – Study results – CHS & SCL-90 – four samples

Hudiburg, Brown, & Jones (1993) used 65 manufacturing accounting workers in the  southeast US r = .49, p < .01

Hudiburg, Ahrens, & Jones (1994) used 100 southeast US college students r = .57, p < .01 

Correlated  with Daily Hassles Scale (DHS), r = .57, p < .01; DHS/HSCL, r = .54,  p < .01 (convergent validity evidence for the CHS)

Hudiburg in a 1994 unpublished study used two samples:

sample 1: 89 southeast US college students, r = .24, p < .05

sample 2: 40 southeast US college students, r = .47, p < .01                 

**[slide 19] – Study results – CHS & SCL-90 – four samples

Note the significant correlations across four samples.

Hudiburg & Necessary in a 1995 unpublished study used two samples:

sample 1: 157 midwest US college students, r = .21, p < .01

sample 2: 316 midwest US college students, r = .27, p < .01

Hudiburg & Necessary (1996a) used two samples:

sample 1: 104 midwest US college students, r = .30, p < .01

sample 2: 88 faculty/staff from a midwest US college, r = .37, p < .01

**[slide 20] – Study results – CHS & SCL-90 – four samples

Note the significant correlations in three of four samples.

Hudiburg & Necessary (1996b) used 83 midwest US college students, r = .22, p < .05

Hudiburg, Necessary, & Noffzinger (1998) paper used 126 small business owners in a midwest US city, r = .01  NS

Hudiburg, Pashaj, & Wolfe (1999) used 95 southeast US college students, r = .32, p < .01

Wolfe, et al. (2000) paper used 212 students in a two college combined sample from the northeast and southeast US,  r = .28, p < .01

**[slide 21] – Study results – CHS  63 item revision & SCL-90

In 2000, I did a preliminary revision of the Computer Hassles Scale by adding additional hassles to cover Internet usage. The study used 119 southeast US college students. 
The following are the correlations:  CHS-37  r = .37, p < .01, CHS-R (63)  r =  .40, p < .01, The Internet “hassles”, r = .36, p < .01

**[slide 22] – Study results – CHS  71 revision & SCL-90

This last month (February 2003) I conducted a study using an on-line questionnaire. This study used a 71 item version of the Computer Hassles Scale. The added items included additional Internet use “hassles”. This study used college student participants and non-student participants.

Students (N = 148) 

CHS-37, r = .34, p < .01, CHS-R (71),  r =  .43, p < .01, The Internet “hassles”, r = .50, p < .01

Non-students (N = 50)

CHS-37, r = .23, p > .05, CHS-R (71),  r =  .19, p > .05, The Internet “hassles”, r = .10, p > .05

This presentation of studies shows that across many samples (not exclusively college students) it has been generally found (except for three samples) that there is a significant correlation between computer hassles, measured by various scales, and somatic complaints/anxiety. 

[part 4]
From a self-report perspective, the use of computers is a stressful experience. The stress experience is both psychological and physical. I would like to turn to a consideration of the PHYSICAL impact of computer use. Before I do, I would like us to consider the extensive nature of self-reported symptoms based on a recent study completed in Japan. Nakazawa, et al., (2002) reported in the American Journal of Industrial Medicine a large sample study of daily VDT use and subjective symptoms. Their study surveyed more than 25,000 workers over a three year period. The self-administered questionnaire was completed by office workers of an information technology company. Most of the workers were clerical workers. The study excluded CAD users, programmers, and workers engaged in research and development. The following table reveals the reported symptoms.

**[slide 23] – Table II from Effect of VDT use on Subjective Symptoms 

It can be seen from the table that the most prevalent subjective symptoms were physical symptoms (somatic complaints): headache, eye strain, arthralgia, stiff shoulders, and lower back pain. Nakazawa, et al. (2002) found that physical symptoms became higher with increased duration of daily VDT use, without a threshold. The threshold for increased mental and sleep-related symptoms was with more than 5 hours a day of VDT use. A higher percentage of females reported symptoms as compared to males.
There is considerable evidence that computer use contributes to physical changes. Since this presentation is focused on the use of computers as stressful, I would like to review some recent work on the psychophysiology of work stress, in particular computer work. I would like to focus on endocrine responses and musculoskeletal symptoms and disorders.
**[slide 24] – Two main stress neuroendocrine systems

According to a recent review by Lundberg (2002),  “[Two] neuroendocrine systems have been of particular interest in the study of stress; the sympathetic adrenal medullary (SAM) system with secretion of the two catecholamines, epinephrine and norepinephrine, and the the hypothalamic pituitary adrencortical (HPA) system with the secretion of cortisol.”  Lundberg (2002) suggests that “the SAM system is more often challenged by threats of a social or mental rather than physical nature.” In the HPA system the hypothalamus, as a neural structure, releases corticosterone releasing hormone (CRH) that affect the anterior pituitary gland (hypophysis) which releases a variety of hormones (e.g., andreocorticotropic hormone (ACTH)). These hormones affect many endocrine glands, for example the adrenal cortex in secreting cortisol, the thyroid gland in secreting thyroxine, and the gonads in secreting testosterone into the blood. Cortisol in particular is regulated by a feedback system to the brain where receptors are located in the hippocampus and hypothalamus. This feedback regulates the circulating coritsol. The levels of cortisol are influenced by emotions, stress, and anxiety that might occur during work conditions. Research has shown that cortisol can interfere with memory (Sapolsky, 1996).

Increased levels of coritsol can cause the increase of the storage of fat cells in the abdominal region. This has been measured as the waist/hip ratio (Lundberg, 2002). High waist/hip ratios have been found in sedentary jobs and have been linked to a variety of somatic and psychological health problems (e.g., Sapolsky, 1996; Lupien & McEwen, 1997). 

How do physiological stress reactions translate into physical conditions that might result in physical complaints and possible physical disorders? In particular, does computer use result in a variety of negative effects on the human physical system?  There are several models that have been used to explain stress that could occur from engaging in activity that is monotonous and requiring little physical activity. Computer use can be monotonous and certainly requires little physical activity. The typical computer activities are using a mouse, typing on a keyboard, and looking at a monitor. These activities are usually performed while in a sitting position.  [MOUSE POTATO]
**[slide 25] –The allostatic system and allostaic loads – McEwen (1998)

One of the earliest documented health concerns was that use of computer keyboards could lead to disorders such as carpal tunnel syndrome. These risks have led to ergonomic changes and work changes to decrease the risk (e.g. use of wrist support devices and varying activity). There has been increasing interest in musculosketal symptoms and disorders in computer users (Sjogaar, Lundberg, & Kadefors, 2000; Gerr, et al., 2002; Marcus, et al., 2002; Lundberg, 2002).  The muscles used in computer work are typically low threshold motor units. These muscle units can be continuously active for extended periods of time without apparent fatigue. This motor unit overuse may lead to physiological stress reactions according to the Allostatic Load Model of stress and health (McEwen, 1998). This might lead to wear and tear of the muscles.

McEwen (1998) states that allostatic systems allow us to adaptively respond to physical demands.  There are four types of allostatic loads. The first type, with frequent stress, there is a response that is activated to deal with that stress and then turned off. In the second type of allostatic load, there is lack of adaptation to repeated stressors, resulting in exposure to stress hormones on a long-term basis. The third type of allostatic load occurs when there is an inability to turn off the physiological stress reaction after the stress has terminated. In the fourth type of allostatic load, there is inadequate response by one of the systems to the stressor. This under active system will cause compensatory responses in other stress response systems. It is this last type of allostatic load that might explain the development of musculosketal problems in computer work.  Since there is a lack of rest of the muscle units due to absence of feedback (no fatigue or pain during use), this might produce wear and tear on the muscles. According to Lundberg (2002) what is critical in work, like with computers, is the need for rest periods for recovery and maintenance of “normal state” from the “stressing” of the system. Rest periods could reduce the allostatic load (McEwen, 1998). 

When we use computers, it might not be possible to have rest and recovery periods because computers have become pervasive in our modern lives (Weil & Rosen, 1997). Many of the physical problems take the form of musculosketal symptoms (self-report) and disorders (diagnosed by evaluation). Much recent research has concentrated on work-related upper extremity disorders (WRUEDs). The following is a list of various work-related upper extremity disorders (WRUEDs) (Gerr, et al., 2002).

 **[slide 26] – Musculoskeletal Disorders (from Gerr, et al., 2002)

Neck: radicular pain syndrome, somatic pain syndrome

Shoulder: rotator cuff tendonitis, bicipital tendonitis, 

Elbow: medial epicondylitis, lateral epicondylitis, 

Hand/Arm: flexor carpi radialis tendonitis, flexor carpi ulnaris tendonitis, digital flexor tendonitis, extensor tendonitis- dorsal compartment 1, 2, 3, 4, 5, & 6, intersection syndrome, distal flexor tenosynovitis, carpal tunnel syndrome, ulnar neuritis

Two recent prospective studies of computer users (Gerr, et al., 2002; Marcus, et al., 2002) investigated incidence of musculoskeletal symptoms and disorders and postural risks in 632 new hired computer users in the US. The study followed these workers for a period of up to three years. The participants were evaluated for posture, medical and psychosocial risk factors. The participants kept daily diaries. This information was used to determine work habits and reported musculoskeletal symptoms (MSS). The reporting of musculoskeletal symptoms (MSS) precipitated the evaluation for musculoskeletal disorders (MSD).  

**[slide 27] – Study results – Gerr, et al., (2002) & Marcus, et al., 2002)

Using only those participants who did not report MSS neck/shoulder symptoms at hiring and provided daily diaries, 183 of 538 reported neck/shoulder symptoms. Of the 183 reported neck/shoulder symptoms, 117 were diagnosed with a neck/shoulder disorder. The most common N/S disorder was somatic pain syndrome (tension neck syndrome), pain in the sternomastoid muscle or the trapezius muscle. 

Using only those participants who did not report MSS hand/arm symptoms at hiring and provided daily diaries, 141 of 574 reported hand/arm symptoms. Of the 141 reported hand/arm symptoms, 81 were diagnosed with a hand/arm disorder. The most common H/A disorder was extensor tendonitis – dorsal component 1 - pain on resisting thumb MCP (metacarpophalangeal) extension (Hitchhiker test). 

The study concluded (using survival analysis) that more than 50% of computer users reported MSS during the first year after starting the job. Females and workers aged 30 or older were more at risk for developing MSS.

This is one study that highlights the increased interest in research in this area. This interest is reflected in a recent 2000 issue of The European Journal of Applied Physiology. This contained 16 papers from a recent PROCID (prevention of muscle disorders in the operation of computer input devices) symposium (Sjogaard, et al., 2000).

**[slide 28] – conclusions

Conclusions: 

I would like to conclude my presentation with a few observations. 

· I have demonstrated in my research on computer stress, using Computer Hassles measures, that computer hassles are related to somatic complaints. 

· In a recently conducted study using an on-line questionnaire, I have found that the Internet is a prime source of computer hassles, at least for college students.

· Recent research has focused on one source of somatic complaints that has the potential of developing into musculosketal disorders through continued use of computers. This research has focused much interest on the trapezius muscle and the role it plays in computer operation as well as its sensitivity to emotional stimuli (Lundberg, 2002).

· I predict that computers will continue to be a fertile ground for “hassles” and will stress many users psychologically and physiologically.

(        Thank you.
**[slide 29] – title and address
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