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Introduction
In this project, a large-scale study was conducted for the first time, as far as we could ascertain, on physical strain among OR nurses. The three practical research studies were preceded by an examination of the literature in order to obtain a general picture and the state of the art concerning physical complaints and strain among operating room staff.

The practical research was carried out in the operating wards in sixteen Dutch hospitals. One OR nurse from all of these hospitals took part in a national research circle. Ten central meetings were organised at which the practical research was prepared, processed and discussed. Between the meetings the research was conducted “on the shop floor” in the sixteen hospitals. Expert support was provided by scientists in kinesiology. This organisation meant that it was possible to conduct reliable research, with a large study population. An estimated ten percent of Dutch OR nurses made a contribution to the study.

The studies were financed by the Sectoral Funds for Health and Welfare. Funding was also provided by the National Association of OR Nurses (LVO).

Methods / Results
Study of the literature

The study of the literature yielded scant results. However, the literature did give attention to the static component.
Three practical studies (extended abstracts as appendices)

Survey

The questionnaire-based survey (n=463) showed than almost 20% of the OR nurses found their job to be more and more of a strain. Furthermore 3-month prevalence of neck/shoulder complaints stood at 53%, leg/foot complaints at 43% and back complaints at 45% (with 12-month prevalence for back complaints at 58%) – these figures being found to be relatively high compared with general Dutch reference files. This comparison shows that the complaints percentage for OR nurses is at the same level as that of stressful professions inside and outside the healthcare sector.

Study on standing time(prolonged standing) 

The study on standing time (226 OR nurses, on n=678 working days) revealed that the guidelines relevant for daily practice for standing work are often exceeded. Every day two out of three OR nurses exceed the norm for standing work, laid down in the guidelines relevant for daily practice in the Occupational Health and Safety Agreement, and are running a health risk. In the stoplight model 17% score red, indicating high strain and a substantially increased risk of complaints. Here the recommendation is direct action to be taken. Amber was scored on 47% of the working days. This is indeed a lower risk, but on account of the frequent occurrence this is not acceptable, either. The most stressful factor here is remaining standing continuously for too long every working day. Only on 36% of the working days was this not exceeded by OR nurses.

Study of working postures
The study of posture was conducted with a newly developed method. This so-called Houdini method can be used reliably by OR nurses. Despite and thanks to the simplicity, the practicability and validity were adequate. The method is a multi-moment snapshot technique which makes a distinction between neutral and stressful neck, shoulder and back postures. The percentages of stressful postures during standing instrumentation and assistance during operations are high: neck 81%, shoulder 67%, back 51% (n= 35, number of multi-moment snapshots =1,979).
	
	Complaints percentage

(3-month prevalence)

n= 463
	Exceeding of practical guidelines

n=678
	Number of stressful postures during instrumentation

n=35, 1,979 observations

	Neck
	53%
	-
	74%

	Shoulder / arm
	
	-
	62%

	Back
	58%
	66%
	53%

	Legs
	43%
	
	-


Table 1. The key results of the practical studies. High complaints percentages go hand in hand with a high degree of stressful postures.
Exclusion of other causes of complaints

In the questionnaire-based study other causes of complaints were listed, and these are listed concisely below. The factors below are certainly not excluded as causes of complaints, but are not regarded by the panel of the research circle and the experts involved in meetings as a main cause.

APRONS (Protection for X-rays) More research is necessary

Manoeuvring. The moving of beds and the manoeuvring of heavy equipment do not have to be stressful, provided high material demands are set and a sensible approach is taken as far as resources are concerned.

Lifting situations. A small pilot study (Meijsen, 2004) has outlined lifting situations in which OR nurses are involved during instrumentation, but also during other activities. Most lifting situations are not stressful. Many lifting situations are good and to be judged and improved objectively with the so-called NIOSH method.

Climate. People in the sterile zone sometimes experience discomfort here from the downflow. However, the cold flow is not the chief cause of neck complaints, although it may worsen the consequences of incorrect postures. On the other hand it is also a warning sign that OR nurses themselves are exceeding their load.

Psychosocial climate. The psychosocial climate has an effect on physical complaints and absence through illness as a consequence thereof. Other research has revealed that high workload, little support from colleagues, little control over the work and little support from the management leads to a 1.5 – 2x greater risk of back and neck complaints occurring (Bongers et al, 2000).

Conclusions

We cannot say, on the basis of the studies now carried out, that there is a proven correlation between complaints and postures. However, the connection is plausible and the cause must primarily be sought in static load. All known standards for this appear to be exceeded in the operating room. Exceeding of the practical guidelines for standing is obvious.

Although the Houdini method is not specifically aimed at the testing of a guideline, it is very likely that health and hygiene thresholds in the literature are exceeded by operating room staff.

The high frequencies of complaints among OR nurses confirm the results that the norms are exceeded and that the correct balance between alternation, continuation and breaks is missing. The marked exceeding of standing time and the static load are considered as the main cause. The other causes referred to in the previous paragraph certainly deserve attention, and follow-up study in order for them to be evaluated on merit. However, they may certainly not divert attention from the high static load and the exceeding of the standard for this that have been noted here.
Possibilities for solutions

It was previously concluded that standing times and static load play a prominent role as a cause of complaints, and it is towards this that possible solutions and preventive measures should first and foremost be directed. With the following analyses of the study on standing time study and the study on posture, further direction can be given to this.

Standing times

Although standing times are exceeded by OR nurses on two-thirds of the working days, the average standing time per day is 2.5 hours. In the event of a proportional distribution of the total standing time per working day, no OR nurse should be standing longer than 2.5 hours per working day. And yet a fifth of OR nurses are standing for more than four hours a day. But perhaps for minor exceptions, this is unnecessary. Only few operations (8%) last longer than four hours. This norms are probably exceeded due to OR nurses standing in sterile conditions for several operations, whereas job rotation is also possible. The possibility of lowering the source strain is thus not taken advantage of to a sufficient degree.

Uninterrupted standing times of more than one hour are often reported (64%). This implies health risks: not only is there an increased chance of varicose veins, but the chance of back complaints and joint complaints increase as well. The realisation is further hampered by the long period of latency. Complaints only appear after years of static load and results of a preventive policy are also only noticeable after long periods. The cause-effect relationship is thus difficult to define (Chaffin et al, 1999). Solutions by means of job rotation during an operation are not realistic. What is demonstrated is that mini breaks, in the form of consciously relaxing and moving or sitting down briefly, can appreciably reduce the strain (Knibbe et al, 2001; Knibbe et al, 2003). An OR instrumentation nurse can insert these mini breaks him- or herself, at suitable moments. In fact attention should be given to the whole team for the reduction of physical strain. The duration of an operation, but also the moments during which it will be possible to take a very quick break, can as a rule easily be assessed in advance. It is recommended that agreements be made beforehand for the whole team. This will call for an appropriate cultural reversal. However, in the event of good agreements the quality of the care provided need not be jeopardised. After all, the quality of care is also dependent on a good physical condition of the team. The high complaints percentages give an indication that this physical condition is currently not optimal, and that there are real arguments in favour of the behavioural pattern being broken.

Technical solutions also need to be sought. Exploitation of the technical possibilities can contribute to a further reduction in standing times. However, an ideal sitting/standing stool for the OR has not yet been produced. The most important requirement is that its use must be accessible. They must meet suitable requirements in order to be made popular in the operating room: hygiene, operable by foot, moveable by foot, safe and with a sterile covering. Manufacturers of covering materials could be encouraged to make simple, inexpensive protective covers for stools, so that the sterility is guaranteed and the threshold for going and sitting down – even if this is only for a couple of minutes – is made as low as possible. The practical guidelines for standing work and the results of the study on standing time offer arguments for having manufacturers develop suitable products, which will also actually be used.
Stressful postures

The same solution guidelines are actually possible here, too.

[1] Job rotation, because stressful postures simultaneously arise with standing work. If the directives for standing periods are respected, the strain on account of postures during work will also be distributed and reduced. [2] Mini-breaks, taken in the same conscious manner as for periods of standing, can give the stressed muscles a recovery period. [3] Awareness. The members of the research circle who carried out these posture observations noted that some of the stressful postures are sometimes adopted unnecessarily and out of habit. This was not included as a scoring item in the study, but the researchers did make mention of it. For example a turned neck kept in the same position for several minutes, whilst there was room to incline the whole body. Awareness and the observation and correcting of one and other’s postures as a form of inter-colleague testing can rectify this. [4] Technical solutions. Developments in the technological field in instrumentation techniques have been zero in the last 100 years. More or less the same instrument tables and systems that we use today can be seen in photos from a century ago. A receptive and innovative look at the matter could perhaps break this mould.

Prevention policy and identification of risks

Current prevention policy in the operating ward is in sharp contrast to the scope of the problems, this score being insufficient in all participating hospitals. More attention is needed. When preventive policy is carried out, the effects of measures must be assessed and preferably the reduction of the strain should be demonstrated objectively. As indicated, results of changes will often not be clearly demonstrable, but will appear gradually (Knibbe et al, 2001). The cited solutions for standing time and postures sound simple, but they also mean that well-established and firmly rooted traditions have to be broken. This indicates how difficult it will be to break the pattern here, but also implies a major challenge.

With the three aforementioned study tools, operating wards can also quickly, easily and objectively monitor the principal sources of physical strain. But individual OR nurses can also carry out a study of their own standing time, and determine and possibly reduce their own risk. The same goes for observations and corrections of postures by colleagues amongst themselves.

Teamwork

Surgeons also undergo the same strain. This is probably slightly less in terms of time per working day and fewer days per week, but is possibly even more unidirectional. More and more attention is now gradually being given to this, too (Berguer, 1997; Dolan and Martin, 2001; Veelen et al, 2002). If operating really is a question of genuine teamwork, then the team members should also have respect for each other’s physical strain.

Priorities, the effect of measures

Now that the causes of complaints and the possibilities for solutions have been listed, proposals must be made for specific measures and priorities must be indicated. A well-known rule of thumb or metaphor in management is Pareto’s Principle, which is also known as the 20-80 rule (Kedzierski and Vlemmix, 2001).

Around 20% of measures provide for 80% of the results. Exploiting the major causes of strain to the full can deliver the greatest reduction in physical stress. If the wrong measures are taken without the main cause being tackled, the result is zero. Standing times and static postures should quite simply be given priority where preventive measures are concerned. That does not mean that there are no other bottlenecks in the operating room, but as has already been said, these play a much smaller role, relatively speaking, than the aforementioned static load. Tackling the minor causes is only useful if static load is dealt with first or simultaneously. Then there are also placebo measures; which probably have no effect whatsoever and only divert attention away from the problem. Fitness scarcely has any demonstrable effect, and neither do lifting techniques (Knibbe et al, 2001). Doubts can even be raised about support stockings, with users in fact even conceding that the strain thresholds are still exceeded.

Compliance with the practical guidelines for standing work, especially on account of a good distribution of activities (job rotation) and by the deliberate insertion of mini-breaks during periods of uninterrupted standing of more than one hour, is the most logical first-choice solution.

At the same time the stressful postures will thus diminish. However, a number of other things will also logically improve. Standing for shorter lengths of time also means standing for less time in the downflow, standing for less time with an APRON and even being exposed for less time to diathermic smoke.

Figure 1 presents the priorities. Objective criteria are also listed, which can be used to test whether the measures also really have an effect. After all, there is little point in taking measures if it is not possible to verify their effect. 


Figure 1 Measures and their effects

Overall conclusion

This study revealed a high complaints percentage and high physical strain among OR nurses. Complaints and strain are not always dealt with via a rational and sensible approach, and the attention given to prevention is insufficient. Prevention appears at first sight even to be contradictory to the interests and culture in the operating room. Realisation is hampered because complaints only become noticeable after a long period of strain. Preventive measures will also slowly but gradually yield results.

The study also showed that the complaints certainly do not have to be accepted as something inherent in the job. There is the social interest, departmental interest and individual interest: with the tools used in this study the risk can be determined at all these levels, and carefully chosen choices are possible.

The measuring instruments and guidelines can be applied by OR nurses themselves. Actually the management of the physical strain of work in the operating room should henceforth be part and parcel of the professional skills of OR nurses.

Appendix: Extended abstract 1 
Work related Musculo Skeletal Disorders of OR nurses.

Introduction

This study shows the nature and scope Musculoskeletal Disorders (MSD)  among OR nurses. Around a third of the reasons for sickleave among healtcareworkers is related to MSD originating in the neck, shoulder and back. The research questions were: [1] What is the prevalence of MSD among OR nurses? [2] What is the association with sickleave[3] What causes do OR nurses themselves cite in relation to MSD.

Method

A transversal multi-centre survey was conducted. The questionnaire was developed on the basis of the widely accepted NORDIC questionnaire for Musculoskeletal Disorders. In addition to this, closed and open questions were used. The sample, the reliability and the validity of this questionnaire proved to be adequate. Questionnaires were distributed in sixteen hospitals, and data was processed with SPSS.

Results

The response rate was 75%, and 476 questionnaires were analysed. The sample tallied with general population data relating to Dutch OR nurses. The 3 month-prevalence rates appear in the figure. The prevalence is high when compared to the general population. In 51-91% of the cases work was reported as the cause of the complaints. The causes nurses could be summarized in four main categories: [1] prolonged standing; [2] awkward postures; [3] exposure to lifting, pushing and handling; [4] climatic conditions. The appreciating of the preventive policy on the operating department scored 5.2 on a scale of one to ten.
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Conclusions

The prevalence of MSD among OR nurses are high and comparable with other strenuous professions in healthcare, industry and the building industry. The relationship with work is perceived as strong. Lengthy periods of standing and awkward postures are seen as main causes of the complaints.

Two subsequent studies are carried out on the subject and will be published in the future.

Appendix: Extended abstract 2 
Prolonged standing in the OR

Introduction

One of the characteristics of work in the operating room is standing for long periods. Prolonged standing is considered to be an occupational health risk factor for musculo-skeletal disorders, especially of the legs, knees and lower back. On the basis of ergonomic research, guidelines relevant for daily practice were drawn up in the form of a “stoplight model”.

	Green = safe level of strain

No action required
	Amber = some degree of risk

Action to be recommended
	Red = health risk

Direct action required

	Not more than 1 hour’s continuous standing and not more than 4 hours’ total standing
	More than 1 hour’s continuous standing OR more than 4 hours’ total standing
	More than 1 hour’s continuous standing AND more than 4 hours’ total standing


Table 1. The stoplight model with accompanying measures for standing work. Source: Guidelines relevant for daily practice, Occupational Health and Safety Agreement for Hospitals (Knibbe, 2002)

Study question: Are the guidelines relevant for daily practice in respect of standing work exceeded by OR nurses?

Method

The method was that of a transversal multi-centre study based on self-reporting. For one working week the standing times of OR nurses were recorded on a daily basis on a specially designed log or form. The reliability, validity of this form and the datasample were regarded as adequate. Standing work was accurately recorded, as were breaks in standing periods. The analysis was conducted with SPSS.

Results

Data was gathered on 678 normal working days for 225 OR nurses. In the stoplight model 17% scored red, 47% amber and 36% green. The average standing time of an OR nurse in the operating room is 2.5 hours per working day.

Conclusions and recommendations

OR nurses exceed the ergonomic guidelines for standing work to a greater or lesser degree on two out of three working days. A link between standing work and high complaints percentages is plausible.

According to the ergonomic literature, a reduction in the source of the strain is considered to be the most effective route to prevent occupational health problems. Traditional instructions regarding posture will not be effective if the standing time remains to be above the standards of the stoplight model. In surgery that cannot always be avoided. In those cases “micro-breaks”, whereby the individual breaks up long periods of standing for example by going to sit down for a moment, move around or relax while working. A good OR schedule and job rotation could also contribute to a better distribution of standing work and thereby a to reduction in excessive exposure.

Appendix: Extended abstract 3

 Workpostures of OR nurses 

Introduction

Scrub nurses form part of a sterile standing team of three or four people whose gaze is fixed on a small working area. This situation chiefly involves static postures sometimes in awkward positions, because the postures have to be adapted to the nature of the work and the other team members. A study of the literature shows maximum thresholds for static postures of at most 5 to 8 minutes per hour. Asymmetrical postures are wholly advised against. The already noted complaints frequency may indicate that these standards are being exceeded and that the right balance between alternation, continuation time and breaks is not being achieved. The main aim of this study is to take stock of the postures adopted by scrub nurses during work.

Method

A well-known observation technique for postures during work is OWAS. Observers make a note of the posture during work at fixed intervals (for example every thirty seconds). After an observation method has been applied, the data are analysed. This OWAS method was adjusted and simplified to form a method that can also be used by OR nurses themselves. The new method is called HOUDINI, after the famous escape artist. Neck, shoulder and back postures are categorised as neutral and non-neutral postures. Reliability and validity were found to be adequate.

Results

The study was carried out in 16 hospitals. Observations were made during the course of 35 operations, which means around two operations per hospital. Observations were carried out in a broad range of operations: hernia inuinalis, laparoscopic cholecystectomy, heart surgery, abdominal surgery, total hip. In these operations, 1,979 observations of posture were recorded. Among these observations, 1,468 (= 74%) stressful neck postures, 1,224 (= 62%) stressful shoulder postures and 1,064 (= 53%) stressful back postures were noted. Frequently there were combinations of stressful postures at the times of observation.

Conclusions

The number of stressful postures noted among OR nurses is very high. It is likely that recommended norms for static postures are being exceeded. The Houdini method is easily applied in the operating room by OR nurses themselves. Reliability is high. The method can be used for inter-colleague testing and increasing of awareness in respect of postures during work. The method can also be used to verify the effect of improved ergonomic situations.
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