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ABSTRACT



Assessment is an essential, but challenging, component of any pain management plan. Nurses who care for postoperative patients quantify and document pain by use of unidimensional scales such as the numeric rating scale, the visual analogue scale, or a verbal descriptor scale. Improvements in pain ratings on these scales are viewed as a welcome result by nurses and doctors. Pain, however, is a multidimensional phenomenon. Furthermore, pain is subjective, and therefore no objective measure of pain exists that captures every aspect of the pain experience. Given that clinical decisions are made on the basis of existing scales, it is important to know how much reduction in pain is clinically meaningful from the patient’s perspective. The aim of this study was to investigate this issue by comparing levels of postsurgical pain reduction measured by a numeric rating scale (NRS) with the patients’ verbal descriptions of how meaningful they consider their pain reduction to be. A convenience sample of 150 postoperative patients was obtained. The patients’ postoperative pain intensity levels before and after analgesia were measured and compared with their verbal descriptions of what constitutes a clinically meaningful pain reduction. The results of the study showed a significant correlation between the percentage of reduction in pain severity and the patients’ descriptive ratings of pain improvement. A unique finding of the study was that the degree of incremental shift on an NRS of pretreatment and posttreatment pain levels is not a good predictor of clinical relevance from the patient’s perspective. A more accurate predictor was found by converting the changes on the NRS to percentages. An important implication of this study is the need to include a scale in pain assessment instruments for assessing the level of clinical meaningfulness of pain reduction from the patient’s perspective. © 2006 by the American Society for Pain Management Nursing Pain Management Nursing, Vol 7, No 4 (December), 2006: pp 153-158
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Acute pain after surgery is a universal phenomenon and results from the insult caused by surgery to the nociceptors at the operative site (Carr & Goudas, 1999). The clinical management of postoperative pain necessitates careful assessment (Ravaud et al., 2004). The ongoing task of monitoring and assessment of the postsurgical patient’s pain falls on the nursing staff. Accuracy in pain assessment is important to apply appropriate treatment and adequate relief of pain and suffering (McCaffery & Pasero, 1999; Schafheutle, Cantrill & Noyce, 2001). Such is the importance of pain assessment that pain is now regarded by health care professionals as the fifth vital sign (Merboth & Barnason, 2000). In many hospitals and clinics, a pain intensity scale is included on the nursing observation charts. Postoperative pain assessment most commonly involves the determination of pain intensity by the patient through the use of a unidimensional scale such as the numeric rating scale (NRS), the visual analogue scale (VAS), or a verbal rating scale (VRS) (Coll, Ameen, & Mead, 2004). Pain, however, is multidimensional and involves sensory-discriminatory, motivational-affective, and cognitive-evaluative processes (Melzack & Wall, 1965). Therefore, measurements of pain intensity alone may not give a true picture of what the patient is experiencing. Observed reductions in pain intensity may suggest to the nurses that the patient is experiencing less pain, whereas such nurse-perceived improvements may be of no meaningful significance from the patient’s perspective. Nevertheless, the use of unidimensional pain assessment scales will probably remain the main tools for assessing pain because of their ease of administration (Aubrun, Paqueron, Langeron, Coriat, & Riou, 2003). Several studies have attempted to determine how much change in pain levels constitutes a clinically significant change. A study by Todd and Funk (1996) compared physician-assigned VAS pain scores with the patients’ reports of improvement. They found that a reduction of 18 mm on a 100-mm VAS correlated with the patients’ reports of feeling “a little bit better.” However, using physicians to assign the pain scores is problematic because it has been shown in numerous studies that both doctors and nurses tend to underrate patients’ pain (Grossman, Sheidler, Swedeen, Mucenski, & Piantadosi, 1991; Sloman, Rosen, Rom, & Shir, 2005). A study by Farrar, Portenoy, Berlin, Kinman, and Strom (2000), on cancer-related breakthrough pain, attempted to determine clinically important differences in pain outcome measures by examining how much pain relief is required to forgo additional rescue analgesic treatment for episodes of breakthrough pain. Their methods were to compare the cutoff point for pain reduction on various scales whereby no further analgesia would be



required. A 33% reduction on percentage based scales was found to the best cutoff point. Farrar, Young, LaMoreaux, Werth, and Poole (2001) compared chronic pain scores on an 11-point pain intensity NRS with a 7-point patient global impression of change scale. They reported that on average a reduction in pain intensity of 2 points on the NRS is clinically significant. Cepeda, Aficano, Polo, Alcala, and Carr (2003) investigated pain reduction in ambulatory patients with acute postoperative pain using repeated measurements every 10 minutes on an NRS and a VRS during titration of intravenous analgesia that was stopped when pain intensity was reduced to 4/10 on the NRS. They found that the relationship between the two scales depended on the baseline pain intensity level. Patients with moderate pain required a 20.1% reduction to achieve minimal improvement, 34.7% for much improvement, and 45% for very much improvement. A study by Forouzanfar, Weber, Kemler, and van Kleef (2003) investigated the degree of pain reduction that can be defined as “successful” in patients with complex regional pain syndrome type 1. Patients rated their pain on a VAS before treatment and again at 6 months, 1 year, and 2 years after treatment. At the same time periods they rated their pain relief on a Global Perceived Effect scale. They found that patients reported their treatment as “successful” when there was a relative pain reduction of 50% or more and an absolute pain reduction of at least 3 cm on the VAS. Some studies have used “expert opinion” as an approach to identifying levels of clinically significant improvement (van Walraven, Mahon, Moher, Bohm, & Laupacis, 1999). This approach may be useful when dealing with a specific clinical condition, such as asthma, in which symptoms can be more objectively observed. However, it is axiomatic to say that pain is a highly personal and subjective experience, meaning that only the patient can be relied on to accurately indicate his or her pain levels. A golden dictum in nursing is that “pain is whatever the experiencing person says it is, existing whenever he says it does” (McCaffery, 1968). The ideal for which the nurse should strive is to reduce patients’ postoperative pain to optimal levels for maximizing their functional capacity, and for patients to perceive that they are receiving attentive analgesic care. When this is not possible, any reduction in pain intensity is a welcome outcome. It would therefore be useful to know how much reduction in pain intensity on the NRS or VAS correlates with the patient’s perception of a meaningful reduction. The present study compared the amount of reduction in pain intensity on the NRS with the patient’s choice of words on a VRS describing pain reduction in



Clinically Meaningful Levels of Pain Reduction



TABLE 1. Instruments Used to Collect Pain Data (English Translation) (1) Numeric rating scale (pain severity) No pain Mild Moderate Severe Excruciating 0 1 2 3 4 5 6 7 8 9 10 ___________________________________________________ | | | | | | | | | | | (2) Verbal rating scale (perceived relief) How much has your pain improved since treatment? 0 – no relief 1 – minimal relief 2 – moderate relief 3 – much relief 4 – complete relief (3) Numeric rating scale (satisfaction) How satisfied are you with this level of relief? Not satisfied Very satisfied 0 1 2 3 4 5 6 7 8 9 10 ___________________________________________________ | | | | | | | | | | |



clinically meaningful terms. Patients’ satisfaction with their pain reduction was also compared with the posttreatment results on the above scales (Table 1).



THE STUDY Aim The aim of the study was to determine what constitutes a clinically meaningful reduction in postsurgical pain levels on the NRS. Research Question How do patients’ descriptive ratings of postsurgical pain reduction compare with their numeric ratings of pain intensity and their satisfaction with the level of pain relief? Study Design A one-group pretest–posttest design was used to investigate postsurgical patients’ perceptions of meaningfulness in pain reduction after intervention with analgesic medication. A pilot study of 20 subjects showed that the instruments for data collection and the procedure described below were appropriate for the purpose of this study. That is, the instruments were comprehensible to patients and easily administered. The data collection procedure was uncomplicated and involved only a few minutes.
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Sample and Setting A convenience sample of 150 adult patients with acute postoperative pain was obtained from surgical wards within a large teaching hospital in Jerusalem, Israel. According to Cohen (1988), to perform an analysis of variance between three sets of data (responses on the three scales) one would require a minimum of 53 responses for each set of data to achieve a power of 0.8 at an alpha level of 0.05 and a medium effect size of 0.06. A sample size of 150 subjects was adequate to meet these criteria. Data Collection Data were collected by three registered nurses experienced in pain management. To ensure consistency between the data collectors in administrating the instruments, a pilot study of 12 patients was conducted. Following this, the researchers met and uniformity in the data collection procedure was established. The following instruments were used to collect the data: (1) NRS for pain severity (NRS-P), (2) VRS for the amount of perceived relief in pain levels (VRS-PR), and (3) NRS of satisfaction with the level of pain relief (NRS-S). These instruments are depicted in Table 1. Demographic data and personal background information relating to culture, ethnicity, religion, and language were also collected by questionnaire as a statistical control in the event that these operate as extraneous variables. Procedure Within 48 hours after surgery, patients who were receiving medication for pain were approached by one of the nurse pain specialists who explained the purpose of the study. Each patient participating in the study completed a demographic/cultural questionnaire. Patients were then asked to rank their level of pain severity on the NRS-P immediately before a nurse administering a scheduled analgesic medication for pain. Approximately 1 hour after receiving the analgesia, the patient was asked to again fill in the NRS-P along with the additional measurements of the patients’ perceptions of how much pain relief they had obtained (VRS-PR) and how satisfied they were with their level of pain relief (VAS-S). Ethical Considerations The study was approved by the hospital ethics committee. Approval was also obtained from the charge nurses of the various wards. The purpose and methods of the study were explained to all participants. It was made clear to patients that they were under no obligation to participate in the study. All participants gave informed consent, and anonymity was maintained.
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Data Analysis Both descriptive and statistical analyses were performed with the Statistical Package for the Social Sciences 11.0 for Windows (SPSS Inc., Chicago, IL). Statistical analysis involved (1) Pearson correlations for pain reduction scores on the NRS-P, VRS-PR, and NRS-S; (2) analysis of variance to compare the average percentage of reduction between categories on the VRS-PR; and (3) multivariate analysis to check for effects of biographic and cultural data.



RESULTS Description of Participants The sample characteristics are presented in Table 2. Relationship Between NRS-P and VRS-PR The attempt to relate the patients’ rankings on the VRS-PR to corresponding changes in the pretest and posttest scores on the NRS-P proved to be futile. The reason being that a reduction of, for example, 2 points on the NRS-P may have high clinical relevance for someone with mild pain but be of little or no relevance to someone with severe pain (Cepeda et al., 2003). The scores for pain reduction, that is, the pretest–posttest differences on the NRS-P, were therefore converted to percentages of pain reduction. For instance, a pretest pain severity score of 8 that was reduced to a score of 4 on posttest amounted to a reduction of 50%. There was a significant correlation between the percentage of improvement in pain severity on the NRS-P and the patients’ ratings of descriptive categories of pain improvement on the VRS-PR (r ⫽ 0.709, p ⬍ .000). Satisfaction with the level of improvement for pain on the NRS-S was positively correlated with the descriptive ratings of pain improvement on the VRS-PR (r ⫽ 0.592, p ⬍ .01) and with percentage of improvement (r ⫽ 0.503, p ⬍ .01). Figure 1 shows a graph of the pretest–posttest differences in pain severity and the average degree of improvement expressed in percentage terms for each descriptive category of pain reduction. The graph shows that patients who ranked their level of pain reduction as “minimal” had an average of 35% reduction on the NRS-P. There was a 67% reduction for “moderate,” 70% reduction for “much,” and 93% reduction for “complete.” A one-way analysis of variance showed that there was a strong significant difference between the mean values for the percentage of pain reduction for these categories (F ⫽ 9.294 ⬍ 0.000). The averages and standard deviations for the data are presented in Table 3. Figure 2 shows the distribution of responses on the VRS-PR. It shows that the data are slightly skewed



TABLE 2. Sample Characteristics and Baseline Data Number of patients Age Mean (y) Range (y) Gender Men (%) Women (%) Baseline pain intensity on NRS-P Patients with severe pain of 7-10 (%) Patients with moderate pain of 4-6 (%) Patients with mild pain of 1-3 (%) Type of surgery Abdominal (%) Orthopedic (%) Other (%) Type of analgesic Opioid (%) Opioid ⫹ NSAID (%) Non-opioid ⫹ NSAID (%) Pain relief No relief (%) Minimal relief (%) Moderate relief (%) Much relief (%) Complete relief (%)



150 47.2 14-89 52.7 47.3 52 33.3 14.7 56 28.6 15.4 24.5 52.5 23 0 9.33 24.67 42 24



NRS-P, Numeric rating scale for pain severity; NSAID, nonsteroidal antiinflammatory drug.



to the right with the majority of subjects indicating that their treatment had provided them with “much relief” from pain. A multivariate analysis showed no significant effects for demographic or cultural variables such as gender, age, religion, educational level, or ethnicity.



DISCUSSION Study Limitations The selection of subjects was limited to a convenience sample drawn from only one hospital. The data were collected on busy surgical wards, and the patients were not always able to complete the questionnaires without interruptions from nurses and doctors. Seven patients had a poor understanding of both Hebrew and English, thus necessitating explanations from the researcher. In such cases there was always the possibility of inadvertently biasing the patient’s response, although every effort was made to avoid this. Determining Clinically Meaningful Pain Reduction The principle objective of this study was to check the relationship between postsurgical pain reduction as mea-
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FIGURE 1. y Pretest–posttest differences on the numeric rating scale for pain severity (NRS-P) and the average percentage of perceived pain reduction for each category of meaningful reduction.



sured by the NRS-P and the degree of meaningfulness from the patient’s perspective. Meaningfulness was measured by the patient’s ratings of verbal categories describing the amount of pain reduction. Although there was a positive correlation between pain reduction scores on the NRS-P and meaningfulness, it became apparent on analysis of results that one cannot directly determine how clinically meaningful changes are in pain levels as measured by the NRS-P by comparing them with ratings on the VRS-PR. This is because the NRS-P is a scale with discrete numeric divisions of 10 points ranging from 0 to 10. Thus, an improvement score on this scale will have different clinical relevance depending on the level of pain before treatment with analgesia. If the patient had a high level of pain that was reduced by only 3 points on the scale after treatment, this may be perceived by the patient to be of little or even no significance. However, a patient with a moder-



FIGURE 2. y Distribution of responses for the scores on the VRS-PR describing how meaningful the reduction in pain was (1 ⫽ minimal relief, 2 ⫽ moderate relief, 3 ⫽ much relief, and 4 ⫽ complete relief).



ate to low level of initial pain would perceive a reduction of 3 points to be of great relief. Therefore, a nurse would be unable to accurately determine how clinically meaningful a patient’s pain reduction is by reading straight from an NRS-P. Furthermore, the NRS-P only measures one dimension of pain, whereas scales that involve descriptive categories can encompass a wider perspective of the pain experience. Because pain is a subjective experience, any attempt to quantify it will not capture the full experience. The same applies when trying to quantify the clinical meaningfulness of pain relief. In an attempt to overcome the problem described above, the pretreatment and posttreatment scores of the NRS-P were converted into percentage of improvement. For example, a patient with an initial pain score of 2 and a posttreatment score of 0 (a 2-point reduction) had a 100% improvement, whereas a patient with an initial score of 10 and a posttreatment score of 8 (also a 2-point



TABLE 3. Averages and Standard Deviations for the Variables Measured When Grouped According to the Levels of Pain Relief on the VRS-PR Levels of Pain Relief on the VRS-PR Minimal Moderate Much Complete



Pretest Pain Levels on the NRS-P (0-10)



Posttest Pain Levels on the NRS-P (0-10)



Percentage of Pain Relief (0-100)



Satisfaction with Pain Relief (0-10)



6.00 ( 2.67) 7.68 ( 2.37) 7.03 ( 2.5) 5.47 ( 2.34)



4.21 ( 2.72) 3.84 ( 2.06) 2.08 ( 1.2) 0.42 ( 0.77)



35.87 ( 28.42) 67.00 ( 19.22) 70.08 ( 12.23) 93.84 ( 10.93)



4.29 ( 2.2) 6.81 ( 1.79) 7.92 ( 1.53) 8.97 ( 1.67)



VRS-PR, Verbal rating scale for the amount of perceived relief; NRS-P, numeric rating scale for pain severity.
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reduction) has only a 20% improvement. Thus, converting the scores to percentages gave a much more realistic picture of the extent of pain reduction. The percentage of improvement values were compared with their respective ratings on the VRS-PR, and a clearer picture emerged. The results suggested that for patients to experience “much improvement” they would need to have at least 70% reduction in pain. More than 90% reduction is required before patients will consider the pain relief to be “complete.” Pain reduction of less than 30% is certainly perceived as “minimal.”



CONCLUSIONS It is important for nurses to ask patients to describe their pain and pain relief in their own words because this will certainly give a more accurate picture of the patients’ pain experiences in terms that are clinically meaningful to the patient. Asking the patient to rank pain on a scale of 0 to 10 may have value for documentation when charted in the nursing notes, but such a procedure does not convey an accurate picture of how clinically meaningful the level of pain relief



was from the patient’s perspective. It does, however, show the direction and extent of change in pain severity. Words are better than numbers when dealing with abstract concepts. Because of the multidimensional and subjective nature of pain, it presents a challenge to meaningfully quantify levels of pain reduction. Nurses would be better advised to ask patients to describe their pain and pain reduction in their own terms. This would be in concordance with the McCaffery (1968) definition of pain, namely, “pain is whatever the experiencing person says it is, existing whenever he says it does.” The final conclusion from a clinical perspective is that nurses should aim to achieve optimal pain relief in terms that are clinically meaningful to the patient. Further research is needed to develop more comprehensive, multidimensional pain assessment instruments that are easy to administer. These instruments would need to include a patient-generated assessment of levels of clinically meaningful pain reduction. Such a component would provide an important perspective to strategies for quality pain management.



REFERENCES Aubrun, F., Paqueron, X., Langeron, O., Coriat, P., & Riou, B. (2003). What pain scales do nurses use in the postanaesthesia care unit? European Journal of Anaesthsiology, 20, 745-749. Carr, D. B., & Goudas, L. C. (1999). Acute pain. Lancet, 353, 2051-2058. Cepeda, M. S., Aficano, J. M., Polo, R., Alcala, R., & Carr, D. B. (2003). What decline in pain intensity is meaningful to patients with acute pain? In J. O. Dostrovsky, D. B. Carr, & M. Koltzenburg (Eds.), Proceedings of the 10th World Congress on Pain, Progress in Pain Research and Management, Vol. 24 (pp. 601-609). Seattle, USA: IASP Press. Cohen, J. (1988). Statistical power analysis for the behavioural sciences. New York: Laurence Erlbaum. Coll, A. M., Ameen, J. R. M., & Mead, D. (2004). Postoperative pain assessment tools in day surgery: Literature review. Journal of Advanced Nursing, 46(2), 124-133. Farrar, J. T., Portenoy, R. K., Berlin, J. A., Kinman, J. L., & Strom, B. L. (2000). Defining the clinically important difference in pain outcome measures. Pain, 88, 287-294. Farrar, J. T., Young, J. P., LaMoreaux, L., Werth, J. L., & Poole, R. M. (2001). Clinical importance of changes in pain intensity measured on an 11-point numerical pain rating scale. Pain, 94, 149-158. Forouzanfar, T., Weber, W. E. J., Kemler, M., & van Kleef, M. (2003). What is a meaningful pain reduction in patients with complex regional pain syndrome type 1? The Clinical Journal of Pain, 19, 281-285. Grossman, S. A., Sheidler, V. R., Swedeen, K., Mucenski, J., & Piantadosi, S. (1991). Correlation of patient and caregiver



ratings of cancer pain. Journal of Pain and Symptom Management, 6, 53-57. McCaffery, M. (1968). Nursing practice theories related to cognition, bodily pain, and man-environment interactions. Los Angeles: University of California. McCaffery, M., & Pasero, C. (1999). Pain: Clinical manual (2nd ed). St. Louis: Mosby. Melzack, R., & Wall, P. (1965). Pain mechanisms: A new theory. Science, 150, 971-979. Merboth, M. K., & Barnason, S. (2000). Managing pain: The fifth vital sign. Nursing Clinics of North America, 35, 375-387. Ravaud, P., Keita, H., Porcher, R., Durand-Stocco, C., Desmonts, J. M., & Mantz, J. (2004). Randomized clinical trial to assess the effect of an educational program designed to improve nurses’ assessment and recording of postoperative pain. British Journal of Surgery, 91, 692-698. Schafheutle, E. I., Cantrill, J. A., & Noyce, P. R. (2001). Why is pain management suboptimal on surgical wards? Journal of Advanced Nursing, 33, 728-73. Sloman, R., Rosen, G., Rom, M., & Shir, Y. (2005). Nurses’ assessment of pain in surgical patients. Journal of Advanced Nursing, 52(2), 125-132. Todd, K. H., & Funk, J. P. (1996). The minimum clinically important difference in physician-assigned visual analog pain scores. Academic Emergency Medicine, 3, 142-146. van Walraven, C., Mahon, J. L., Moher, D., Bohm, C., & Laupacis, A. (1999). Surveying physicians to determine the minimal important difference: Implications for sample-size calculation. Journal of Clinical Epidemiology, 52, 717-723.



























des documents recommandant







[image: alt]





Levels of Automation 

Jun 18, 2017 - Page 3 / Science Fiction? Page 6 / Definitions. Page 8 / Some Challenges and Impacts. PROVIDING AN EDUCATION WITHOUT BORDERS ...










 


[image: alt]





Levels of motion perception - CiteSeerX 

16 sectors jump clockwise through a whole sector width, a spoke edge makes a tiny jump ... In conclusion, the apparent motion that we observed in our spoked wheel ... single black bar had a long TTB (about 15 s at an alternation rate of 3.75. Hz). ..










 


[image: alt]





Reduction of Low Frequency Loudspeaker 

May 9, 1997 - An adaptive digital filtering system is developed for low-frequency audio ..... routing of the magnetic field, even the most modern and expensive ... ed systems, where the driver, amplifier, enclosure, and feedback ... actively reduce l










 


[image: alt]





"Awareness of Agency : Three Levels of Analysis", (2000), in T 

other words, there are two ways of understanding the neural correlation of a ... Folk psychology is a dubious adviser in such a task, which consists in part in ...... American Psychiatric Association, (1987), Diagnostic and statistical Manutal of ...










 


[image: alt]





Reduction of Low Frequency Loudspeaker 

May 9, 1997 - APPENDIX B: ASSEMBLY PROGRAM ...... While the ultimate goal of this project is to be ..... a linear relationship between the two is required.










 


[image: alt]





Determination of Elastic Moduli of Thin Layers of 

results are compared to macroscopic measurements on poly(vinyl-alcohol) gels. INTRODUCTION ..... For each polymer concentration, a relatively thick sample was made. (1 mm) and data were ...... poly(vinyl acetate) networks. Polymer Bull.










 


[image: alt]





Species richness peaks for intermediate levels of 

Jackson, C. R. 2003. Changes in community properties during microbial succession. Ð‘ Oikos 101: 444Ð‘448. Jonsson, L. M., Nilsson, M. C., Wardle, D. A. et al.










 


[image: alt]





Species richness peaks for intermediate levels of 

Jackson, C. R. 2003. Changes in community properties during microbial succession. Ð‘ Oikos 101: 444Ð‘448. Jonsson, L. M., Nilsson, M. C., Wardle, D. A. et al.










 


[image: alt]





Determination of Muscle Orientations and Moment 

Theoretical Background ... From the tendon and joint displacement curve, the slope at ... The solid curve represents the muscle path obtained by using serial.










 


[image: alt]





Determination of deviatoric stress tensors based on inversion of calcite 

tensors were known, the critical resolved shear stress (CRSS) values ts for twinning on the e planes were ..... (a) Theoretical situation: 100% of twinned planes.










 


[image: alt]





Comparison of methods for the determination of dc-magnetic ... - UGent 

voltage3 (e.g., JFET) op-amp offset voltage compensation, capacitor leakage ... in combination with a feedback algorithm to adjust the ex- citing magnetic field so ...










 


[image: alt]





Determination of the on-engine turbine efficiency of an ... - test 

May 25, 2000 - turbine efficiency based on time-averaged values of e.g. ...... around 1950 and the application for diesel and gasoline engines .... phenomena have to be prevented, because it causes damage on engine parts, such as the pistons. .... sp










 


[image: alt]





Simultaneous determination of nineteen hallucinogenic ... - ba333 

Mar 16, 2005 - Moreover, the proposed methods were applied to analyses of these ... by a linear gradient program and a quantitative analysis was carried out by the monitoring of .... The products sold as â€œchemical reagentsâ€� via the Internet.










 


[image: alt]





Determination of the Sulfur Sorption Capacity of Solid Sorbents .fr 

adsorbate. The adsorption process generally involves chemisorption in which the gas ... diffusion coefficient is large when the molecules mix rapidly. The first ...










 


[image: alt]





Determination of authenticity and typicality of ... - Marion Cuny 

Sample 1. Sample 2 x1,1 x1,2 x1,p x2,1 x2,2 x2,p. 1. 2. Sample n. 2,1. 2,2. 2,p .... Zone Selection method followed by Independent Component Analysis as useful.










 


[image: alt]





Determination of the optimal elbow axis for evaluation of ... .fr 

hDepartment of Functional Anatomy, Faculty of Human Movement Sciences, Free Univer,sily of Amsterdam, Amsterdam, The Netherlands. Received 6 April ...










 


[image: alt]





Determination of extremely low concentrations ... - Mustapha Hached 

de Rooij, who gave me the opportunity to work in a research group, as well as for his guidance and advice. .... Persons concerned and case numbers: . ..... divided in 19 school located in three cities in the southern part of the .... the circuit loop










 


[image: alt]





"Molecular Weight Determination". In: Encyclopedia of ... .fr 

Polystyrene and poly(ethylene oxide) are soluble in both phases, and. Â¯ ..... (SDS), and these subunit-SDS complexes are separated on the basis of molecu-.










 


[image: alt]





MS IC50 Determination of CYP ... .fr 

APCI. â€¢. IC50 comparable with LC-MS/MS and LDTD-. MS/MS methods ;. Instrumentation. â€¢. LDTD ion source, T-960 (Phytronix Technologies) interface on a TSQ ...










 


[image: alt]





Determination of activation parameters for ... - Laurent Pizzagalli 

Aug 12, 2008 - molecular dynamics simulations using an embedded atom method EAM potential are used ... a dramatic effect on the behavior of devices.1 Therefore, a ..... Electron. 3, 295 1978. 34 M. J. Mills and P. Stadelmann, Philos. Mag.










 


[image: alt]





Determination of imidacloprid in water and soil 

gas chromatography-mass spectrometry and selected ion monitoring. ..... accurate. On the other hand, the non-significative value of the intercept in the YC ...










 


[image: alt]





Determination of bankfull discharge magnitude and ... - publications 

May 3, 2006 - The scientific community has largely adopted the bankfull discharge (magnitude ... Thirdly, the transition between in-bank and over-bank flow ...










 


[image: alt]





A Methodology for Determination of Baseline Specifications of a Non 

analyses which identify the leverage of various design ... the designer would also like to investigate the effect of .... 3 Effect of Vbtr on WPay, Wempty and Lift.










 


[image: alt]





bayesian classification, segmentation and data reduction of 

Introduction to hyperspectral images. â€¢ Spectral classification methods .... Modelling for accounting for both spatial and spectral structures .. gi(r) = fi(r) + ...










 














×
Report Determination of Clinically Meaningful Levels of Pain Reduction





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



