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Osteoarthritis and Therapeutic Studies: The Research Consumers’ Critique
Osteoarthritis (OA) was the defined as degenerative changes in articular cartilage and an impaired or abnormal repair response which narrows the intra-articular space and creates a rough surface where the bones meet leading to pain and discomfort when the joint bends (Hinton, Moody, Davis & Thomas, 2001; Lozada, 2006). OA was the most common form of arthritis found in the general population (Hinton et al, 2001) Approximately 20 to 40 million Americans live with OA and 70 to 90 percent of people over 75 years of age were affected (Hinton et al, 2001; Lozada, 2006). The exact etiology was unknown but many factors play into the development of the disorder and there was a strong association between age and development of OA (Hinton et al, 2001; Silva et al.  et al, 2008). Other risk factors include obesity, previous joint injury and mechanical stress on the joints (Hinton et al, 2001). OA can also be called degenerative joint disease or osteoarthrosis (Hinton et al, 2001).


Articles were found using the Cumulative Index to Nursing and Allied Health Literature (CINAHL) database and the search terms are as follows: (1) osteoarthritis; (2) acupuncture; (3) random controlled trial; (4) glucosamine; (5) hydrotherapy; and (6) clinical trial. A total of 48 articles resulted. Articles were included if they were randomized control studies, mean age of sample population was over 55 years and subject were of interest to us as consumers. The three articles chosen for critique included: (1) Rozendaal et al. et al (2008), Effect of Glucosamine Sulfate on Hip Osteoarthritis; (2) Silva et al.  et al. (2008), Hydrotherapy Versus Conventional Land-Based Exercise for the Management of Patients with Osteoarthritis of the Knee: A Randomized Clinical Trial; and (3) Tsang et al. et al. (2006), Effects of Acupuncture and Sham Acupuncture in Addition to Physiotherapy in Patients Undergoing Bilateral Total Knee Arthroplasty: A Randomized Trial. 
Methods

 Literature Reviews
A key characteristic of a literature review is how well it summarizes and analyzes the studies in which the author has chose to include as sources. When a study’s literature review is presented in a logical, organized fashion, it is simple for the research consumer to put in context the study’s aim. A study’s introduction is vital; it sets the tone and importance of the study, while stimulating the consumer’s interest and understanding of the investigation. Failure to provide a successful introduction does not imply that the study following will be disorganized or irrelevant. However, it can impede the consumer’s understanding of the basic concepts of the study, which is vital to the application of study’s results to the general population. Between the articles by Rozendaal et al. (2008), Silva et al. (2008), and Tsang et al. (2007), there was an imbalance of useful information which distinguishes one study more qualified than the others for analysis of the significance of their research question. 

The Rozendaal et al. (2008) study was researching the effects of glucosamine sulfate on hip OA outcomes. However, the Rozendaal et al. (2008) study does not provide any definitions or an overview of OA which weakens the understanding and scope of the problem for the consumer. However, the Rozendaal et al. (2008) study’s literature review did establish the effectiveness of glucosamine sulfate was a controversial topic and there were not many studies on the usefulness of glucosamine sulfate in patients with hip OA. According to Lobiondo-Wood and Haber (2006), one of the objectives of a literature review is to “determine what was known and unknown about a subject, concept or problem” so that gaps, consistencies, and inconsistencies about a certain subject can be identified (p. 80). The Rozendaal et al. (2008) study concludes from their literature review that indeed there were “uncertainties” which need to be explored. These uncertainties were what spurred their study.

The Rozendaal et al. (2008) study’s introduction regarding glucosamine sulfate and its use granted the consumer a proposal of the need for more studies. Rozendaal et al. (2008) attempts to establish the need for studies on the effectiveness of glucosamine sulfate by telling the consumer of its prevalent use by patients at the advice of their physicians. Moreover, the Rozendaal et al. (2008) study used articles that suggested more research was needed to clarify findings concerning the use of glucosamine sulfate and its effects. Unfortunately, the study never provided statistical information about the declared prevalence of use or for what reasons glucosamine sulfate was used by patients. In addition, Rozendaal et al.(2008) fails to mention in what manner glucosamine sulfate was thought to affect the joints of patients with OA. Another problem with this literature review was it contained summaries of articles which were not particularly extensive or reflective of the Rozendaal et al. (2008) study’s essential components. Rozendaal et al. (2008) does not describe the types of studies they deemed worthy of analysis or any details concerning sample size, validity, or reliability of these studies. Lastly, Rozendaal et al. (2008) does not identify weaknesses in the studies they provide, and does not specify limitations between the literature review and their own study. 

The Silva et al. (2008) study examined the interventions of hydrotherapy verses conventional land-based therapy in patients with OA of the knee. In stark contrast to the Rozendaal et al. (2008) study, the Silva et al. (2008) study begins with a definition of OA, how it progresses, and its effect on the quality of life of those afflicted with OA. This introduction informs the consumer to the pervasiveness of this disease. Another vital aspect of a literature review that Silva et al.  and Tsang et al. (2007) presented was a description of therapies investigated and used in the study. Silva et al. (2008) utilized a great deal of information from studies on physical exercise and hydrotherapy to establish what it known and unknown about concepts they investigated. Silva et al. (2008) quickly identifies that hydrotherapy was a candidate for physical therapy options which might be superior to land-based exercise. Silva et al. (2008) summarizes each study by providing the aim of the study, how it was carried out, and a detailed description of what the author of each study concluded for application. Additionally, the Silva et al. (2008) study recognizes strengths, weaknesses, and limitations of their literature review as it related to the objective of their present study. The Silva et al. (2008) study’s literature review is organized and flowed sensibly. The study’s literature review began with a description of another study which displays the benefits of regular physical exercise, then mentions two other types of exercise used for physical therapy in patients. Logically, directing the consumer to the research question; is one type of exercise (hydrotherapy) more effective than the other (land-based) for patients with OA of the knee.
Tsang et al. (2007), explored the relationship of acupuncture and sham acupuncture in addition to physiotherapy on the outcome of patient undergoing bilateral total knee arthroplasty (TKA). The Tsang et al. (2007), study successfully described acupuncture and identified aspects of importance regarding OA and acupuncture. Tsang et al. (2007), provided statistics as to the prevalence of OA in certain age groups and details of the possible progressive deterioration of function in those with OA. However, Tsang et al. (2007) did not identify weaknesses in the study they presented for literature review, nor did they specify limitations between the literature review study and their own. The Tsang et al. (2007), study stated there was little information about the affects of acupuncture in treating patients with OA, and no studies on the effects of acupuncture in treating pain for patients with knee OA. Thus, the Tsang et al. (2007) study discussed only one other randomized control study for their literature review. Information regarding the one other study was at the end of the study, which is contrary to where this information is usually placed, at the beginning of an article. Rather, it was mentioned in the discussion section, illogically placed at the end of the article and irrelevant to their current study. The least descriptive literature review, the Tsang et al. study did not offer analysis of the literature or application to their current study.  
In summary, from a consumer standpoint, it was disappointing to discover that none of the authors provided a summary synthesis of the reviewed scholarly literature. Without this the responsibility is on the consumer to explore how the author was interpreting the review of the literature and the study questions derived from the review. While all three articles have literature reviews which follow the purpose of the studies, there was one which accomplishes this better than the others. The Silva et al.(2008) study, Hydrotherapy Versus Conventional Land-Based Exercise for the Management of Patients With Osteoarthritis of the Knee provided the consumer with the most crucial information about the study’s variables. Silva et al. (2008) critically analyzed the studies in the literature review for application and limitations of the area of research. Lastly the Silva et al. (2008) study presented the literature review in an organized fashion granting the consumer the opportunity to understand their purpose without fumble with questions or misunderstandings. 

Design


Randomized control trials and experimental designs offer the strongest evidence (Level II) whether a treatment or intervention influences patient outcomes. A true experiment is distinguished by the capability of the researcher to control outside influences and variation, to manipulate all independent variables and to randomly assign participants to each group. Thus, allowing the consumer to determine if the findings were significant enough to incorporate into the nurses’ personal practice. 
The Rozendaal et al. (2008) study was exploring the potential effects of glucosamine sulfate on hip OA, specifically in the areas of pain, stiffness, joint space narrowing and function. The Rozendaal et al. (2008) study was a level II experimental design with randomized assignment to an experimental or control group. Their study used an “attention” control group which was given a placebo rather than glucosamine sulfate. When a placebo was given to a control group “attention” was granted, limiting the possibility the participants would know if they were in the control group. The use of a placebo increases the likelihood of participant adherence to study protocols, as the “placebo effect” would allow each participant to believe they were in the experimental group. 

The Rozendaal et al. (2008) study used a classic experimental design which was the “gold standard” for investigating relationships between variables. By using randomization, control and manipulation effectively the researchers were able to exclude other explanations of the study outcomes. Researchers used a randomized list to assign participants to a control or an experimental group, which was important in eliminating threats to internal validity (LoBiondo-Wood & Haber, 2006). Furthermore, the Rozendaal et al. (2008) study blinded all patients, analyst, data assessors, and researchers, thus, none were aware of group assignment to experimental or control group. Blinding all participants and evaluators adds additional control of the bias that would influence outcomes of the study. 

The Rozendaal et al. (2008) study recruited 417 participants, out of those recruited 222 were enrolled and randomly assigned. This study was performed over a 24 month period, and testing was assessed at 3, 12, and 24 months. An asset of this study was the mortality rate was low, 15 out of 222 patients were not available for follow up after two years. Adherence to protocol may be a concern for the consumer; several participants had hip replacement therapy, which was an exclusion criterion and violated study procedure. To compensate for the protocol issue the researchers included all data up to participants’ hip replacements but no figures after. This research design attempted to balance the internal and external validity, and provided useful results.
The Silva et al. (2008) study was a level III quasi-experimental design without a true control group. This study was comparing treatments between the water-based and land-based exercises, they evaluated for pain, discomfort, stiffness, and activities of daily living. Participants were randomly assigned to a water-based exercise group or a land-based exercise group. Randomized assignment to groups was performed by drawing lots, which was an effective way to employ control, but without a control group this limits the consumer’s ability to evaluate the strength of the results. What may be thought of as relationships could be explained by other variables without a control group. Aspects of control were applied by manipulating the independent variables and using the inclusion and exclusion criteria well. Sixty-four participants with OA of the knee were included in the study and 57 participants finished the protocol. Exercises were preformed over an 18 week period. Participants were tested at baseline, nine weeks and then again at 18 weeks.  A single blinded investigator preformed all pain, function and gait evaluation, which eliminated threats of interrater reliability, enhancing internal validity. Therapists rotating between land-based and water-based exercise groups allowed bias to be introduced, weakening their study design.  A large portion of the participants, 10.8%, left the study, weakening their study outcomes.  
The Tsang et al. (2007) study design was a double-blinded randomized control, level II experiment. This study compared the effects of acupuncture and sham acupuncture on acute pain, function and ambulation on participants undergoing bilateral TKA due to OA.  Four block randomization was used to assign participants to either an experimental acupuncture or a sham acupuncture group, sans a control group. Control was applied by the use of random assignment to a group, allowing for the reduction of bias and an increase in consumer confidence in study validity. Design weakness of The Tsang et al. (2007) study was the lack of a control group. Study strengths lie in the application of control by the manipulation of pain, ROM and ambulation. In addition control was increased by the use of inclusion and exclusion criteria. 
The Tsang et al. (2007) study had 60 participants recruited for eligibility; a total of 36 were registered, with 30 finishing the protocol. This study was ten sessions of treatment or sham treatment over two weeks. Participants were assessed preoperatively and then on postoperative days four through eight and eleven through fifteen. Furthermore, range of motion was assessed on days four, eight and fifteen. A concern the consumer may have was, though the study reports as a double-blinded experiment, physiotherapist were aware of which treatment was applied to each participant, leading possibility of bias. The amount of postoperative analgesia was included in the Tsang et al. (2007) study design.

In summary the Rozendaal et al. (2008) experimental design was the strongest of the three studies, even though it never substantiated effects of glucosamine sulfate against the placebo. Randomization was computer generated eliminating the possibility of systemic bias from researchers. Control was successfully regulated by blinding all participants, adherence to protocol and manipulation of the independent variables. The Rozendaal et al. (2008) study demonstrates the best design of control, manipulation and randomization. Compelling the consumer to feel confident these results were completely valid and useful in future practice.  

Sampling

When using the correct systematic sampling plan, the researcher takes full advantage of the effectiveness of a research study. This enhances the strength, precision and meaning of the evidence presented by the findings and improves the generalizability to the population. Sampling methods were not explicitly stated in any of the three articles; however you can infer the recruitment methods used was convenience sample. The problem with convenience sampling is low external validity since the sample may not be representative of the population. Convenience sampling also affects internal validity as patients were self selecting and may have strong feelings related to the study topic, influencing outcomes.  
Population was defined by inclusion and exclusion criteria. In Rozendaal et al. (2008) inclusion criteria consisted of the following; patients had to have met American College of Rheumatology clinical criteria for hip OA, however this criterion was not provided. Exclusion criteria for this article consisted of the following: (1) patients who have undergone or were awaiting hip replacement, (2 ) a Kellgren and Lawrence score of four—though this scale was not defined within the Rozendaal et al. (2008) article—(3) having renal disease, (4) liver disease, (5) diabetes mellitus, or (6) a disabling comorbid condition that would make visits to the research center impossible. Also excluded were patients already taking glucosamine and those who could not fill out Dutch questionnaires. The exclusion criteria further reduced the representativeness of the sample by excluding a section of population who stereotypically has a higher incidence of diabetes mellitus.  

The limitations as stated within the Rozendaal et al. (2008) study included that it may have been more effective to study the knee rather than the hip, or beneficial to study them both.  Glucosamine sulfate effectiveness could potentially be different depending on the joint being studied. There was a problem with protocol adherence as many participants had total hip replacement during the study making interpretation of outcomes in these patients difficult.  Also, there were an unequal number of patients with bilateral disease assigned to the groups at baseline which may have had an effect on pain level and functional outcomes, however; they adjusted for the imbalance in the analysis.  

The sample size determination of the Rozendaal et al. (2008) article was not stated leaving the consumer unable to critique the appropriateness of the sample size used (n = 222). No demographic information was given within the article limiting the consumer’s ability to generalize the results of the study to a population. The study was approved by the Medical Ethics Committee of Erasmus Medical Center, Rotterdam, Netherlands. The study stated “patients were provided with written informed consent”. Randomization to groups was achieved by the use of a computer generated list provided by an independent researcher. The list was randomized per block of six numbers, stratified patients by radiologic findings and by local versus generalized OA.  

In Silva et al. (2008) the inclusion criteria consists of clinical and radiographic diagnosis of knee OA that met the College of Rheumatology clinical criteria , (which was not defined within the article) and knee pain ranging from 30 to 90mm on a 100mm Visual Analog Scale (VAS). The exclusion criteria for the Silva et al. (2008) article was as follows: (1) neurological diseases of the lower limbs, (2) symptomatic heart disease, (3) symptomatic disease affecting the other extremities other than OA, (4) symptomatic lung disease, (5) severe systemic disease that could interfere with assessments, (6) psychiatric disorder, (7) epilepsy, (8) skin disease, or (9) the inability to walk. Furthermore, patients who received intra-articular injections of steroid within the previous three months, had physical therapy in the preceding 6 months or practiced regular physical activity (3x week or more) for more than one month were excluded. Exclusion criteria in the Silva et al. (2008) article disqualify all those living with any condition other than OA such as COPD and cardio vascular disease. The exclusion criteria in the Silva et al. (2008) article increased homogeneity of the sample therefore it increased internal validity, however it decreased external validity.  
The Silva et al. (2008) study’s sample size was calculated using a Visual Analog Scale (VAS) for pain as its main parameter. With 64 participants, the study had an 80% power to detect a change in pain of 1.75mm between water based and land based groups. The significance level was set at 0.05 with β=20%. The study used the minimum number of participants (n=64) suggested by the power analysis to avoid a type II error.  A table within the article gives the consumer demographic information including age, height, weight and baseline scores on measurement tools used within the study. Gender information was given within the article. The sample population was overwhelmingly female, 59 women versus 5 men. Thus, limiting the population the outcomes can be generalized toward.  No information was given as to approval by any ethics committee or review board. All participants gave written informed consent prior to being enrolled in the study. Randomized allocation to groups was obtained by participants drawing lots.

In the Tsang et al. (2007) study inclusion criteria was defined as a patient who had primary bilateral knee OA and bilateral total knee replacement at Queen Mary Hospital. Participants must have been able to complete daily post-op physiotherapy for ten sessions in a two week period and be 60 years or older. The exclusion criteria for the Tsang et al. (2007) article included: (1) participants who were unable to consent to the study, (2) participants who had post-operative complications, such as unstable hemodynamics or deep vein thrombosis; (3) participants with a history of neoplasm, (4) stroke, (5) associated rheumatologic conditions, (6) psychiatric disorders or (7) deranged clotting profiles. Participants receiving anticoagulant therapy, patients with skin diseases, unstable cardiac conditions, sensory deficit in their lower limbs, fear of acupuncture or previous experiences with acupuncture were also excluded. Inclusion and exclusion criteria increase homogeneity of the sample, thereby increasing internal validity while decreasing external validity. 
The problem with the exclusion criteria regarding fear of acupuncture was the authors did not operationally define “fear of acupuncture”. This leaves “fear” up to the interpretation of the researcher who selected the participants. There was no indication that patients were questioned regarding their fears or that the exclusionary fear would be related to the acupuncture itself, the needles, the process or the absence of western medicine. A limitation of the Tsang et al. (2007) article inclusion and exclusion criteria was they did not assess the participant’s expectations and understanding of acupuncture. This lack of assessment could have interfered with the blinding process of the study because a patient’s knowledge or expectations can give the placebo affect.
In the Tsang et al. (2007) article the minimum clinically importance difference in pain level was set to 2.0 between the two groups with a hypothesized standard deviation of 2.0.  Estimated sample size was “about 16 patients in each group” with the level of significance set at 0.05 and a statistical power of 80% based on calculations using independent t-test. The sample sized used in this study was less than estimated (n = 30) due to the withdrawal of three subjects from each group. This introduces the potential for a type II error which was the acceptance of a null hypothesis that was actually false. This type of error occurs as a result of the sample size being too small which limits the ability to measure the treatment effect. Demographic information was given within a table in the article. It includes age, gender, BMI and baseline values for the measurement tools used by the researchers. The authors stated there was “no significant difference in demographic and clinical characteristics between the two groups except for the preoperative timed up-and-go test”. The study was approved by the ethics committee of Queen Mary Hospital. All patients who participated gave informed consent. Block randomization was used to allocate patients to either group using blocks of four.
In conclusion all three articles give little information regarding sampling method, limiting the ability of the consumer to critique the appropriateness of the sampling method. All three articles used recruitment methods that introduced selection bias.  For instance, in the Rozendaal et al. (2008) study, the participants were chosen by general practitioners in the Rotterdam area however there was no mention of the sampling methodology used. Thereby increasing the risk for selection bias and potentially affecting internal validity as physicians may recommend patients they think will do well within the study parameters. In Silva et al. (2008) article patients were selected from the Rheumatology outpatient clinic at Sao Paulo Hospital. No selection criteria was outlined which again increases the risk of selection bias. Tsang et al. (2007) article states patients were selected from the orthopedic ward of Queen Mary Hospital.  There was no mention of how they were recruited, just that they came from the hospital.  Given the recruitment methods used by researchers in all three articles, selection bias may reduce internal validity. 
Overall, it was difficult to state if one article was better than the others since none clearly state sampling method. It was our opinion that the Tsang et al. (2007) article did the best job of defining their sample population and using a broad inclusion and exclusion criteria. This helped to increase external validity relative to the other articles.  However, the Tsang et al. (2007) study potentially has a Type II error because their sample was less than the recommended sample size for the power analysis. Nevertheless, should not change the consumer’s opinion. Due to the fact that results can only be generalized to those with similar backgrounds and all three studies were conducted outside the United States, results can not be generalized to the U.S. population.  Therefore, Rozendaal et al. (2008) results can only be applied to those hailing from the Netherlands, Silva et al. (2008) to Brazilians and Tsang et al. (2007) to those of Chinese descent.

Variables and Measurements 
Operationally defining variables is how the research consumer can put a study’s topic in context for evaluation. None of the articles in this project explicitly stated their operational definition of dependent variables.  Each study separated their variables into primary and secondary outcomes measured. These variables were as follows, Rozendaal et al. (2008) primary outcomes included pain, and functioning over 24 months, and joint space narrowing after 24 months. Secondary outcomes measured included: pain, function, and stiffness after 3, 12, and 24 months; overall stiffness; a measurement of pain in the past week; and medication use. Silva et al. (2008) primary outcome was pain. Several secondary outcomes were evaluated in the Silva et al. (2008) study including: pain, maximum distanced walked, activities of daily living, stiffness, function, pain during gait, and walking time at fast and comfortable paces. Lastly, Tsang et al. (2007) primary outcomes measured included levels of pain at rest and at maximum after exercise. Other outcomes measured were active and passive range of motion (ROM) and ambulation. Although all three articles focus their research questions and hypotheses on OA, none have a true control group but rather two, Tsang et al. (2007) and Rozendaal et al. (2008), had “attention” control groups, and all three used a different amount of independent variables to manipulate.
Manipulation of the independent variable glucosamine sulfate was part of the Rozendaal et al. (2008) study protocol. The experimental group was given 2,000 milligrams (mg) D-glucosamine sulfate 2-potassium chloride in two tablets daily with a net of 1,500 glucosamine sulfate. To assess medication adherence the Rozendaal et al. (2008) study used a BMQ and a pill count. This study compared the subjective BMQ to the objective pill count finding a high level of agreement between the two, giving the consumer confidence in the validity of results. 
Rozendaal et al. (2008) primary outcome measures, pain, function and joint space narrowing, were measured by the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 3.1 5-point Likert format for which no reliability and validity information was given. Needing this information the consumer should question any data produced from a tool without acknowledgment of efficacy. This tool’s scale ranged from 0 to 100 with zero equating to no symptoms.  Pain and function were measured periodically over 24 months while joint space narrowing was measured after 24 months.  However, the medial joint space angle was not measured because two thirds of the radiographs were not clear enough for measurement.  As a consequence of not knowing if improvement, or degeneration or maintenance of the joint’s condition undergoing assessment happened the consumer’s ability to judge study results were diminished. 
WOMAC was again used to measure other secondary outcome measures such as pain, function and stiffness after 3, 12 and 24 months.  WOMAC was also used to measure overall stiffness. Pain in the past week was measured utilizing a VAS and analgesic use was grouped into three categories of “never,” “occasionally” or “daily”. The Rozendaal et al. (2008) study simply grouping analgesic use into three categories of frequency leaves the consumer desiring more specificity for analysis. An additional important question for the research consumer to ask was why there was a complete lack of reliability and validity appraisal of the measurement tools. Without these vital aspects of the measurement tools the consumer was unable to judge the appropriateness of that particular tool. 
The Silva et al. (2008) study properly acknowledged weaknesses of their study, such as, the lack of a control group.  Silva et al. (2008) article manipulated two independent variables; hydrotherapy compared to land-based exercise for patients with OA of the knee.  Both groups had four components: two repetitions of stretching lasting for 20 seconds each, seven to ten repetitions of isometric strengthening maintained for six seconds each, 20 to 40 repetitions of isotonic strengthening increasing in number and resistance throughout the study and gait training for 10 minute sessions.  The hydrotherapy’s exercise regimen was adapted to the land-based one therefore the same muscle groups would be used. The two participating physical therapists that conducted the exercise routines with both groups were aware of the purpose of the study and thus there was a possibility for introduction of bias.

The Silva et al. (2008) study’s one primary outcome measure of “pain in the previous week” was measured by the 100mm Visual Analog Scale (VAS).  Although no statistics were given on its reliability and validity, the article did state, “This was a valid, reliable and responsive technique for assessing pain in people with OA”. The article continues data analysis stating the chi-square test was used to analyze categorical baseline variables and an independent t-test was used to analyze continuous baseline variables with the exception of data with a skewed distribution; then the Mann-Whitney U test was utilized.  Such information assures the consumer the correct inferential statistical tests were used for the appropriate analysis of the corresponding data, thus attaining accurate results. This was the only article to mention use of an ANOVA, which was designed to analyze multiple variables; however it was not the only article to compare results between more than two dependent variables. Also, the Silva et al. (2008) was the only article to mention the use of a multiple regression analysis which was used for a predictive analysis of more than two variables.  

 Although pain was one dependent variable the Silva et al. (2008) study was attempting to investigate, it was measured in combination with other dependent variables using different tools for each activity combined with pain.  For the purposes of this critique, the Silva et al. (2008) study includes pain as a category in three different dependent variables, which where: (1) the primary outcome measure of pain in previous week measured by the 100 mm VAS, (2) the secondary outcome measure of pain or discomfort measured by the Lequesne Index, and (3) the secondary outcome measure of pain measured by the WOMAC.  Pain or discomfort, maximum distance walked and activities of daily living (ADL) were three outcome measures analyzed using the Lequesne Index for OA of the knee.  This index’s scores range from 0 to 24 with the higher score equating to greater disease severity. Pain, not accounting for discomfort, was also measured by the WOMAC consisting of three subscales: pain, stiffness and physical function. This scale had scores ranging from 0 to 96 with higher scores equating to greater disease severity. Knowing the range of these scores made interpreting and understanding the scores given easier. Pain yet again was measured, only this time during gait using both the 100mm VAS and the 50-foot walk test (50FWT). Walk time was recorded at both comfortable and fast paces and non-steroidal anti-inflammatory drug (NSAID) use was tallied as well. Regarding the dependent variable of analgesic use, the Silva et al. (2008) article gave only a general statement regarding its measurement and results.

In the Tsang et al. (2007) article, three different independent variables were used although one of them was used in conjunction with the other two. The independent variables were acupuncture, sham acupuncture, and physiotherapy, but physiotherapy was used only in conjunction with the other two independent variables. This article did not have a true control group, instead the sham acupuncture group was treated somewhat as a control group, known as an “attention” group. This allowed for full subject participation in anticipation that some subjects may have dropped out had they known they weren’t receiving true acupuncture. This method did not eliminate the possibility of the placebo effect; however it was more effective in maintaining subject participation. According to Tsang et al. (2007), both acupuncture and sham acupuncture groups started their treatments four days post-operatively from TKA and after patient controlled analgesics (PCA) were discontinued. These acupuncture and sham acupuncture treatments were provided by three physiotherapists who held diplomas in acupuncture and had 2 to 3 years of experience in applying this therapy. The physiotherapists did not evaluate outcome data minimizing the possibility of including their bias; however the article did not discuss who analyzed the data or what the interrater reliability was.  

In the Tsang et al. (2007) study, physiotherapist administered treatment to the acupuncture group, 0.3 x 40 millimeter (mm) needles were used and inserted 13-25 mm under the skin at points ST32 (Futu), ST33 (Yinshi), GB31 (Fengshi), GB35 (Yangjiab), GB34 (Yanglingquan) and ST36 (Zusanli). The article states these acupoints were selected as recommended from two textbooks and then referenced these textbooks. Needles of the same size were used for the sham acupuncture group only they were inserted a mere 5 mm under the skin and 2 centimeters (cm) away from the true acupuncture points used for the acupuncture group.  Points ST35 (Dubi), Xiyan (extra point), SP10 (Xuehai) and ST34 (Liangqiu), although commonly used for knee OA were not used in this study due to their close proximity to the knee joint increasing the risk for post-operative infection. By not using the commonly used acupoints the consumer may doubt the reliability of study results. Additionally, this was a limit to the study’s external validity in that it could only be considered for patients who recently underwent TKA and not for other patients who have knee OA with no recent operative history. However, the aim of the study was only to assess those who had recently undergone TKA to increase knowledge of the experiences for this group.

Dependent variables in the Tsang et al. (2007) study were the same as the Silva et al.  (2008) and Rozendaal et al. (2008) studies. Both of the Tsang et al. (2007) study’s  two primary outcome measures of pain at rest and pain at maximum after exercise were measured on post-operative days 4-8 and days 11-15 by the Chinese version 11-point numeric pain rating scale. It was a continuous level of measurement and was the only measurement tool, of all the articles, that reported reliability and validity data.  Inter-class correlation (ICC)  was 0.92 and there was a  95% Confidence Interval (CI) 0.86 to 0.95, meaning that the raters results were 92% similar to one another’s showing good inter-rater reliability and that the researchers were 95% sure that results would fall in between 0.86 and 0.95.  Therefore, there was only a 5% probability that the results would happen only by chance giving the consumer confidence in the researcher’s results.  
The Tsang et al. (2007) article’s explicitly stated that an independent t-test was used in comparing the acupuncture and sham acupuncture groups. T-tests were used in the inferential statistical analysis to compare the mean differences of two groups. The study reporting the use of a specific statistical test aids the consumer to verify the proper analysis was done for that sample. The article further states, all statistical tests were performed using SPSS 11.01 and SAS 8.2 computer based statistical analysis programs. The Tsang et al. (2007) study’s secondary outcomes were active and passive ROM measured on post-operative days 4, 8, and 15 by a standard goniometer. The stability and homogeneity of the goniometer was not mentioned in the article, thus, this tool’s reliability cannot be determined by the research consumer. Ambulation was measured by the timed up-and-go test. Additionally, a daily analgesics use was tallied up until the fifteenth post-operative day. The study never mention who recorded the daily use of analgesics, as a result it was undetermined if there was a possibility of patients inaccurately reporting how many analgesics they consumed.


Overall, each article had strong and weak points. Silva et al. (2008) lacked a control group while Tsang et al. (2007) and Rozendaal et al. (2008) found a way to create an “attention” control group that would lessen participant mortality in the study, though this did weaken their data because of the possibility for a placebo effect.  Rozendaal et al. (2008) study did not list the inferential statistical analyses used in their research, yet Silva et al. (2008) and Tsang et al. (2007) did. Taken as a whole, Tsang et al. (2007) was more precise and thorough in data collection. The Tsang et al. (2007) study was the only study to list precise amounts for analgesic use regarding pain, and the only study to report reliability information on the tools used to measure the variables. For the consumer to understand a tool was valid, they need to be informed the tool was measuring what it was supposed to measure. Furthermore, for the consumer to distinguish if a tool was reliable the study must identify if the tool was consistent in measurement. Without reliability and validity confirmation, any results of the study were left to be questioned. Tsang et al. (2007) information was the most complete, giving the research consumer detailed data from reliability statistics on the tools used to the type of analysis done. The consumer confidence was boosted, knowing what was to be measured was done correctly and the results of the research reflect as true.
Results


The quality, reliability and validity of the evidence offered by the results section are related to a study’s limitations, generalizability, and application to practice (LoBiondo-Wood & Haber, 2006). To summarize the research results, the Rozendaal et al. (2008) study explored the uncertainties regarding the effectiveness of glucosamine sulfate on the symptoms and progression of hip OA. Of the 417 patients recruited for the study, 222 participants completed protocol. In an adjusted analysis, the mean difference (glucosamine sulfate minus placebo) in WOMAC pain scores over 24 months was -1.54 (95% CI, -5.43 to 2.36), excluding the minimum clinically important difference of 10 points. The mean difference in WOMAC function scores at 24 months was -2.01 (CI, -5.38 to 1.36), also excluding a clinically important benefit of glucosamine sulfate. The outcomes for the 4 sites at which the researchers measured joint space narrowing were inconsistent in whether they favored the glucosamine sulfate or placebo group; however, none of the 95% CIs for differences were consistent with the minimal clinically important change of 0.25 mm in joint space narrowing. In adjusted analyses, they found small mean differences in WOMAC pain and function scores at 3, 12, and 24 months between glucosamine sulfate and placebo, and the 95% CIs excluded the minimal clinically important difference of 10 points. The overall difference in WOMAC stiffness score was -0.98 (CI, -4.99 to 3.04), and the 95% CIs for differences of the intermediate measurements were not consistent with a clinically important difference. 

The Rozendaal et al. (2008), in an adjusted analysis incorporating all measurements, the mean difference in VAS was -2.04 (CI, -6.58 to 2.57), excluding the minimum clinically important difference of 10 points. The Rozendaal et al. (2008) study compared the subjective (BMQ) and objective (pill count) measure for adherence and found the level of agreement between these 2 measures to be very high (K = 0.93). They therefore chose to report the more complete BMQ data. For WOMAC pain, the adjusted mean difference, corrected for adherence, was -1.75 (CI, -5.92 to 2.42). The same analysis for WOMAC function yielded a mean difference of -2.88 (CI, -6.48 to 0.71). For minimal joint space narrowing adjusted for adherence, the mean difference was -0.024 (CI, -0.117 to 0.069). All 95% CIs excluded the minimal clinically important difference. 


The Silva et al. (2008) study explored hydrotherapy exercise versus conventional land-based exercise in relation to knee OA. Sixty four participants were included in the study. A total of 57 participants concluded the protocol, 31 of 32 in the water-based exercise group, and 26 of the 32 participants in the land-based exercise group. Data was included for all 64 participants the missing information was carried forward from the last available score.  In the Silva et al. (2008) study there was no significant difference in pain in the previous week (P=0.198) between groups. Mean Lequesne Index scores were not significantly different between groups (P=0.333). After intervention, the Silva et al. (2008) study, found the water-based exercise group exhibited significant decreases in pain (measured by VAS) before (P=0.04) and after (P=0.02) the 50FWT compared with the land-based exercise group. Intragroup comparisons of both groups showed significant decreases in pain, the ability to complete the 50FWT comfortably, and improved physical performance.  


The Tsang et al. (2007) study researched effects of acupuncture and sham acupuncture in participants undergoing bilateral TKA. Sixty people were assessed for eligibility, a total number of 36 patients were randomized and 30 finished protocol. The overall averages (SD) of pain scores were 2.2 (1.4) and 2.4 (1.2) at rest and 6.5 (1.5) and 5.7 (1.7) at maximum from post-op day 4 to 15 in the acupuncture and sham acupuncture group respectively. The mean differences in the overall averages of mean pain scores were 0.4 (95% CI -0.6 to 1.3) at rest and -0.8 (95% CI -2.0 to 0.4) at maximum between the two groups. No significant differences in overall averages of mean pain scores at rest (p = 0.463) and at maximum (p = 0.177) were found. Mean number of analgesic tablets consumed (SD) was 28.3 (11.6) for the acupuncture group and 24.7 (13.8) for the sham acupuncture group.  There were no significant differences between analgesic consumptions between the two groups (p = 0.447). Timed up-and-go tests performed on post-op days 8 and 15 showed no significant difference (p = 0.152) between the two groups. “The results of repeated-measures analysis of variance for the post operative active and passive ROM of both knees, and the timed up and go test did not show any significant interaction effect (P-values ranging from 0.098 to 0.930)”.

In summary, the Rozendaal et al. (2008) study results were presenting the best, concisely and persuasively. A weakness of results was this study did not give any reliability statistics or analysis of measurement tools. Objectivity was skillfully maintained by the researchers including adverse effects and missing data. The figures and flow charts were helpful additions to the text, the tables provided an in depth information of what the text had summarized. Predominately the difficulty evaluating these results was the research consumer can not be convinced of any outcomes without acknowledgment of the reliability or validity of measurement tools. 

The Silva et al. (2008) study had a substandard quality to the results presented. Missing data in the text and in the charts were confusing and not acknowledged credibly. Several charts had complete gaps in data where there ought to have been P values, thus how do the readers know the value of the results. Additionally, without a participant flow chart to accompany the text it was difficult for the consumer to discern what participants had been recruited, began the study, and completed protocol. The Silva et al. (2008) study results left the consumer not able to discern whether or not hydrotherapy versus conventional land-based exercise was a better choice for knee OA. 

The Tsang et al. (2007) study results were the best submitted. Due to the study giving reliability statistics and analysis of measurement tools the consumer can be confident in results. An additional strength was the tables and figures used supplementing the text well. In particular, the flow of participant chart was helpful in showing the sampling procedure throughout the trial. An additional issue for the consumer was the study did not discuss their blinding technique possibly weakening internal validity. Overall, the Tsang et al. (2007) study gave dependable results regarding acupuncture not shown to be any better than sham acupuncture in pain relief, improvement of ROM of the knee and ambulation.
Discussion

 
Rozendaal et al (2008) literature review lacked details which gave evidence of reason for their research. Its design was strong, with a blinded, randomly controlled study that provided internal validity. However, there is no evidence to support that their large sample size was appropriate for generalizability. Also, it is highly likely that selection bias was present therefore reducing external validity.  Rozendaal et al. (2008) defined variables as changes in pain and functioning over 24 months, and joint space narrowing after 24 months. The reviewer’s ability to evaluate variables is negatively affected due to the fact that no reliability or validity information was given concerning the WOMAC Likert scale, which measured pain and function. Rozendaal et al. (2008) presentation of results was clear and concise, while objectively recognizing missing data and adverse effects that occurred during the study. However, the impressive organization of results does not make up for the fact that the results cannot be taken seriously. This lack of confidence is due to the deficit of knowledge provided on reliability and validity of the measurement tools. 
Silva et al. (2008) begins with a well thought out literature review, giving the consumer information about the variables and previous studies to support their research. However, the quality of the literature review does not continue throughout the rest of the article. Lack of a control group weakened the design of the Silva et al. (2008) study. In regard to sampling, there was no initial information given as to selection criteria by physicians but the study had extensive inclusion and exclusion criteria of the sample population. However the use of convenience sampling puts them at risk for selection bias. The results were disorganized and left the consumer with gaps in data necessary to make an informed choice related to validity of results. This lack of data limits the consumer’s ability to understand the relationship between water-based and land-based exercise. 
The Tsang et al. (2007) literature review was lacking since it only included one previous study which was unrelated to the topic at hand. Tsang et al. (2007) had the best sampling group as the inclusion and exclusion parameters for their group were broad, resulting in increased external validity however, decreased internal validity. Tsang’s primary dependent variables were pain at rest and after exercise, with secondary variables including range of motion and ambulation. Tsang et al. (2007) was the only study to report the measurement tool reliability and validity data, increasing the confidence in measurement data. The Tsang et al. (2008) study showed there are no advantages in acupuncture over sham acupuncture for pain relief and improvement in ambulation of patients with OA of the knee.

In summary, Rozendaal et al. (2008) had the strongest study design specifically due to the use of a control group.  Tsang et al. (2007) had the most external validity because their sample characteristics were broad and inclusive. The Tsang et al. (2007) study results were the most reliable as reliability and validity information on the measurement tools were given. Overall, although Tsang et al. (2007) had the best external validity and results it can only be generalized to those living in Chinese and of Chinese descent.  None of the three studies can be generalized to our patients in the American population, as none of the studies were conducted in the United States. 
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