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The research purpose was to examine the effects of dry mouth, show correlation and quantify prevalence and distribution of dry mouth; quantify correlation between dry mouth and beverage intake with regard to dietary quality and the examination of food avoidance, food modification, and dry mouth (Quandt et al., 2011).  The conceptual framework was based on the correlations between the studied variables.  Articles from 1993-2009 were part of the Review of Literature (Quandt et al., 2011).  Research was conducted between Jan. 2006 and March 2008, the Rural Nutrition and Oral Health ( RUN-OH) Study was reviewed among other community dwelling studies (Quandt et al., 2011).  The researchers are attempting to show if there is a correlation between dry mouth and dietary quality in older adults in North Carolina (Quandt et al., 2011).  The study was designed using a cross-sectional study (Quandt et al., 2011).  The population studied was two rural North Carolina counties with a total of 622 female and male adults over the age 60 and with the following ethnic backgrounds:  African American, American Indian, and White (Quandt et al., 2011).  Measures of data collected included an 11-item Xerostomia Inventory (higher scores represent greater effect from dry mouth), a food frequency questionnaire, and food survey with items that needed to be modified due to oral health problems (Quandt et al., 2011). The results found dry mouth was associated with the following populations:  females with lower educational levels and those below the poverty line (Quandt et al., 2011).  Overall beverage intake was not indicative of dry mouth but over consumption of sugar-sweetened beverages positively affected dry mouth (Quandt et al., 2011).  Overall dietary quality did not affect dry mouth but those associated with lower intake of whole grains and high intake of fruits did affect dry mouth (Quandt et al., 2011).  Conclusions of the study noted older adults do modify their diet accordingly to avoid foods that perceive dry mouth(Quandt et al., 2011). Also, the study concluded that poor dietary quality is not indicative of dry mouth (Quandt et al., 2011).
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The purpose of the case study is clearly and concisely stated in the title of the research study as well as in the abstract and introduction of the study.  Dry mouth, dietary quality, and dietary recommendations to oral health in the older adult are variables that make the objective to quantify prevalence of dry mouth to show correlational studies between the variables (Quandt et al., 2011).
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The study was built on a conceptual framework that was comprised of variables such as dry mouth, and the dietary quality of food and beverages. Conceptually, linking dry mouth of older adults implies there is a correlation or an association between the dietary quality in the older adult (Quandt et al., 2011). 
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The literature review was appropriately written, thorough, and organized.  The review briefly conveyed an understanding of dry mouth. Research reviewed in the study was written from 1993-2009.  Current research was done from January 2006 until March 2008 (Quandt et al., 2011).  The literature was well critiqued.  According to Quandt et al., (2011), "few existing studies of dry mouth have had sizable African-American or American Indian samples" (p. 450); thus leading to gaps in knowledge.  Also, gaps were noted because "the present study included extensive dietary assessment that did not rely on respondents' subjective association between dry mouth and diet, and it assessed multiple dietary self-management behaviors" (Quandt et al., 2011, p. 450).
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Most of the research questions were easy for the reader to infer.  One question was stated by (Quandt et al., 2011), "How often does your mouth feel dry?" (p. 441).  The researchers wanted to see if there were any correlations between fluid intake and dry mouth and dry mouth and self-reported dietary accommodations.  Also, they wanted to know who suffered more from the dry mouth and dental problems.  The questions asked do logically relate to the problem at hand (Quandt et al.,2011).
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The three main objectives of the study were to determine the following: the prevalence of dry mouth, correlation between beverage and dietary intake, and dry mouth, and if methods of behavior were enhanced to accommodate for dental issues (Quandt et al., 2011). Tooth count, dietary intake, gender, ethnicity, age, educational level, income, food preparation, beverage intake, quality of food, cigarettes and smokeless tobacco usage, and food avoidance are all variables researched in the study (Quandt et al., 2011). The independent variables include:  self-management behaviors, food and beverage consumption, demographic data, food preparation, and tobacco use (Quandt et al., 2011).  Operationally, the variables were used to assess the severity of symptoms of dry mouth; responses were ranked according to severity by using a 1-5 measurement of the Likert scale (Quandt et al., 2011). The dependent variable is the prevalence of dry mouth (Quandt et al., 2011). The conceptual definition of dry mouth is the subjective feeling of not producing enough saliva (Quandt et al., 2011). The conceptual definition of self-management is "compensate or adjust for functional limitations affecting routine activities of daily living" (Quandt et al., 2011, p. 440). Conceptually, linking dry mouth of older adults to imply there is a correlation or an association between the dietary quality in the older adult (Quandt et al., 2011).  Controlled sampling and recruitment were conducted using a cross-sectional survey to ensure outside factors not specifically identified and measured are eliminated to reduce error in research results (Quandt et al., 2011).
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In the study, “Dry Mouth and Dietary Quality in Older Adults in North Carolina” (2011) by Quandt et al., a cross-sectional design was utilized and quantitative data resulted from questionnaires and surveys answered by the sample of subjects.
The cross-sectional design by definition is “a research design that includes the collection of all data at one point in time” (Rebar, Gersch, Macnee, and McCabe, 2011, p. 391). In addition, the study included the design that incorporates data from participants who gave self-reports regarding experience with dry mouth. The design of choice is appropriate for the study due to the fact that the information provided is directly coming from the volunteers affected by the issue throughout a time period, from January 2006 to March 2008. (Quandt et al.,2011).
The authors do not expressly state internal validity of the study, but utilized Cronbach’s alpha which indicates reliability of measurement. The alpha coefficient “reflects a computation of how closely the answers to different items or items within a scale are related”; it is also known as the internal consistency reliability coefficient (Rebar et al., 2011, p. 163).
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The sample size of the study is described as 622 volunteers who completed the data for the measurement of xerostomia (Quandt et al., 2011). The participants represented African American, American Indian, and white ethnic backgrounds from two North Carolina counties in the United States (Quandt et al., 2011). The 622 participants were considered eligible to participate based on the formulated inclusion criteria as follows: 60 years old or older, speak English, authorized informed consent, and were physically capable of completing the interview (Quandt et al., 2011). The study cannot be generalized to other populations outside inclusion criteria of the two counties.
The sample method with in the study is characterized as cluster sampling, by definition it is described as “a process of sampling in stages, starting with a large element that relates to the population and moving downward into smaller and smaller elements that identify the population” (Rebar et al., 2011, p. 390). The sample method utilized is appropriate for the study due to the fact that residents within 5,445 dwellings in the two rural counties of North Carolina were screened at different intervals to distinguish eligibility (Quandt et al., 2011). The screening resulted in 635 out of 859 dwelling units who completed the interview stage; however, only 622 out of the 635 remained throughout the duration of the study (Quandt et al., 2011). The subjects within the study assisted in identifying the main causes of dry mouth representative of the population meeting inclusion criteria. 
The sample size of 622 is an adequate size in regards to representing a population who falls under the inclusion criteria of the study, “Dry Mouth and Dietary Quality in Older Adults” (Quandt et al., 2011). 
The protection of the participants was fully addressed. The researchers stated that each subject authorized informed consent which is associated with the five human rights. The five human rights are as follows: 
· right to self-determination;
· right to privacy and dignity;
· right to anonymity and confidentiality;
· right to fair treatment; and
· the right to protection from discomfort and harm” (Rebar, et al., 2011, p. 132). 
Informed consent along with the study details were presented and approved by the institutional review board (IRB) of Wake Forest University of Medicine prior to the initial data collection from participating volunteers (Quandt et al., 2011).  “The IRB is a board created for the explicit purpose of reviewing any proposed research study to be implemented within an institution or by employees of an institution” (Rebar et al., 2011, p. 133). 
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The data collection approach was appropriate for the study. Data collection from the participants included face-to-face interviews, self-reported responses to the 11-item Xerostomia Index (XI) using a Likert-type scale and a single question response (Quandt et al., 2011). Also, data was collected from the Block Food Frequency Questionnaire (FFQ) to gain insight on the intake of 110 common foods (Quandt et al., 2011). The information gathered calculated the quality of food ingested though the Healthy Eating Index-2005 (HEI-2005). The approach is adequate due to the fact demographics, weight, height and food avoidance measures were taken into account (Quandt et al., 2011). 
Due to the fact the researchers implemented Cronbach’s alpha, reliability was addressed. The study can be replicated although the results may differ due to the subjectivity within the topic of dry mouth. Dry mouth is perceived differently from person to person. 
The tools/ instruments utilized in the study are adequately described. One of the tools used to collect data was through face-to face interviews with each volunteer within their place of residence, the duration of the interviews lasted anywhere from 1.5 hours to 2.5 hours (Quandt et al., 2011). During the interview the 362 out of 413 who had a minimum of one tooth with in their oral cavity agreed to an oral exam. The assessment of the participants’ oral exams conducted by two hygienists established a concrete collection of data (Quandt et al., 2011). Data was also collected through a tool called a 11-item Xerostomia Index (XI), this system helped to assess the magnitude in which dry mouth effects the elderly. The 11-item Xerostomia Index responses included a “Likert-type scores ranging from 1 to 5 (never, hardly ever, sometimes, fairly often, and very often)” (Quandt et al., 2011, p. 2).  Additionally, one other question was posed for volunteers to answer besides the 11-items, it stated, “How often does your mouth feel dry?” (Quandt et al., 2011) and the option responses included “never, occasionally, frequently, always” (p. 2). Furthermore, another tool called the Block food frequency questionnaire was presented to configure the standard intake amount of foods. The information generated was then applied to the “Healthy Eating Index-2005 (HEI-2005)” (Quandt et al., 2011) to measure the dietary quality of foods in which participants were accustomed to (p. 2). The standard scale scored from 0-100 and the higher scores represented by the HEI- 2005 suggested that the foods ingested were of better quality oppose to the lower scores calculated. Moreover, the USDA Food Search Tool 3.0 assisted by providing useful information for the HEI-Index when configuring the end results as it related to the quality of food. In addition, to demographic data including sex, age, ethnicity, education, and income in addition, to tobacco usage were tools taken into account when conducting the study. A digital scale and stadiometer were instruments also used in the study to formulate the BMI for each participant (Quandt et al.,2011). Lastly, a questionnaire tool was utilized which had been obtained from a 10 year pilot study; the responses from the participants gave further insight on what food items were avoided or modified to accommodate their eating habits due to dry mouth (Quandt et al.,2011). The tools and instruments used are described clearly to assist in the understanding of the study. 
The validity of construct was addressed as it related to the individual question asked to that of the participants, “How often does your mouth feel dry?” (Quandt et al., 2011, p.2) which was a separate addition to the 11-item questionnaire. This particular question was formulated to validate construct of the study. In regards to tools/ instruments reliability was not mentioned except for the Cronback Alpha which is a instrument to measure reliability; however, it can be inferred that the instruments/tools such as the digital scale and portable stadiometer may possibly be reliable due to the fact that these items are used by many. Also, the USDA Food Search Tool 3.0 is government approved; this suggests that this tool is reliable based on the fact that the government uses it a source. 
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The study implemented a correlational design in order to link concepts such as dry mouth and dietary quality in the elderly (Quandt, et al., 2011). Researchers stayed true to the correlational study by implementing some of the tests and methods. They used methods such as the Rao-Scott Chi-Square tests for health and determining particular sectors of a population, linear line regressions were implemented for endless variables like weight and age (Quandt, et al., 2011).  Logistic regression models were also implemented. According to Quandt et al.,(2011),  the study also implemented an average of XI scores, which suggests they implemented methods used for descriptive studies as well. The researchers discovered variables during the analysis and utilized methods for the descriptive design. The researchers went beyond the tests used in correlational studies. The part of the data analysis which was meant for correlational studies was appropriate for the purpose of the study. Furthermore, the tables presented in the article for the visualization of data were presented with percentages, which indicates the researchers did not adhere to only methods used for correlational studies. 
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The findings and interpretations of the study are differentiated. Researchers interpreted the results of the tests as dietary quality has little impact on dry mouth in the elderly. The findings were noted in the discussion portion of the article. The findings and interpretations are clearly correlated with the results visualized in the tables. 
The research question was answered. The research question was whether or not there is a correlation between dietary quality and dry mouth in the elderly. The researchers discussed the results of the study and how they showed little impact of dietary quality in the condition of dry mouth (xerostomia). The study visualized the adaptation of the elderly as they changed behavior in order to be able to perform daily living activities (Quandt et al., 2011). 
There are limitations discussed in the article. Data was cross-sectional, so links connecting the concepts, dry mouth and diet, cannot be firmly established (Quandt, et al., 2011). The researchers further discuss limitation by noting that data on chronic disease conditions and on medication were not available. The researchers also state that the sample consisted of elderly in one particular region of the US, so results may not be applicable to the entire population (Quandt et al., 2011). Other limitations include lack of studies performed (Quandt et al., 2011). 
Implications for nursing are not addressed in the study and while medication data was not available to indicate side effects nurses should be cautious of patients, on certain medications, having dry mouth because it could cause oral deterioration. Medications often cause dry mouth and decay. The saliva needed to balance the acidity would not be present, therefore the acidity in the mouth would increase causing decay. While it seems like a simple task, a nurse has to be aware in order to promote patient-care, and this includes oral hygiene. Dry mouth can also be a symptom of diabetes and the nurse must be aware of possible underlying causes. 
The study was generalized to the elderly population, however, the study was only performed on elderly in one particular region of the US and this fact was observed as a limitation in the article (Quandt et al., 2011). The researchers pointed out that the study should not be generalized to the entire elderly population because it was only performed in one location. Recommendation for future research was not identified.
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