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Methodological and Statistical Quality in Research
Evaluating Nutritional Attitudes in Sports

Rozalia Kouvelioti and George Vagenas

The assessment of dietary attitudes and behaviors provides information of interest to sports nutritionists.
Although there has been little analysis of the quality of research undertaken in this field, there is evidence of
a number of flaws and methodological concerns in some of the studies in the available literature. This review
undertook a systematic assessment of the attributes of research assessing the nutritional knowledge and attitudes
of athletes and coaches. Sixty questionnaire-based studies were identified by a search of official databases
using specific key terms with subsequent analysis by certain inclusion—exclusion criteria. These studies were
then analyzed using 33 research quality criteria related to the methods, questionnaires, and statistics used.
We found that many studies did not provide information on critical issues such as research hypotheses (92%),
the gaining of ethics approval (50%) or informed consent (35%), or acknowledgment of limitations in the
implementation of studies or interpretation of data (72%). Many of the samples were nonprobabilistic (85%)
and rather small (42%). Many questionnaires were of unknown origin (30%), validity (72%), and reliability
(70%) and resulted in low (< 60%) response rates (38%). Pilot testing was not undertaken in 67% of the stud-
ies. Few studies dealt with sample size (2%), power (3%), assumptions (7%), confidence intervals (3%), or
effect sizes (3%). Improving some of these problems and deficits may enhance future research in this field.
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Research evaluating attitudes toward nutrition in the
sports environment focuses mainly on specific cognitive
and behavioral traits of athletes (Rosenbloom et al.,
2002) and coaches (Bedgood & Tuck, 1983). Athletes
and coaches exhibit poor nutritional knowledge, and
this necessitates proper nutrition planning and education
(Jessri et al., 2010; Torres-McGehee et al., 2012), but pri-
marily the design and conduction of high-quality research
(Heaney et al., 2011). Assessing the quality of research
is a common practice in sports medicine (Brophy et al.,
2005), physical education (Chatoupis & Vagenas, 2011),
sports management (Smucker & Grappendorf, 2008),
athletic coaching (Gilbert & Trudel, 2004), and adapted
physical activity (Zhang et al., 2006). In sports nutri-
tion, however, the only relevant review examined solely
nutritional knowledge traits, and it briefly assessed only
some of the potential methodological threats (Heaney
etal., 2011).

The present study aimed to evaluate the methodol-
ogy of research assessing the cognitive and behavioral
traits of athletes and coaches toward sports nutrition,
with a specific focus on studies of knowledge, opinions,
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beliefs, attitudes, habits and practices. Our objective was
to evaluate the methodological and statistical aspects of
this research by collecting all relevant studies and then
identifying, tabulating, coding, and systematically analyz-
ing their characteristics. By undertaking this study, we
hoped to identify potential deficits and problems with
quality, the improvement of which may enhance future
research in this field.

Methods

Searching, Selection, and Final Sample

We searched Google Scholar, PubMed (Medline), and ISI
Web of Science with the last month of analysis being April
2013. Search key terms included nutrition, knowledge,
opinions, beliefs, attitudes, habits, practices, behaviors,
sports, athletes, coaches. The bibliography of the selected
papers was checked to find additional relevant studies.
We excluded a variety of papers from further processing
(Appendix I): reviews, conference proceedings, papers
that were published in other languages, and studies that
assessed nutritional attitudes in relation to various health
issues (e.g., cardiovascular: Armstrong et al., 1990). Three
studies were excluded because of their use of dietary
records (Aerenhouts et al., 2008; Berning et al., 1991;
van Erp Baart et al., 1989) or a 3-day inventory of food
(Cole et al., 2005) rather than questionnaires. Studies that
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met the criteria for inclusion—namely, being written in
English; employing questionnaires; and examining at
least one cognitive—behavioral characteristic of nutrition
in healthy athletes, coaches, or physical education stu-
dents—are summarized in Appendix II. The final sample
consisted of 60 studies.

Variables (Criteria), Processing, Analysis

Thirty-three variables were chosen to assess the quality
of research according to a number of methodological
(Table 1), questionnaire (Table 2), and statistical (Table
2) criteria. The raw data were extracted, classified, and
tabulated in their original format and then converted to
analyzable numerical values according to specific ordered
or nominal categories. Each quantitative criterion was
analyzed by descriptive statistics, and each categorical
was converted to frequencies (f, %f). All analyses were
carried out in SPSS 22.

Results

Methodological Criteria: General

A summary of the general methodological characteris-
tics of the studies included in the review is displayed in
Table 1. From the total of 202 authors, the vast majority
(188) participated in only one study (93%), with only 14
authors participating in two to four studies (the maximum
repeated authorship). The number of coauthors ranged
from one (three studies, 5%) to six (eight studies, 13%).

Thirty-four of the studies (57%) were published in
nutrition journals and 26 (43%) in sport science jour-
nals (p > .05). The impact factor of each journal was
assessed according to factor categories and ranged from
0to 0.9 (lowest category: 18 studies, 30%) to >3 (high-
est category: 16 studies, 27%). Of the 60 studies, 21
(35%) were published between 2000 and 2009, 13 (22%)
between 1974 and 1989, and 11 (18%) between 2010
and 2013. Only half of the studies (50%) identified that
approval from an ethics committee had been obtained,
and informed consent was gained from the participants
in 36 (60%).

Methodological Criteria: Specific

Only 8% of the studies stated a hypothesis to guide their
inquiry. Participants were recruited via convenience sam-
pling in 85% of studies, and only 7% included control
groups. Response rate was found or calculated in 57% of
the studies and ranged from 21% to 98%. High response
rates (=81% of invited participants) were found in 17% of
the studies while 7% of investigations reported response
rates that were lower or equal to 40%. Participant popu-
lations included athletes (77% of the studies), coaches
(13%), a combination of athletes and coaches (7%), and
physical education students (3%). Respondents included
a combination of males and females in 50% of the studies
while females only and males only were studied in 30%
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and 18% of studies, respectively. The number of sports
represented in studies ranged from one to 18, with the
mode being one sport (48%).

Within investigations, the number of dependent
variables ranged from one (48% of the studies) to three
(17% of studies). Independent variables were inferred in
92% of the studies and ranged from one (37% of studies)
to 10 (2% of studies). Limitations of the studies were
recognized in 28 % of the papers while 30% of the studies
stated recommendations for future work.

Questionnaire Criteria

The results of the analysis of questionnaire criteria are
displayed in Table 2. Seventy-two percent of the studies
included questions related to general and sports nutrition
whereas 27% covered only general nutrition issues and
2% targeted sports nutrition only. A preexisting question-
naire was adopted in 25% of the studies and adapted in
another 18% while 27% of the studies used a new tool and
30% used a questionnaire of unspecified origin. A pilot
study was undertaken in 33% of the studies. Question-
naire validity was considered only in 28% of the studies
while there was uncertainty in 70% of investigations
regarding the measurement of questionnaire reliability.

Statistical Criteria

The results of the statistical criteria are displayed in Table
2. Sample size and power calculations were reported
only in 2% and 3% of the studies, respectively. Sample
sizes (e.g., the number of respondents) varied from 13
to 4,746, with the mean and mode being 385 (£772) and
31, respectively. Sample sizes were considered to be
very small (< 50) in 23% of the studies and very large
(501-5,000) in 18%.

Statistical assumptions were stated in only 7% of the
studies. Parametric analyses were undertaken in 53% of
the studies whereas data were treated with nonparamet-
ric analyses in 8%, and mixed analyses in 23%. Fifteen
percent of the studies used only descriptive statistics. The
number of distinct statistical analyses ranged from one in
38% of the studies to three or more in 27%. Confidence
intervals and effect sizes were reported only in 3% of
the studies.

Discussion

General Methodological Criteria

Coauthorship is a critical prerequisite of scientific
research, with studies showing a relationship to the qual-
ity of the research (Lawani, 1986). Indeed, Melin (2000)
interviewed 195 university professors and found that 30%
of them ascribed higher scientific quality to collabora-
tion. Collaborations take advantage of the expertise and
qualifications of each researcher (Daprano et al., 2005)
and achieve better research outcomes in shorter time peri-
ods (Lee & Bozeman, 2005). In our current review, 95%
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Table 1 Methodological Criteria (General, Specific): Categories and Frequencies (f, %f)

Categories
Criteria 1 2 3 4 5 6
No. of authors 1 author: 2 authors: 3 authors: 4 authors: 5 authors: 6 authors:
3 (5%) 15 (25%) 20 (33%) 9 (15%) 5 (8%) 8 (13%)
Same authorship 1 study: 2 studies: 3 studies: 4 studies:
188 10 2 2
Journal subject Nutrition/diet: Other:
34 (57%) 26 (43%)
Impact factor? 0-0.9: 1-1.9: 2-2.9: >3:
18 (30%) 14 (23%) 12 (20%) 16 (27%)
Publication year 1974-1989: 1990-1999: 2000-2009: 2010-2013:
13 (22%) 15 (25%) 21 (35%) 11 (18%)
Ethical approval Yes: No:
30 (50%) 30 (50%)
Consent (participants) Yes: No: Not sure:
36 (60%) 21 (35%) 3 (5%)
Research hypothesis Yes: No:
5 (8%) 55 (92%)
Sampling type Convenience: Other:
51 (85%) 9 (15%)
Control group Yes: No:
4 (7%) 56 (93%)
Response rate 21-40%: 41-60%: 61-80%: 81-100%: Not stated:
4 (7%) 9 (15%) 11 (18%) 10 (17%) 26 (43%)
Participants type Athletes: Athletes/ Coaches: PE students:
46 (77%) coaches: 8 (13%) 2 (3%)
4 (7%)
Participants’ sex Males: Females: Males/Females: Not defined:
11 (18%) 18 (30%) 30 (50%) 1 (2%)
No. of sports 1-3: 4-6: 7-9: 10-12: 13-15: 16-18:
36 (60%) 4 (7%) 6 (10%) 1 (2%) 5 (8%) 1 2%)
Dependent variables 1: 2: 3:
29 (48%) 21 (35%) 10 (17%)
Independent variables 1: 2: 3: 4: 5: 6-10:
22 (37%) 16 (27%) 2 (3%) 5 (8%) 3 (5%) 7 (12%)
Limitations Yes: No:
17 (28%) 43 (72%)
Recommendations Yes: No:
18 (30%) 42 (70%)

aImpact factor sources: Hopkins (2011, 2012), journal’s website, http://www.medical-journals-links.com/nutrition-journals.php, or journals relevant to nutrition-
diet (Medical Journal Links, 2012). Journals with unknown or too small (< 0.1) impact factor were assigned a 0.
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Table 2 Questionnaire and Statistical Criteria: Categories and Frequencies (f, %f)

Categories
Criteria 1 2 3 4 5
Subject-topic General nutrition: Sport nutrition: General/sport
16 (27%) 1 (2%) nutrition:
43 (72%)
Origin-application Adopted: Adapted: New: Not defined:
15 (25%) 11 (18%) 16 (27%) 18 (30%)
Pilot study Yes: No:
20 (33%) 40 (67%)
Validity Yes: No:
17 (28%) 43 (72%)
Reliability Yes: No:
18 (30%) 42 (70%)
Sample size estimation No: Yes:
59 (98%) 1 (2%)
Power calculation No: Yes:
58 (97%) 2 (3%)
Sample size 1-50: 51-100: 101-200: 201-500: 501-5,000:
M =385,SD =772 14 (23%) 11 (18%) 11 (18%) 13 (22%) 11 (18%)
Statistical assumptions Homogeneity/ Normality: Multicollinearity: Not defined:
normality: 2 (3%) 1 2%) 56 (93%)
1(2%)
Type of statistical Descriptive: Nonparametric: Parametric: Nonparametric
analysis 9 (15%) 5 (8%) 32 (53%) & parametric:
14 (23%)
Number of statistical 1: 2: 3+:
analyses 23 (38%) 21 (35%) 16 (27%)
Confidence intervals No: Yes:
58 (97%) 2 (3%)
Effect size No: Yes:
58 (97%) 2 (3%)
Alpha level (o) .001: .01: .05: NA: Not defined:
1 2%) 1 2%) 39 (65%) 9 (15%) 10 (17%)
Exact p value No: NA: Yes:
36 (60%) 9 (15%) 15 (25%)
Note. NA = not applicable.
IJSNEM Vol. 25, No. 6, 2015 627
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of the studies included three or more coauthors, which
is more than satisfactory compared with other fields of
sport science. For example, studies with two or more
coauthors account for 82% of publications in physical
education (Chatoupis & Vagenas, 2011), 62% in sports
management (Smucker & Grappendorf, 2004), 70% in
adapted physical education (Zhang et al., 2006), and
40% in sports economics (Mondello & Pedersen, 2003).

The publication outlet for studies included in the
present review was related to nutrition or diet in 57% of
investigations (e.g., International Journal of Sport Nutri-
tion and Exercise Metabolism or Journal of American
Dietetic Association), with the remainder of journals
being focused on sports science (e.g., Journal of Athletic
Training). This finding reflects both the higher interest in
the chosen topic within the field of nutrition as well as
the desire of authors to target journals with established
quality. We noted that 53% of the studies were published
in journals with low impact factors (<2) while 27% of
the studies were found in journals with higher impact
factor (=3). The impact factor, although established as an
index to rate the quality of published research, is subject
to an ongoing debate (Postma, 2007; Seglen, 1997). In
addition, it varies with the subject area and the type and
the size of the journal, as well as with the number of
authors (Gldnzel & Moed, 2002). For example, primary
scientific outlets have higher impact factors than specific
and applied subjects (Amin & Mabe, 2000). Indeed,
the impact factors of sports science journals are lower
than those of primary science journals such as those
covering medicine and biology (Tsigilis et al., 2010).
Thus, the 30% of the studies published in journals with
very low (<1) impact factors are not necessarily of low
quality. Simply, some of the relevant journals have a
shorter publishing history or a preference for certain
types of research. The slight increase in the number of
publications from 1974 to 2013 indicates an increase in
the scientific interest in this field, as well as a general
increase in the number of journals dedicated to nutrition/
diet and sports science.

It is concerning that 50% of the studies included in
the present review did not report obtaining approval from
a human ethics committee, and 35% of them failed to
describe obtaining informed consent from their partici-
pants. The former is considered part of the procedural
ethics while the latter is part of the ethics in practice in
scientific research (Guillemin & Gillam, 2004). Since
both criteria are mandatory conditions in the ethical
conduct of research, they should have been conducted
and clearly described in their respective papers. Indeed,
this information is a prerequisite for publication in several
journals (e.g., IJSNEM).

Specific Methodological Criteria

Historically, research hypotheses have been considered
as essential elements of scientific logic (Mayo & Spanos,
2006), required to formulate testable relationships
between variables (Kerlinger, 1992) as null or alterna-

tive reflections of the research questions under study
(Banerjee et al., 2009). However, for the past decades,
it has become rarer for published scientific works to
include a declaration of the hypotheses underpinning
their investigations; this is evident in the field we have
investigated since 92% of the analyzed studies lacked an
identified hypothesis.

Typically, the sampling schemes used in research are
considered to be either probabilistic/random or nonproba-
bilistic (Collins et al., 2006; Pedhazur, 1982). The vast
majority (85%) of the studies reviewed in our analysis
gained their respondents using convenience sampling;
that is, by recruiting from a readily accessible population
of athletes or coaches. The practical difficulties associated
with obtaining true random samples of the wider commu-
nity of interest are acknowledged and explain the almost
universal practice of using convenience sampling in many
fields (Kerlinger, 1992). However, the disadvantage is
that it is considered unsafe to generalize the results of a
study of a specific subpopulation to a larger population
unless the participants adequately represent the strata of
the target group (Keppel & Wickens, 2004). While the
results of the presently reviewed studies may well reflect
the characteristics of their samples, there is much oppor-
tunity for future research to gain insights from larger and
more representative athlete populations by using random
sampling techniques. The problem of nonresponse of
research participants in completing/returning question-
naires adds to sampling errors. Nonresponse is essentially
equivalent to participant attrition and is a serious threat
to the validity and the reliability of the statistical findings
(Fincham, 2008; Pedhazur, 1982). Although there is no
agreed standard for acceptable response rates in survey
research, experts suggest a goal of 70-80% (Sivo et al.,
2006). Only 57% of the studies investigated in our survey
reported response rates, with only 17% of them reporting
rates above 80%. Therefore, the validity and impact of
43% of the studies is limited by the unknown patterns of
nonresponse. Response rates may be improved by using
proper modes and strategies of questionnaire administra-
tion (Bowling, 2005).

The noninterventional design of most of the studies
in our survey contributed to the almost total exclusion
of control groups, which are essential in clarifying the
effects of a treatment or an identifiable characteristic of
a group (Dehue, 2005). Of the four studies we reviewed
that used a control group, one included an intervention
(nutritional education; Chapman et al., 1997) while the
other three did not (Cho et al., 1974; Enns et al., 1987,
Worme et al., 1990). Controls may be useful for com-
parative purposes (Heaney et al., 2011), even for the
nonexperimental or quasi-experimental designs followed
in this field, and should be considered for future survey
research on athletes to better isolate the characteristics
that can be specifically attributed to involvement in sport.

High-quality research utilizes appropriate theoretical
models that reflect the phenomena under study via the
identification of a number of independent and depen-
dent variables (Keppel & Wickens, 2004). Among the
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currently reviewed studies, 69% focused on one to two
independent variables while the remainder involved three
to 10 variables. In addition, 48% of the studies identified
one dependent variable while two to three dependent vari-
ables were included in the remaining 52%. This suggests
that there is satisfactory complexity and sophistication in
the research of this field.

Researchers are expected to be aware of limitations
in the design and implementation of their studies. How-
ever, among the currently reviewed studies, only 28%
identified or commented on such issues. A similarly
infrequent recognition of study limitations has been
reported among medicine and biology publications, per-
haps because of the small number of scientific journals
that specifically request such information to be included
in manuscripts (Ioannidis, 2007). Insights into the limita-
tions of a study facilitate a judgment of the reliability and
validity of the results, and issues in generalizing them
to a wider context (Gay, 1976). They should ideally be
accompanied by recommendations for conducting future
research, a feature provided by only 30% of the analyzed
studies. Future studies should include both aspects as a
means of advancing the field.

Questionnaire Criteria

The majority (72%) of the studies we reviewed used
questionnaires that included a combination of general
and sports nutrition topics, as opposed to general nutri-
tion topics (27%). Although nearly a third of the studies
failed to identify the source of their research tools, 16
studies involved the construction of new questionnaires
while 26 either adopted or adapted existing surveys.
Future research on nutritional attitudes and knowledge in
sport may be enhanced by implementing guidelines for
the construction of questionnaires (Francis et al., 2004),
and, if applicable, by incorporating the theory of planned
behavior (Ajzen, 1991). Better guidelines for the design
and implementation of questionnaires may assist with
response/return rates as well as improved reliability and
validity of the results (Bowling, 2005).

Pilot testing of the questionnaire on a subsample of
the intended population may play a critical role in this
process (Francis et al., 2004). This may allow specific
and standardized cognitive interviewing techniques and
communication processes to be developed (Schwarz &
Sudman, 1996). This practice may apply not only to new
but also to adapted and adopted questionnaires, especially
for the evaluation of nutritional knowledge (Parmenter
& Wardle, 2000). In our analysis, 67% of the studies do
not specify undertaking a pilot test.

Validity is the most important methodological
criterion (Verducci, 1980) and should be checked in
questionnaire-based research (Williams, 2003), even
in the ideal case where an established questionnaire
is adopted (Parmenter & Wardle, 2000). In the current
survey, 72% of studies failed to include a test of their
questionnaire’s validity, thus making it uncertain to what
extent they measured solely cognitive—behavioral traits.
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A similar figure (70%) failed to check the reliability of
their questionnaires, the other very critical methodologi-
cal feature of a measurement tool (Everitt, 1996). As a
result, the certainty of the respective results is limited.
Future studies should clarify the origin and application
of the questionnaires and adequately test their validity
and reliability to ensure that they can secure trustworthy
results in this field of interest.

Statistical Criteria

Quality research usually involves “a priori” estimation of
the minimum acceptable sample size (Dixon & Massey,
1983; Keppel, 1973). This estimation requires a defini-
tion of the desired level of power and the size of expected
effect(s) for a given study design (Everitt, 1996; Field &
Hole, 2003; Tabachnick & Fidell, 2007). Our analysis on
these criteria found almost uniform failure to consider
these issues. Only one study estimated sample size (Pessi
& Fayh, 2011), and only two (Rockwell et al., 2001;
Torres-McGehee et al., 2012) undertook a power estimate
that could evaluate the statistical conclusions of the pro-
duced effects in light of the sample size (Tabachnick &
Fidell, 2007). Similar trends of not estimating power and
sample size are found even in medicine, according to two
other reviews (Megwalu & Piccirillo, 2008; Schechtman
et al., 1995), but are not ideal.

Sample sizes in survey research must be large enough
to capture the high variability present in the data due to
the subjectivity of self-reporting. Large samples result in
smaller sampling errors and in increased possibility of
generalizing the results (Kerlinger, 1992). Our analysis
showed a very asymmetrical distribution of initial sample
sizes. In 41% of the studies the samples were relatively
small (13—-100) whereas 40% and 18% of studies involved
moderate (101-400) and large (1,001-4,746) sample
sizes, respectively.

Statistical analyses should also include some infor-
mation to identify the type and distribution of the data
(e.g., normality, homogeneity of variance, and linearity of
relationships in parametric designs; Keppel & Wickens,
2004; Pedhazur, 1982) and thus justify the chosen treat-
ment. Only 7% of the studies included in our analysis pro-
vided such relevant information (e.g., Jessri et al., 2010;
Shifflett et al., 2002), a figure that is similar to the low
rates of reporting (10%) in studies in the field of physical
education (Chatoupis & Vagenas, 2011). The lack of such
consideration is serious since it provides a potential lack
of confidence about appropriateness of the statistics used
and the trustworthiness of the interpretations (Stevens,
2009; Tabachnick & Fidell, 2007). However, in 77% of
the analyzed studies, authors identified that parametric
statistics were used and included two or more major
analyses (62%). Thus, assumptions must have been more
frequently tested for each major statistical analysis than
was conveyed in the accompanying report.

A similar lack of reporting occurs for confidence
intervals and effect sizes around results. Unfortunately,
the absence of these interesting metrics prevents a valu-
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able interpretation of the practical significance of survey
results. Confidence intervals assess the precision of a
sample statistic and its accuracy in estimating the respec-
tive population parameter. For example, they can be used
to provide ranges of values within which it is likely (e.g.,
90% or 95%) for an unknown population parameter to
fall (Attia, 2005). They are appropriate for parametric and
nonparametric analyses and are strongly recommended
for enhancing statistical inference (Sim & Reid, 1999).
Only 3% of the analyzed studies reported confidence
intervals; this is comparable to the low rates of reporting
of 3-13% found in medical research (Megwalu & Pic-
cirillo, 2008; Schechtman et al., 1995). Similarly, 97%
of the studies did not report effect sizes, another metric
that allows an interpretation of the practical significance
of an outcome (Keppel & Wickens, 2004). However, lack
of this information is common in research in the fields
of medicine (Sullivan & Feinn, 2012), sociology—psy-
chology (Ferguson, 2009), and education (Chatoupis
& Vagenas, 2011). It is likely that the failure to report
confidence intervals reflects the inability of many new
and even some established researchers to understand the
inferential value of this statistical property (Belia et al.,
2005). This statistical deficit in the current field of sports
nutrition leaves considerable space for improvement.

Conclusions, Limitations, and
Recommendations

The current research that assesses athletes’ and coaches’
knowledge and attitudes toward nutrition is flawed
because of problems with the methods, research tools,
and statistical analyses. Methodological problems refer
mainly to the lack of stated hypotheses, the poor sampling
of research populations, the low response rates, and the
failure to identify limitations in the current study and
recommendations for future work. Problems with the
research tools include the lack of information about the
origin of the survey questionnaire, as well as failure to
test its validity and reliability or to undertake pilot testing.
Statistical problems refer mainly to the lack of calcula-
tions of sample size and power, the use of small samples
sizes, the failure to test the characteristics of the data, and
the failure to report confidence intervals and effect sizes.

A few methodological problems may limit the impact
of the current work. Potential relevant studies published
in journals using a language other than English were not
searched. Four relevant studies were not extractable at
the time of the study, and several other studies assessing
dietary intake by tools other than questionnaires were not
included (Appendix I).

Future research on assessing cognitive—behavioral
attitudes of athletes and coaches toward nutrition may be
substantially improved by addressing the major problems
related to methodological design, research tools, and
statistical analysis revealed in this review. That includes
the issues of ethical acceptability and informed consent,
and the option of applying semi-experimental techniques

of selecting cognitive—attitude related information from
athletes and coaches, by implementing control groups
for comparison purposes. Future systematic reviews of
the same nature may focus on assessing the substantive
results of the research (i.e., effect sizes), or even revisiting
questionnaire construction and modes of administering
questionnaires.
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2Did not use questionnaires. "Not extractable at the time of the study.
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28  Knechtle et al. 2007 Nutritional practices, endurance swimmers Pak J Nutr 6(2), 188-193
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