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Abstract

Objective: TheMediterraneanLifestyle Index (MEDLIFE)

differs fromsimilar scales in that it concurrently includesdiet

and lifestyle. The current study translated MEDLIFE into

Turkish, and assessed its reliability and validity.

Methods: A questionnaire was administered to 300 in-

dividuals 19e65 years of age. The questionnaire was sub-

sequently re-administered to 87 research participants. The

questionnaire, asking for general information,MEDLIFE,

and information regarding anthropometricmeasurements,

was sent to the users of an online platform. The scale was

converted into the applicable Turkish form by an expert

group. Test-retest reliability was evaluated with the intra-

class correlation coefficient (ICC). In addition, kappa co-

efficients (k) and BlandeAltman graphs were determined

for each item to assess reliability.

Results: Themean scores before and after were 14.5� 3.68

and 14.3 � 3.81, respectively, and the intercorrelation co-

efficient r was 0.817 for test-re-test reliability.

Conclusion: The validity and reliability of the scale in the

Turkish language was confirmed. This study is the first to

translate MEDLIFE into another language and may aid

in assessing the scale’s adaptability to other languages.

Food consumption record and physical activity record

studies must be performed to ensure validity.

Keywords: Mediterranean diet; Mediterranean lifestyle;

Nutrition; Reliability; Validity
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Ö. Cemali et al. 461
Introduction

The main benefit of the Mediterranean diet is that it is an

effective long-term eating plan that may offer an adequate
and balanced diet consisting of various healthful foods. The
Mediterranean diet is a dietary pattern that emphasizes the

use of olive oil as the primary dietary fat source, and is
characterized by a high intake of fruits, vegetables, whole
grains, legumes, oil seeds, and olives. Low-to-moderate
amounts of chicken, eggs, red meat, dairy products, and

fish are also included.1

Many indices have been developed, such as the Mediter-
ranean diet scale (MDS),2 Italian Mediterranean Index

(IMI),3 rMed,4 MedDietScore,5 Lebanese Mediterranean
Index (LMD),6 Mediterranean Diet Scoring System to
assess adherence to theMediterranean diet pattern (MDSS),7

Medi-Lite score,8 and Mediterranean Diet Adherence Scale
(MEDAS).9 One of these indexes, the MEDLIFE, was
created according to the principles of the Mediterranean
Diet Pyramid (2011),1 in line with current

recommendations. MEDLIFE, developed by Sotos-Prieto
et al., is a scale consisting of three blocks and including 28
items.10,11 A survey is used to measure an individual’s overall

adherence to the healthy Mediterranean lifestyle.
The Mediterranean diet is important in Turkish society,

because it is a nutritional model acknowledged to have global

health benefits. Additionally, because it is considered a sus-
tainable form of nutrition, the Mediterranean diet is increas-
ingly being followed worldwide. A Turkish language validity

and reliability study of MEDAS has been conducted.12

However, in comparison to MEDAS, MEDLIFE has portion
sizes considered to be more comprehensible by, and suitable
to the eating patterns of, Turkish society. The MEDLIFE

scale includes questions on lifestyle and physical activity. The
importance of physical activity in the Mediterranean lifestyle
should not be underestimated. Therefore, this study was

aimed at investigating the MEDLIFE score’s validity and
reliability in the Turkish language.

Materials and Methods

The necessary permissions for testing the validity and reli-
ability of MEDLIFE were obtained from the Ethics Com-

mission of Gazi University, at meeting number 12, dated 3
August 2021, “Ethics Commission Approval.” The question-
naire was administered to individuals online. Text providing

information regarding the study was placed before the start of
the questionnaire, and participants were required to confirm
having seen this text before answering the questionnaire.

Pilot study

Three experts fluent in both Turkish and English translated
the scale, which contains 28 items for language validity, into

Turkish. The research team selected the most acceptable
Turkish translations to create the final edition of the survey,
which was then administered to ten experts to solicit feedback.
The evaluation of the translation, including the meaning and

spelling of the questions, was performed by people who had
completed university/master’s/PhD studies in the field of
Nutrition and Dietetics. In this process, ten academics were
requested to rate each item in the following three categories:
scope assessment (evaluation of 100 points); translated lan-

guage assessment (evaluation of 100 points); and recommen-
dation, if any. In accordance with professional advice and
recommendations, the survey was completed before the pilot

study. Two native Turkish speakers translated the question-
naires and then translated the final revised version back into
English. A comparison of the questionnaire translated into

English with the original version was made, according to
expert opinions. The questions were further revised and cor-
rected in line with the feedback (translation, spelling, and
meaning) received from the participants in the pilot study. To

assess the clarity of the questions, the final questionnaire was
administered to five individuals, comprising two non-experts
and three experts on the topic. After review of the recom-

mendations, the version of the scale was finalized.
In line with the recommendations above, the word

“group,” which is more suitable for the Turkish language,

was used instead of “block.” The expression “turion,” a food
unique to Spain in the original scale, was removed from the
question regarding dessert. “Pâté” was removed, because it is
not a dish consumed in Turkey. Portion sizes specified as

“units of processed meat” were translated as “number/
piece.” The portion size specified as “cup” in the questions
regarding tea and wine was translated as “glass” and

“wineglass,” respectively. The final version of the scale was
administered to five individuals, and incomprehensible ex-
pressions were revised to develop the finalized scale.

Study location, time, and sample

This research was conducted between September 2021 and
February 2022. Power analysis was used to determine the
sample size, by using expected means with a 95% confidence

interval and a 0.05 type I error. In methodological in-
vestigations, the sample size is recommended tobedetermined
by considering items five to ten times the size of the scale, as

also calculated through power analysis.13,14 Although a
sample size of 280 (28 items � 10) was necessary to achieve
the desired study power, we initially enrolled 300 individuals

to account for the risk of missing data. We planned to
perform the test-re-test on 70 people, in line with the sugges-
tion of allocating 25% of the sample specified in the meth-

odological studies.13,14We initially enrolled 87 individuals, to
account for the risk of missing data (Figure 1 near here).

Data collection tools

The structured data collection form created by the re-
searchers inGoogle Formswas delivered to the individuals via
online platforms such as WhatsApp. People whose phone

numbers were registeredwith the researchers aswell asAnkara
University students received the survey form. The inclusion
criteria included Turkish individuals between the ages of 19

and 65 years. Neither non-Turkish individuals nor those
outside the age rangewere included in the research. Participant
names and surnames were verified in the informed consent

form in the survey’s introductory section, which stated that the
survey was applicable only to Turkish-speaking residents of
Turkey. The questionnaire form of the study included general
information (including date of birth, education status,



Figure 1: Study population diagram.
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employment status, occupation, and presence of disease); self-
reported anthropometric informations such as body weight

and height; and the Turkish version of MEDLIFE.

The Mediterranean Lifestyle Index

MEDLIFE was developed by Sotos-Prieto et al.10,11 The
elements in the pyramid1 are divided into three blocks

comprising 28 items. In the first block, 15 items related to the
frequency of food consumption (portions of sweets, red
meat, processed meat, eggs, legumes, white meat, fish,
seafood, and potatoes on a weekly basis; and low-fat dairy

products, olives/oil seeds, and spices daily)/garnishes, fruits
and vegetables, olive oil, and cereal/bread). In the second
block, seven items are related to Mediterranean eating habits

(consumption of water, wine, salt, whole grain products,
snacks, and sugary beverage). In the third block, six items are
related tophysical activity, rest, and social habits. Items receive

0 or 1 points and are evaluated on a scale of 0 (worst) to 28
(best) points.10,11 Through the survey, the individual’s holistic
adherence to the Mediterranean healthy lifestyle is measured.

Although no cut-off exists for evaluating the scale, the evalu-
ation is performed according to tertiles or quartiles.

Statistical analysis

The distribution of the data was evaluated with the
KolmogoroveSmirnov test, and the data did not show a

normal distribution, on the basis of box plots and histograms.
Reporting of the data as tertiles and medians aided in inter-
pretation, given the absence of a normal distribution. Data
were analyzed in the IBM SPSS� Statistics 22 program.

Language validity

The scale was first translated into Turkish by three experts.
The final version of the questionnaire, which was created by

choosing the appropriate expressions, was presented to the ten
experts, and the questionnaire was subsequently revised. The
edited Turkish form of the questionnaire was translated back
into English by two experts. After the necessary corr-ections

were made, the questionnaire was presented to the experts
again, to solicit opinions regarding content/scope validity. The
scale was finalized according to the suggestions received.

The convergent validity Spearman correlation coefficient
was used to evaluate the construct validity of theMEDLIFE.

Reliability

To test reliability, we calculated ICC by using test-re-test
data. The word in-class analyses included repeated measures

of the same variable. Simultaneously, kappa coefficients were
determined, and BlandeAltman graphs were plotted for each
item in the scale, to assess reliability. The Kappa coefficient

gives reliability information by correcting the “luck matches”
occurring because of chance.14 In validation studies of dietary
assessment tools, values of k from 0 to 0.20 indicate poor

agreement, values from 0.21 to 0.40 indicate moderate
agreement, values from 0.41 to 0.60 indicate moderate
agreement, values from 0.61 to 0.80 indicate good
agreement, and values from 0.81 to 1 indicate excellent

agreement.15 Bland Altman plots showed the difference
between the estimates of the same score (MedDiet score)
derived from the two methods versus the mean score from

both methods, and were applied to evaluate the relationship
between measurement error and true value, with a mean
score of 0 indicating full agreement between the methods.16,17

Results

Descriptive statistics

This study initially enrolled 300 individuals (87 for the test-
re-test) to account for the risk of missing data. The data dis-
tribution was evaluated with the KolmogoroveSmirnov test,

andwas determined not to be normal distribution, on the basis
of box plots and histograms. In the original MEDLIFE val-
idity study, descriptive datawere given according to the tertiles
obtained from the total MEDLIFE score; therefore, we eval-

uated the descriptive data in the same manner in our study.
Additionally, because our data were not normally distributed,
the 25thand75thquartile values are given for each component,

in addition to the median (Table 1 near here).



Table 1: Descriptive findings for the participants.

Tertile 1 (n ¼ 101) Tertile 2 (n ¼ 113) Tertile 3 (n ¼ 86) p

Median (25e75) Median (25e75) Median (25e75)

Age (years) 32 (25e38) 34 (29e41) 32.5 (27e40) 0.108

Body weight (kg) 64.5 (58e75.5) 65 (57e75) 64 (55e73.25) 0.294

Height (cm) 166 (160e172) 165 (160e170) 165.5 (160e172.25) 0.897

BMI (kg/m2) 23.4 (21.47e26.37) 23.4 (21.39e26.39) 22.5 (20.65e20.09) 0.116

MEDLIFE total 11 (9e12) 14 (13e15) 17 (16.75e18.25) 0.000

Group 1 5 (4e6) 8 (6e8) 9 (8e11) 0.000

Group 2 3 (2e4) 4 (3e5) 5 (4e6) 0.000

Group 3 2 (1e3) 3 (2e3) 3 (3e5) 0.000

n (%) n (%) n (%) c2

p

Gender Male 24 (23.8) 22 (19.5) 17 (19.8) 0.703

0.704Female 77 (76.2) 91 (80.5) 69 (80.2)

Education Elementary and below 3 (3.0) 3 (2.7) 4 (4.7) 4.408

0.622High school 8 (7.9) 13 (11.5) 8 (9.3)

Graduate 68 (67.3) 78 (69.0) 51 (59.3)

Postgraduate 22 (21.8) 19 (16.8) 23 (26.7)

Marital status Married 57 (56.4) 60 (53.1) 49 (57.0) 0.372

0.830Single 44 (43.6) 53 (46.9) 37 (43.0)

Employment status Yes 53 (52.5) 64 (56.6) 52 (60.5) 1.212

0.545No 48 (47.5) 49 (43.4) 34 (39.5)

Chronic disease state Yes 36 (35.6) 38 (33.6) 22 (25.6) 2.382

0.304No 65 (64.4) 75 (66.4) 64 (74.4)

Drug use Yes 19 (18.8) 26 (23.0) 11 (12.8) 3.361

0.186No 82 (81.2) 87 (77.0) 75 (87.2)

Nutritional supplement use Yes 31 (30.7) 47 (41.6) 28 (32.6) 3.179

0.204No 70 (69.3) 66 (58.4) 58 (67.4)

Smoking status Yes 17 (16.8) 25 (22.1) 15 (17.4) 1.161

0.560No 84 (83.2) 88 (77.9) 71 (82.6)

Alcohol consumption status Yes 31 (30.7) 21 (18.6) 21 (24.4) 4.248

0.120No 70 (69.3) 92 (81.4) 65 (75.6)

BMI (kg/m2) <25 65 (64.4) 72 (63.7) 65 (75.6) 3.739

� 25 36 (35.6) 41 (36.3) 21 (24.4) 0.154

Abbreviation: BMI: body mass index.

Ö
.
C
em

a
li
et

a
l.

4
6
3



Table 2: Kappa values for each item in the two MEDLIFE applications.

Criteria for 1 point Before % After % Kappa R

0e28 Yes Yes

MEDLIFE Total

n n

Sweets �2 servings/week 45 51.7 37 42.5 0.543 0.000

Red meat <2 servings/week 49 56,3 47 54.0 0.721 0.000

Processed meat �1 servings/week 67 77.0 68 78.2 0.637 0.000

Eggs 2e4 servings/week 53 60.9 49 56.3 0.622 0.000

Legumes �2 servings/week 52 59.8 48 55.2 0.578 0.000

White meat 2 servings/week 50 57.5 49 56.3 0.414 0.000

Fish/seafood �2 servings/week 20 23.0 20 23.0 0.610 0.000

Potatoes �3 servings/week 62 71.3 54 62.1 0.641 0.000

Low-fat dairy products 2 servings/day 27 31.0 30 34.5 0.401 0.000

Nuts and olives 1e2 servings/day 50 57.5 44 50.6 0.493 0.000

Herbs, spices, and garnish �1 servings/day 56 64.4 66 75.9 0.622 0.000

Fruit 3e6 servings/day 25 28.7 26 29.9 0.418 0.000

Vegetables �2 servings/day 52 59.8 48 55.2 0.531 0.000

Criteria for 1 pointa Before After Kappa R

Yes Yes

Olive oil �3 servings/day 43 49.4 45 51.7 0.540 0.000

Cereals 3e6 servings/day 41 47.1 39 44.8 0.676 0.000

Water or infusions 6e8 servings/day 44 50.6 43 49.4 0.563 0.000

Wine (white/red wine) 1e2 portions/day 1 1.1 2 2.3 �0.16 0.877

Limit salt in meals Yes 59 67.8 63 72.4 0.726 0.000

Preference for whole grain products Yes 57 65.5 57 65.5 0.644 0.000

Snacks �2 servings/week 59 67.8 58 66.7 0.400 0.000

Limit snacking between meals Yes 50 57.5 55 63.2 0.641 0.000

Limit sugar in beverages Yes 67 77.0 74 85.1 0.667 0.000

Physical activity (>150 min/week or 30 min/d) Yes 43 49.4 37 42.5 0.770 0.000

Siesta/nap Yes 23 26.4 20 23.0 0.537 0.000

Hours of sleep Yes 67 77.0 69 79.3 0.529 0.000

Watching television 6e8 h/day 38 43.7 41 47.1 0.699 0.000

Socializing with friends �1 h/day 46 52.9 40 46.0 0.680 0.000

Collective sports �2 h/weekend 16 18.4 15 17.2 0.725 0.000

a 0 points if these criteria are not met.
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The convergent validity Spearman correlation coefficient

was used to evaluate the construct validity of MEDLIFE.
The correlation coefficient was expected to be high (r> 0.70).
In some cases, another scale measuring the same construct

might not be available. Here, tests measuring a structure
similar to the relevant structure were used, and a correlation
coefficient between 0.50 and 0.70 was considered to provide
sufficient evidence of validity.14 Factor analysis was not used

for assessing construct validity, because the scale was not
suitable for factor analysis and was also not used in the
original study.11

A test-retest analysis was applied to 87 participants to
determine reliability. The median, and first and last quartile
scores of the MEDLIFE application were comparable be-

tween tests (median 14.00, 25e75: 12e17, p < 0.001). The
correlation coefficient between the results obtained from the
test-re-test method was accepted as an indicator of reliability.
We evaluated test-retest results and internal consistency, and

used the intercorrelation coefficient to determine the reli-
ability of the scale. The ICC value was R ¼ 0.817, which was
considered reliable (0.80e0.89 indicates moderate agree-

ment).14,16,17 Therefore, the kappa coefficients (Table 2) for
each item and the Bland-Altman plot (Figure 1) of the

total difference in scores were used to estimate the
agreement between applications of the scale.

Kappa values for 28 items varied between �0.164 and

0.770 (p < 0.001). A total of 15 items (53.57%) had good
agreement (0.61e0.80); 10 items (35.71%) (sweets, legumes,
white meat, oil seeds, olives, fruit, vegetables, olive oil, water,
and herbal teas), and lunchtime and bedtime habits, had

moderate agreement (0.41e0.60); 2 items (7.14%) (low-fat
dairy products and snack consumption) had moderate
agreement (0.21e0.40); and 1 item (3.57%) (wine) had no

agreement (Table 2 near here).
The calculation of the mean MEDLIFE score difference

between MEDLIFE tests (0.21 � 2.95, 95% limit of

agreement, �5.58, 5.99) confirmed that the two MEDLIFE
tests resulted in similar overall MEDLIFE scores (i.e., almost
zero bias) (Figure 2 near here).

Discussion

The purpose of cross-cultural comparison is to compare

the norms of the scales applied in other languages. Com-



Figure 2: Bland Altman plots and limits of agreement for the total MEDL_IFE score, as estimated by two administrations of MEDLIFE.

The unbroken line indicates the mean bias, and the dashed lines indicate the limits of agreement. MEDLIFE, The Mediterranean Lifestyle

Index.
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parisons could be include, changeble according the scale, the
mean score of the main scale, the cut-off point and the

number of factors structures and item analyses. The cut-off
point for MEDLIFE has not been determined, and is eval-
uated from low to high adherence on the basis of tertiles.

Because the scale is structurally not suitable for factor
analysis, factor analysis was not performed in the original
study.

MEDLIFE was created to provide a questionnaire for
evaluating adherence to a Mediterranean lifestyle, including
food and physical exercise habits, as well as social contact.

The Spanish Mediterranean food pyramid serves as the
foundation for the MEDLIFE index. The 28-item MED-
LIFE index includes questions regarding eating habits
(fifteen items); traditional Mediterranean dietary practices

(seven items); and physical activity, rest, and social engage-
ment routines (six items).

Tools designed to capture lifestyle behaviors must

crucially be validated before they are applied and expanded
to the general population. This study was aimed at assessing
the reliability and validity of a brief 28-item Turkish ques-

tionnaire measuring the Mediterranean eating practice and
lifestyle.

The mean value,10 which was 11.3 points in the original
scale, was determined to be 14 points in our study. The

difference in the score might have been because the
original scale was applied to middle-aged people, whereas
our study was conducted primarily in young people (me-

dian: 33; 27e40 years). Linear regression models and
Spearman rank correlations were used to evaluate content
validity and internal consistency. In the original MEDLIFE

validity study, the correlation of the final composite score
(r ¼ 0.626, p < 0.05)10 between instruments showed
moderate to good correlation. In our current study, r was

found to be 0.689 (p < 0.05). These validity estimators
were comparable to, or better than, those obtained in other
studies,6,18e20 including MEDAS6 (r ¼ 0.52 between the

questionnaire and the food frequency questionnaire),
DQI-R18 (r ¼ 0.66 between 7 day dietary record and food
frequency questionnaire), Spanish dietary history (mean of

seven 24-h recall dietary record, r ¼ 0.53),18 Meats, Eggs,
Dairy, Fried foods, fat In baked goods, Convenience
foods, fats added at the Table, Snacks (MEDFICTS)17

(r ¼ 0.50 by block correlations, except for total fat intake,
r ¼ 0.30).

The original reliability study of the scale was assessed by

administration of the 28-item MEDLIFE questionnaire and
a 142-item validated questionnaire (full-Q) to 196 adults
(mean age 41.4 � 9.2 years) living in Madrid, Spain. Reli-
ability was evaluated with Kappa (k) statistics, ICCs, and

limits of agreement. The two instruments’ overall correlation
of was 0.626. With an ICC of 0.544, MEDLIFE was able to
rank participants by the full-Q result generated from

MEDLIFE.11 In our study, test-retest results and internal
consistency were evaluated with the intercorrelation coeffi-
cient to test the reliability of the scale. The ICC value,

R ¼ 0.817, was in the moderate range of agreement and was
considered reliable.14 Despite the accepted use of
correlations to assess reliability in the analysis of diet
validation methods, additional assessments are supportive,

because they provide a limited measure of the agreement
between measures. Therefore, a Bland Altman graph was
plotted for the kappa coefficient and total difference in

score for each item, to predict the agreement between
applications of the scale. Whereas 53.57% of the 28 items
showed good agreement, and 41.85% showed moderate

agreement, no agreement was observed for the item with
only the wine question. The consumption of wine in the
Mediterranean diet is considered inappropriate in our

country, because of cultural differences. The calculation of
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the mean MEDLIFE score difference between MEDLIFE
tests (0.21 � 2.95, 95% limit of agreement, �5.58, 5.99)

confirmed that the two MEDLIFE tests resulted in similar
overall MEDLIFE scores (i.e., almost zero bias), and the
scale was found to be reliable in Turkish.

Strengths and limitations

The primarily study limitation relates to the amount of

alcohol consumed by individuals in Turkish society. On the
basis of the responses provided to the study’s alcohol
question, the Kappa value was �0.16 (R ¼ 0.877). The

question was retained on the scale because alcohol con-
sumers were included in the study sample. Because people’s
consumption varies by season, the lack of application of
MEDLIFE questions in different seasons, and the lack of

evaluation in this regard are also study limitations. More-
over, the lack of evaluation of food consumption records
and physical activity forms is among the limitations of the

study.
The strength of this study is that it provides the first

evaluation of the Turkish validity of the MEDLIFE scale

and the reliability of the items, to our knowledge. Because
this work represents the first translation of the scale into
another language, it may guide translation of the scale into
other languages.

Conclusion

In this study, the validity and reliability of the scale in
Turkish was evaluated, thus supporting the validity and

reliability of MEDLIFE as a scale that can be applied to
Turks. This work may guide the evaluation of the scale’s
validity and reliability in other languages. MEDLIFE’s
brevity and utility allow it to serve as a therapeutic tool to

assess dietary adherence or as an educational tool to promote
the Mediterranean eating pattern.
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