
274

Turkish Journal of Psychiatry 2022;33(4):274-279RESEARCH ARTICLE
https://doi.org/10.5080/u26079

Received: 13.10.2020, Accepted: 16.01.2021, Available Online Date: 25.11.2021
1Research Asst., 3Prof., Hacettepe University, Department of Psychology, Ankara, 2Asst. Prof., Ankara Medipol University, Department of Physiology, Ankara, Turkey.
e-mail: sengulerdogan@hacettepe.edu.tr

SUMMARY

Objective: The Morningness-Eveningness Questionnaire (MEQ) has been widely used to determine chronotype. The Munich Chronotype 
Questionnaire (MCTQ) was developed as an alternative measurement tool to the MEQ, focusing on different sleep behaviors on work and free days. 
The aim of this study was to adapt the MCTQ to the Turkish language and to validate the questionnaire on young and healthy adult members of 
the Turkish population.

Method: This study was conducted with total of 214 (161 Female, 53 Male) healthy young adult volunteers between the ages of 18-30 (M=20.72, 
SD=2.33) from Hacettepe University. After adaptation to the Turkish language to form the MCTQ-TR, the psychometric properties were compared 
with the MEQ-TR. The test retest reliability of the MCTQ-TR was investigated on 25 participants (19 Female, 6 Male), 4 months after the first 
application. 

Results: The test-retest reliability coefficient of the MCTQ-TR was calculated as r=0.643 (p<0.05). The validity and reliability results indicated a 
negative and statistically significant correlation between the MEQ-TR and MCTQ-TR scores (r=-0.627; p<0.001).

Conclusion: The MCTQ-TR is a valid and reliable measurement tool that can be used to determine chronotype in healthy Turkish young adult 
population. 
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INTRODUCTION

Changes in physiological and biological processes that show 
regular patterns such as the sleep-wake cycle, body temperature, 
hormone (melatonin, cortisol) release during the 24-hour day 
in humans and other animals are defined as circadian rhythms 
(Canbeyli 1997, Goel et al. 2013). The individual differences 
that occur in physiological and psychological processes due 
to circadian rhythm are called chronotypes. Individuals are 
classified as morning (morningness),  neutral/intermediate 
and evening (eveningness) types according to biologically 
and genetically determined chronotypes. Morningness and 
eveningness types differ in their biological and psychological 
features as well as in their daily routines. While the morning 
types go to bed early, wake up early and perform better in the 
morning hours; evening types go to bed late, wake up late, 
and perform better in the evening. Intermediate types, on 
the other hand, cope better with the entire day with respect 

to the  rise and fall in physiological values, sleep-wake cycle 
and, physical and mental performance compared to morning 
and evening types, showing easier adaptation to social and 
environmental conditions (Adan et al. 2012, Goel et al. 2013, 
Witmann et al. 2006).

Physiological assessments by determining the melatonin 
level, actigraphy or self-report behavioral questionnaires 
are used for chronotyping. Since physiological methods 
are both interventional and more expensive, the self-report 
questionnaires on the preferred times of sleep, wake and 
cognitive and physical activities are generally used (Dursun et 
al. 2015, Suh et al. 2018). Self-report questionnaires consist 
of items such as when people sleep, wake up and at what time 
they prefer cognitive or physical activity. The Morningness-
Eveningness Questionnaire (MEQ), developed by Horne 
and Östberg in 1976, is the most frequently used self-report 
tool for determining the chronotype. It was adapted to the 
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Turkish language as the MEQ-TR and validated by Pündük 
et al. (2005). The MEQ assesses the chronotype through the 
answers given by individuals to the questions on the times 
preferred for  performing physical and mental activities 
during the day (Kühnle 2006). On the other hand, unlike 
other chronotype questionnaires, the MCTQ estimates the 
chronotype according to the local time of the participant’s 
geographic location, includes items related to real daily 
life activities rather than hypothetical daily life events, and 
also evaluates sleep behaviors during work and free days 
independently (Roennerberg et al. 2019). 

It is considered as an important limitation that the MEQ 
does not take into account the sleep-wake pattern that can 
change under different conditions and / or for different 
reasons in daily life, and the different sleep times on work 
(weekdays) and free (weekend) days and does not evaluate 
them independent of each other (Roenneberg et al. 2007, 
Kühnle 2006). The MCTQ was developed by Roenneberg 
et al. (2003) as an alternative measurement tool focusing on 
different sleep behaviors on work and free days (sleep onset-
offset / sleep timing, sleep duration, sleep debt on workdays) 
in order to compensate for the limitations of the MEQ. The 
MCTQ attempts to show the difference between bedtime and 
sleep times by asking questions about sleep and wakefulness 
behaviour  such as the times of going to bed, falling asleep, 
waking up and getting out of bed. In the MCTQ, the 
two parameters used to determine the chronotype are the 
midsleep on free days (MSF) and the midsleep on free days 
sleep corrected (MSFsc) for the sleep debt during workdays. 
It is argued that the MSF parameter is one of the most reliable 
behavioral markers for the circadian phase (Roenneberg et al. 
2019, Roenneberg et al. 2007). 

The shift in sleep hours, deterimined  by the circadian 
rhythm and also preferred on the basis of the chronotype, 
resulting from social obligations  such as work or school,  
causes the misalignment between biological and social hours 
is defined as social jet lag (SJL). Social jet lag is based on the 
absolute difference between the mid-points of the onset and 
offset times of sleep on work and free days (Wittmann et 
al. 2006). The advantage of the MCTQ over the MEQ is 
the measurement of  both the chronotype and social jet lag 
objectively and reliably on the basis that sleeping hours are 
arranged according to the biological time, i.e. the circadian 
rhythm, on free days and according to social time during 
working days (Kühnle 2006, Roenneberg et al. 2007).

Having been adapted to different languages including German-
English (Zavada et al. 2005), Japanese (Kitamura et al. 2014), 
Polish (Janskowski, 2015) and Korean (Suh et al. 2018), 
the MCTQ has become the most widely used chronotype 
questionnaire in the last 10 years for  studies examining brain 
functions (Peres et al.2011), cognition (Vetter et al. 2012), 
aging in the circadian system (Roenneberg et al. 2004) and 

the effects of social jet lag on metabolism (Roenneberg et al. 
2012). In addition, it has been reported that there is a high 
correlation between the MSFsc variable, which is calculated 
within the scope of the MCTQ and based on the correction 
made by considering possible sleep debt during the week, 
and biochemical markers such as melatonin (Dim Light 
Melatonin Onset: DLMO) and cortisol, and physiological 
measures such as sleep behavior measured by actimetry 
(Kühnle 2006, Kitamura et al. 2014, Santisteban et al. 2018). 
Despite the functionality of the MCTQ in different cultures 
mentioned above, its use has been prevented in Turkey since 
there are not any Turkish validity and reliability studies. 

Having a different chronotype can have effect on many 
physical and psychological functions such as sleep-wake cycle, 
activity time, arousal, body temperature, mood, eating habits, 
sleep disorders, health-damaging behaviors, the prevalence of 
metabolic and immune system diseases such as cardiovascular 
diseases, diabetes, hypertension, asthma and fibromyalgia 
(Kanterman et al. 2012, Merikanto et al. 2013, Ronenneberg 
et al. 2007). Relationships between chronotype differences and 
psychiatric variables have been shown in different studies It 
has been reported in this context that anxiety and depression 
symptoms and using stimulants such as alcohol, nicotine, coffee 
cause more academic and behavioral problems in the evening 
type adolescents and adults than in the other chronotypes 
(Chelminski et al. 1999, Gionatti et al. 2002, Korczak et al. 
2008). Research on the relationship between chronotype and 
psychosocial adjustment has led to the argument that social 
jet lag, as an indicator of incompatibility with biological and 
social hours, should be considered as an important factor in 
psychosocial adjustment (Witmann et al. 2006). The evening 
cronotypes have been shown to be more prone to social jet lag 
than the morning chronotypes (Levandovski et al. 2011). Social 
jet lag, as with chronotype, also adversely affects psychological 
and physiological health, given its relationship with depressive 
symptoms, cognitive functions, cardiovascular health, obesity 
and smoking habit  (Levandovski et al.2011, Roenneberg et 
al.2012, Witmann et al.2006).

The aim of this study is to make the use of the MCTQ, 
which has previously been adapted to the  Turkish language 
and validated for the Turkish child population (Dursun et al. 
2015),  on a wider age range by establishing its validity and 
reliability on young and  healthy Turkish adult population.

METHOD

Participants

The study included a total of 306 volunteering healthy 
young adults (241 Female, 65 Male) between the ages of 
18-30 (M=20.72, SD=2.33) from Hacettepe University. 
The MEQ-TR and MCTQ-TR were used to determine the 
chronotypes of the participants. Since sleep times during free 
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days are taken as the basis related to the circadian rhythm 
for determining chronotype, indviduals using alarm clock for 
waking up on free days are not compatible with the MCTQ 
procedure (Roenneberg et al. 2012) and were therefore 
excluded from data analysis together with those who also 
declared taking drugs or working in shifts that changed their 
sleep-wake pattern. The final analyses were conducted with 
214  participants (161 Female, 53 Male) for the norm study 
and the test-retest reliability on the MCTQ-TR was carried 
out 25 participants (19 Female and 6 Male).

Materials

The Munich Chronotype Questionnaire (MCTQ): The 
questionnaire, developed by Roenneberg et al. (2003) to 
determine chronotype can independently assess sleeping times 
on workdays and free days by using  three parameters: a) the 
mid-point of the sleep-onset time and wake-up time on work 
days (mid-sleep on work days: MSW), b) the mid-point of the 
sleep-onset time and wake-up time on free days (mid-sleep on 
free days: MSF), c) the mid-point of the sleep-onset time and 
wake-up time on free days with a correction that takes into 
account sleep debt on workdays (sleep-corrected mid-sleep on 
free days: MSFsc). Whereas the MSF is used if the sleep duration 
on workdays is more than or equal to the sleep duration on free 
days; the MSFsc, which is based on the correction considering 
possible sleep debt, is used if the sleep duration on workdays 
is less than that on free days. The formulas used to determine 
chronotypes in the MCTQ as follows:

MSF = Sleep onset time + Sleep duration / 2

MSFsc = MSF - (Sleep duration on free days - Average weekly 
sleep duration) / 2

Using these formulas, those with MSFsc or MSF value < 
2.17 were classified as morning types; those with a value > 
7.25 were classified as evening types while those with values 
between 2.17 and 7.25 were classified as intermediate types 
(Kühnle 2006). 

The MCTQ is a self-report questionnaire consisting of 7 
subsections including personal information, work schedule 
(1 item), work details (6 items), sleep time on work days (8 
items), sleep time on free days (8 items), time spent outdoors 
on work and free days (2 items) and stimulant use (6 items). 
The questionnaire consists of 31 items in the form of filling 
the gaps in sentences and / or marking the boxes (i.e. “I go to 
bed at _____ o’clock.”, “I use an alarm (alarm clock) to wake 
up on my free days. Yes - No “) and it takes approximately 10 
minutes to complete.

The MCTQ chronotype scores are calculated by entering 
the data on items on sleep start / end time (or bed time and 
wake-up time) and sleep time on work/weekdays and free 
days/weekends into formulas. The MSF / MSFsc score varies 

between 0 and 12, and values approaching 0 indicate morning 
morning chronotype  while those approaching 12 indicate 
evening chronotype. The MCTQ cannot be used to determine 
the chronotypes of individuals who use external reminders such 
as an alarm (alarm clock) to wake up on free days.

The Morningness-Eveningness Questionnaire (MEQ): 
The MEQ is a Likert type questionnaire consisting of 19 
questions developed by Horne and Östberg in 1976 to 
determine chronotypes. This questionnaire defines five 
different chronotypes and score ranges for corresponding 
chrontype are as follows: a) Definitive Morning Type (DMT): 
70-86; b) Moderate Morning Type (MMT): 59 and 69; c) 
Intermediate Type (IT): 42-58; d) Moderate Evening Type 
(MET):31-41 and e) Definitive Evening Type (DET): 16-30 
(Horne and Östberg, 1976). The MEQ was adapted to the 
Turkish and validated by Pündük et al. (2005) who reported 
the test-retest correlation coefficient to be 0.84. The MEQ-
TR takes approximately 10 minutes to complete.

Procedure

The study was approved by the  Hacettepe University 
Ethics Commission with the decision dated 19.11.2019 and 
numbered 28297300-900 / 00000863425. Firstly, the two-
way ENG/TR  and TR/ENG translations of  the MCTQ 
were done by two professors who have advanced command 
of the English language. Subsequently, the comprehensibility 
of the MCTQ-TR items was checked in the pilot study on 
20 individuals consisting of 15 females and 5 males who did 
not participate in the main research. This resulted in adding 
the school program to the description in the work program 
section. The ENG and TR translations  of  the MCTQ-
TR  with the adjustments made were sent to Prof. Dr. Till 
Roenneberg for his written approval as the developer of the 
questionnaire. After obtaining informed written consents, 
the MCTQ-TR was tested on the 214 participants. As the 
procedure for criterion validity analysis the MEQ-TR was 
also tested on the 214 participants and the correlations 
between the scores of the two queationnaires were calculated. 
The MCTQ-TR was retested on 25 participants, consisting 
of 19 females and 6 males, 4 months after the first testing.

Statistical Analysis

Statistical analyses were conducted using SPSS software version 
20.0 (SPSS Inc; Chicago, IL, USA). The MCTQ parameters 
(MSW, MSF and MSFsc)   were calculated using formulas related 
to chronotype parameters and analyzed by descriptive statistics. 
Normality of the MCTQ-TR parameters and MEQ-TR scores 
was analyzed using the Kolmogorov-Smirnov test. Pearson 
correlation analyses were performed to evaluate associations 
between the MCTQ-TR parameters and the MEQ-TR scores 
and test-retest reliability of the MCTQ-TR scores. 
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RESULTS

Descriptive Statistics  

These related to the scores calculated for the MSFsc, MSF, 
MSW, etc values on the  MCTQ-TR are shown on Table 1. 
Thus, young adults between the ages of 18-30 go to bed late 
on free days and wake up late; they go to bed early and wake 
up early on workdays, and they sleep on average 1.5 hours 
more on free days as compared to workdays. In other words, 
young adults sleep about 8 hours on free days and about 6.5 
hours on workdays. However, it appears that the mid-sleep 
(MSF) on free days was about 2 hours later than mid-sleep on 
workdays (MSW), the difference between the mid-sleeps on 
work and free days shows a 2-hour social jet lag.

Validity / Reliability Results

The Kolmogorov-Simirnov (n> 50) test was used to examine 
the normality assumption of the MEQ-TR and MCTQ-
TR scores. While the MEQ-TR scores (M=48.62, SD=9.52; 
D(214)=0.051, p=0.200) and the MSF scores from MCTQ-
TR (M=6.04, SD=1.14; D(214)=0.06, p=0.061) along with 
the MSFsc (M=5.34, SD=1.10; D(214)=0.054, p=0.200) 
had with normal distribution; MSW (M=4.08, SD=0.52; 
D(214)=0.092, p=0.000) did not show normal distribution.

According to validity and reliability analyses, the correlation 
coefficient between the MEQ-TR and the MCTQ-TR 
(MSFsc score) was calculated as r=-0.63 (p<0.001). There 
was a negative and statistically significant correlation between 
the MEQ-TR and all MCTQ-TR scores (MSW r=-0.46, 
p<0.001; MSF r=-0.68, p<0.001). The test-retest reliability 
correlation coefficients were significantly positive for MSFsc 
(r=0.64; p<0.05) and for MSF (r=0.74; p<0.001); but not for 
MSW (r=0.33; p>0.05). Results are presented in Table 2.

The MEQ-TR scores evaluated for criterion validity showed 
the distribution of the chronotypes among the 214 participants 
to comprise 3 definitive morning types, 23 moderate morning 
types, 9 definitive evening types, 33 moderate evening types 
and 146 intermediate types. Using the MCTQ-TR scores, 
the 214 participants included 3 morning types, 14 evening 
types and 187 intermediate types. According to these results, 
the number of chronotypes determined as definitive morning 
types and definitive evening types on the basis of  the 
MEQ-TR correspond to the number of morning types and 
evening types determined by the MCTQ-TR such that the 

chronotype classification of both surveys overlaps. In evening 
and morning types but not with respect to the intermediate 
type. Since the MCTQ differentiates 3 chronotypes while the 
MEQ differentiates 5 chronotypes, the MEQ classifications 
including the moderate morning type and moderate evening 
type, fall into the intermediate chronotype class  in the MCTQ.  
In Table 3 and Figure 1, the chronotype classifications of the 
participants determined according to the MCTQ-TR and 
MEQ-TR are presented comparatively.

Kühnle (2006), conducting with a sample of 15000 participants, 
2.5% distribution of the MSFsc variable corresponded to the 
values of 2.17 and 7.25, which were taken as the cutoff point 
for morning and evening types. In this study, these values were 
determined as 3.38 and 8.27 and there were 5 participants in 
both the evening and morning types.

DISCUSSION

This study, carried out with young Turkish adults aged 
between 18 and 30 years, investigated the  validity and 
reliability of the MCTQ developed by Roenneberg et al. 
(2003). The psychometric properties of the MCTQ-TR was 
also compared with the properties of the standard tool MEQ-
TR in a Turkish sample of young adults.  

The validity and reliability results revealed that there was a 
statistically significant and strong correlation between the 
MCTQ-TR and MEQ-TR scores (IrI >0.60). While morning 
and evening types were determined by both questionnaires, 
high scores in the MCTQ-TR and low scores in the MEQ-TR 
identified the evening types and low scores in the MCTQ-TR 

Table 1. Means and Standard Deviations of the MCTQ-TR Scores

Variables Workdays (Weekday) Freedays (Weekend)

Bedtime 00:30 ± 0:58 02:00 ± 0.57

Risetime 7:19 ± 0:59 10:01 ± 1:20

Sleep duration 6:23 ± 1:10 7:54 ± 1:12

MSW 4:08 ± 0:52

MSF 6:04 ± 1:14

MSFsc 5:34 ± 1:10

SJL 1:56 ± 1:01

MSW: Mid-sleep on workdays, MSF: Mid-sleep on free days, MSFsc: Sleep-
corrected mid-sleep on free day, SJL: Social jet lag

Table 2. Results of Criterion Validity and Test-retest Reliability Analyses 

N=214       MEQ-TR MSW_trt MSF_trt MSFsc_trt

MSW -.458** .329

MCTQ-TR MSF -.683** .735**

MSFsc -.627** .643*

MCTQ-TR: the Münich Chronotype Questionaire, MEQ: the Morningness-Eveningness Questionaire, MSW: Mid-sleep on workdays, MSF: Mid-sleep on free days, MSFsc: Sleep-
corrected mid-sleep on free days, trt: test-retest, **: p<0.001, *: p<0.05
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and high scores in the MEQ-TR scores identified the morning 
types; indicating that as the MCTQ-TR scores increase, the 
MEQ-TR scores decrease. Also, the results on the MCTQ-
TR test-retest reliability showed that correlations of  the MSF 
and MSFsc parameters calculated at the baseline and 4 month 
later were statistically significant. The results were consistent 
with the validity and reliability results of the original study on 
the MCTQ and of the studies with the versions adapted to 
different cultures in the world.

When the validity and reliability findings are examined, the 
strongest correlation has been found between the MSF score 
of MCTQ-TR and the MEQ-TR score, which is in parallel 
with the original study (Zavada et al. 2005), as well as the 
Japanese (Kitamura et al. 2014) and Korean (Suh et al. 2018) 
versions of MCTQ. While a strong correlation is expected 
between the MEQ and MSFsc; the stronger correlation with 
the MSF score is explained by the fact that MEQ did not 
take into account sleep debt during workdays, supporting 
MEQ’s limitation in this regard (Roenneberg et al. 2007). In 
this study, the test-retest reliability coefficient was not found 
to be statistically significant (r=0.329; p>0.05) for the MSW 
variable representing the midpoint of sleep during the week. 
This was attributed to the changes in the course schedule of 
the students during the 4 month interval between the first 
and the second test coinciding with, respectively, the end 

of the autumn term and the start of the spring term when 
the weekday wake-up and evening bedtime routines were 
expected to change according to the teaching program.

As can be seen in Table 3, the MCTQ-TR and the MEQ-TR 
have been shown to classify morning and evening chronotypes 
in a similar way to a great extent. According to the study 
with the MEQ-TR, 24% of 618 Turkish adult participants 
represented the morning type, 63% the intermediate type and 
13% the evening type (Pündük et al. 2005). In agreement, 
our results showed 20% of the 214 Turkish young adult 
participants to be of morning type, 68% as intermediate 
and 12% as of evening type. The cut-off values stipulated by 
Kühnle (2006) are taken as reference points when determining 
the chronotype by the MCTQ-TR. When the MCTQ-TR and 
MEQ-TR are compared in terms of chronotype distribution, it 
is seen that there are more individuals in the MCTQ-TR than 
the MEQ-TR in intermetiate types. This might result from the 
fact that a) chronotypes are classified into 5 in the MEQ-TR 
and into 3 in the MCTQ-TR; b) the cut-off points in MCTQ 
are determined according to the data obtained from sleep logs 
(Kühnle 2006). However, in our study, since it was determined 
according to the cut-off points (3.38-8.27) of the chronotype 
MSF variable which corresponds to a 2.5% distribution in the 
sample, the number of morning-type individuals was similar, it 
was observed that there was a decrease in the number of evening 

Figure 1. MEQ-TR and MCTQ-TR chronotype classification.

Table 3. Chronotype Classification Comparisons Determined According to MCTQ-TR and MEQ-TR Scores

MCTQ-TR (MSFsc)         N   (%)  MEQ-TR N (%)

> 7.25 (ET)   14 (% 7) DET (16-30)     9 (% 4)
MET (31-41)   33  (% 16)

2.17-7.25 (IT) 197 (% 92) IT   (42-58) 146 (% 68)
MMT (59-68)   23 (% 11)

< 2.17 (MT)     3 (% 1) DMT (69-75)     3 (% 1)

MCTQ-TR: the Münich Chronotype Questionaire, ET: Evening Type, IT: Intermediate Type, MT: Morning Type, MEQ-TR: Morningness-Eveningness Questionnaire, DMT: 
Definitive Morning Type, MMT: Moderate Morning Type, IT: Intermediate Type, MET: Moderate Evening Type, DET: Definitive Evening Type, MSFsc: Sleep-corrected mid-sleep on 
free days

MKA-TR SAA
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types. It is also considered that the differences in the numbers 
of the participants, gender distribution and sleep patterns 
might also be effective in this result. Notably, the low numbers 
of morning types in both surveys seem to be compatible with 
the research finding that children and the elderly are generally 
morning types, and young people are generally evening types 
(Hasher et al. 2005).

Comparing our results with the validity and reliability studies 
in different cultures shows that the mid-sleep points between 
work and free days (4.08 and 6.04) and mid-points between 
average sleep durations (6.23 and 7.54) were more similar to 
Asian countries (e.g. 6.7 in Korea) and were less similar to 
European countries (e.g. 7.74 in Germany) (Suh et al. 2018, 
Zavada et al. 2005). It is seen that the average sleep duration 
difference between work and free days is approximately 1.5 
hours, and the difference between sleep midpoint on work 
and free days is approximately 2 hours. Young adults may be 
trying to compensate for their restricted weekday sleep over 
the weekend and to have been affected by the social jet lag due 
to the sleep midpoint difference between work / school and 
free days. Social jet lag, defined as the misalignment between 
biological and social rhythms, can lead to mental and physical 
health problems and has been found to be associated with 
the development of circadian, sleep and mood disorders and 
metabolic diseases (Roenneberg et al. 2012, Witmann 2006).

Despite the definitive demonstration of the validity of the 
MCTQ-TR, this study has some limitations. Firstly, although 
not noticed in the pilot study, we detected misunderstanding 
of a question in a small number of participants (10 out of 214 
participants) which is caused by the problem of declaring the 
time of going to bed as happening after the time of falling 
asleep. Interestingly, this phenomenon was also seen in 
other adaptation studies in different languages   and cultures 
(Kitamura et al. 2014, Suh et al. 2018). Therefore, we modified 
the question and clarified the meaning. Secondly, although 
the MCTQ-TR was initially applied to a sample of 306 
participants, the analyses were conducted on the data of 214 
participants due to exclusion criteria, which affected the gender 
distribution among the participants, leading to a low number 
of morning types. In this context, it will be useful to work with 
different age groups in future studies. Furthermore, it will be 
important to study the MCTQ-TR with different occupational 
groups such as shift and non-shift workers and athletes and 
also under the COVID-19 pandemic restrictions. Another 
limitation to be considered is the probable lack of sincerity in 
answering the queries of the self-report MCTQ-TR.

It can be concluded that  MCTQ-TR is a valid and reliable, 
practical and useful measurement tool that can be used when 
determining chronotype in young adult members of the 
Turkish population.
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