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ABSTRACT
This study was conducted in the Department of Rural Sociology, University of Agriculture, Faisalabad, 
Pakistan during the year 2016. A sample of 300 respondents was selected through snow ball techniques. 
The data through a well thought-out questionnaire were collected from those respondents who were 25-60 
years old and had Canadian, Australian and UK citizenship but frequently visit their homeland. A conceptual 
frame work of independent variable unemployment and dependent variable brain drain while monthly income 
and educational qualification of the respondents were the controlling variables. The collected data were 
analyzed through SPSS for Uni, Bi and Multi Variate analysis. Furthermore, indexation was also carried out 
between dependent and independent variables. The overall reliability was checked through Cronbach alpha 
which stood at 0.7. In this way, saturation of public sector, lack of any patronized policy, overpopulation, 
non-harness, private sector and general unjust political climate were found the main causes of brain drain. 
At bi - variate level lack of any patronized policy, overpopulation, non-honors private sector, lack of better 
employment opportunities on line to the qualification, incapable institutional framework and high level of 
expectations on part of relative families were highly significant (P = 0.000) with brain drain. At multi variate 
level a non-spurious relationship was found for age group of 25- 45 years between unemployment and brain 
drain while controlling age group. Also a non-spurious relation was found for monthly income level of PKR 
60000- 120000 while controlling monthly income. A vibrant private sector, jobs on merit proper educational 
attainment, minimizing political interference in provision of jobs through enactments of relevant laws were 
suggested as policy recommendations in light of the study.
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INTRODUCTION
The phenomenon of brain drain consists of both 
in bulk and sundry migration of the huge number of 
scientists, engineers, doctors and other specialists 
with professional point of view from the developing 
countries to developed countries. This is not a new 
phenomenon, however; it took a very encouraged turn 
after the 2nd world war.
Freeman (2009) and Yang (2006) established the 
relationship between expansion and high education 
and surge in youth employment explored through 
economic methods that a significant transformation has 
taken place in higher education since 1999 in China. 
Not only in scale and magnitude but also covering 
institutional arrangement and structure incentives 
while focusing on wage inequalities with reference to 
college programmes by taking into consideration the 
undermployment and unemployment, respectively.
Huge differences in unemployment with regards to US 
and Europe and even in most of the homogeneous part 
of the Europe including Italy, Germany and Spain, a 
substantial difference in unemployment in relation to 
space were recoded. For example, in 2013 there was 
a 20 point difference between unemployment of the 
two Spanish regions, while rating it high to low. These 
differences co-existed with minimum intergeneration 

migration waves, especially in Europe (Morette, 2013; 
Blanchard and Katz, 1992). Fiscal transfers to the poor 
areas were mostly channeled in the shape of health 
care pension and employment protection alongwith 
health care which were financed through collection of 
taxes. Since, national spending programs are uniform 
in relation to space so it is very difficult to measure 
whether migration from wealthy parts have been 
reduced. The increase in unemployment protection in 
the real parts of a region in southern Spain disclosed 
that these unemployments were receiving agrarian 
unemployment benefit for five months of the national 
least wages. On the other hand, a permanent worker 
elsewhere receives equal amount for six months.
In addition to these programmes, Gelbach (2004) 
explored that jobs were also provided in local 
infrastructure projects, which were meant for fulfilling 
60 days project. The effect of this procedure indicated 
that it leads to decrease in outside migration and 
encourages the inside migration as well. Although, 
cross border migration existed wherever, the intra-
border migration indicated the inside-migration. Thus, 
indicating a reasonable mobility amongst the people of 
rural areas. This phenomenon disclosed some strong 
effects for those demographical groups who had low 
level educational attainment, but high probability 
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of receiving unemployment benefits. Moreover, the 
results also revealed the in-variation in that also 
benefited the labour market, which supported the 
policy for increase in employment by 10 to 13% point. 
Although both gender benefited from this phenomena 
however, a woman had a leading proposition. The 
welfare of migration literature indicated that generous 
benefits from welfare were decentralized with 
regards to individuals while discussing the inter-state 
deferential in relation to generosity of aid for families 
and their dependent children However, the data 
analyzes through indifference analysis disclosed the 
effect of migration attainment that was the outcome 
of children ages. The author further disclosed that 
outside migration decreased with the application of 
welfare decrease elasticity with single month in higher 
proposition.
Mckinnish (2005) studying the short distance 
movements between states and countries observed that 
distance can easily give the mobility cost pertaining to 
out migration from poor states to highly wealthy cornor 
of the countries. Mckinnish (2007) again disclosed that 
Gelbach and Peng (2005) findings could be analyzed 
through triple difference model and confirm that AFDC 
is responsible lowering the outside migration. The 
Norwegian municipality generous welfare benefits for 
the recipients had found that welfare migration effects 
are bigger than AFDC contacts. It could be explained 
by two main approaches. First, the welfare benefits 
are not restricted to women in Norway and  second, 
the cities of Norway have more municipalities that 
is why the residencies alteration in the integrated 
labor market could explain the Fiver estimates. His 
estimates could be analyzed through mobility effects in 
relevance to policy which could lead to the assessing 
the degree of permanent pertaining to unemployment 
protection that forces a population in the rural areas 
to face high unemployment rate. These policies have 
been investigated in relation to effectiveness by  a 
number of authors like Hanson and Woodruff (2003) 
and Neumark and Kolko (2010) who evaluated the 
United States empowerment zone initiative. Becker et 
al. (2010) quantified the impacts of European Union 
funding for regional developments and explored the 
interventions which are responsible for income support 
instead of investment that could generate no more 
unemployment portion in certain rural and poor areas. 
These incentives attracted the people to stay or to move 
into some unproductive areas which resultantly lead to 
the location inefficacies. This could be in turn termed 
as controversial areas of such policies. Moreover, 
in a country like Pakistan a huge number of highly 
educated youth are waiting for their required jobs due 
to which political instability and  grease policies  cannot 

be fulfilled (Glaecer and Gootlieb, 2008).
In view of different aspects of brain drain in the context 
of Pakistani scenario present research work was an 
effort to assess coexistence of unemployment and 
brain drain in district Swat, KPK, Pakistan. 

METHODOLOGY
This study was conducted in the Department of 
Rural Sociology, University of Agriculture, Peshawar, 
Pakistan during the year 2016. A sample size of 300 
respondents was selected from the study area i.e. 
Swat, Pakistan. All those who had the age group 
between 25 and 60 years constituted the population for 
this study. A snowball technique enhances the chances 
of selection for each potential and also leads to high 
reliability of data (Nachmias and Nachmias 1992). Chi-
square test as a data collection tool was applied to 
check the association between independent variable 
i.e. unemployment and dependent variable i.e. brain 
drain. For spurious and non-spurious relation among 
unemployment and brain drain was assessed through 
controlling variable, namely income and age of the 
respondents. All these associations were carried out 
through various statistical tests as shown below:-

                       (fij – Fij)
2

                         (χ2) = ∑ ∑———————— 
                       Fi Fj Fij

Where 

     (χ2) = Chi-square for two categorical variables

fij = the observed frequencies in the cross-classified 
category at ith row and j the column
Fij = the expected frequency for the same category, 
assuming no association between variables under 
investigation 
The above formula leads to take the square sum of 
each cell frequency, divided by the expected frequency. 
The follow-on frequency was considered as chi-square 
with relevant degree of freedom. Formula for degree of 
freedom is given below;

                               Df = (r-1) (c-1)

Here: Df = degree of freedom and r = rows number

Probability Fisher Exact Test = (a+b) ! (c+d)! (a+c)! 
(b+d)!, N !a !b !c !d !

RESULTS AND DISCUSSION
Responses  regarding unemployment aspect 
The data (Table 1) indicated that 85.3 percent of 
the respondents were of the opinion that saturation 
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of public sector is the main cause of unemployment 
which leads to brain drain. Similarly, 80.0 percent 
of the respondents were found agreed that lack of 
any patronized policy for educating persons as per 
demands of society leads to unemployment. It is 
evident from this data that a sound and comprehensive 
policy is lacking which could directly address the needs 
and demands of local youth and prevalent operative 
market as well. Provision of employment to young 
educated personnel, acquired higher qualification from 
abroad is a big dilemma of the developing countries. 
Local market policies are less dynamic to fulfill the 
needs and requirements of these educated people at 
the job market (Chen and Su, 1995). 
Further, 88.0% of the respondents agreed that 
overpopulation also increases the unemployment 
and subsequent brain drain. Pakistan is a country 
where rate of population is growing alarmingly which 
is creating so many social problems in our country, 
like unemployment. Similarly, 88.3 percent of the 
respondents agreed that non-harness private sector 
due to political instability and insecurity is further a 
cause of unemployment. About, 77.3 percent of the 
respondents agreed that lack of better employment 
opportunities according in to the qualification criteria is 
also a cause of under employment (Table 1). Similarly, 
89.0 percent of the respondents disclosed that 
unavailability of opportunities for youth in the existing 
social set up, is also a cause of unemployment.

Some 60.3% of the respondents agreed that their 
findings could explain the availability of young 
educated and skilled persons around the system 
(Table 1). However, both patterns i.e. public and private 
sectors were incapable of negotiating these demands 
of providing them with jobs in particularly a laid down 
criteria was not existed. High level of skills associated 
with their specific degree with non-existence of 
demanding market. Local market policies are less to 
fulfill the needs and requirements of these educated 
people at the job market (Chen and Su, 1995).
Furthermore, 66.3% of the respondents agreed that 
non-existence of healthy sense of competition amongst 
the educated youth is another cause of unemployment. 
While 86. 3% of the respondents agreed that incapable 
institutional framework devoid of merit is growing 
unemployment and 61.7% were of the view that high 
level of expectations on part of relative families of 
applicants restrict from employments (Table 1). It was 
obvious from the above facts that unemployment and 
underemployment was in abundance in study area. 
Both private and public sectors had high level of 
saturation with private sector incapable of expansion 
itself due to insecurity and corruption that further 
eroded the chances of employment for youths. This 
scenario had made brain drain as a phenomenal as an 
outcome in the study area.

Table 1. Showing frequency and percentage distribution of unemployment aspect.
Statements Yes No
Saturation of public sector is the main cause of unemployment which leads to brain drain 256(85. 3) 44(14. 7)
Lack of any patronized policy for educating persons as per demands of society leads to unemployment 240(80.0) 60(20.0)
Overpopulation also enhances the unemployment of subsequent brain drain 264(88.0) 36(12.0)
Non hornous private sector due to political instability and insecurity is another cause of unemployment 265(88. 3) 35(11. 7)
Lack of better employment opportunities according to the qualification criteria is also a cause of under employment 232(77. 3) 68(22. 7)
Non availability of opportunities for youth in the existing social set up 267(89.0) 33(11.0)
High level of skills associated with their specific degree with non-existence of demanding market 181(60.3) 119(39. 7)
Non-existence of healthy sense of competition amongst the educated youth is another cause of unemployment 199(66. 3) 101(33. 7)
Self-employment and distinguished unemployment is also meant unemployment 131(43. 7) 169(56. 3)
General unjust political climate in a given society also leads to unemployment 279(93.0) 21(7.0)
Incapable institutional frame work devoid of merit is enhancing unemployment 259(86. 3) 41(13. 7)
High level of expectations on part of relative families of applicants restrict from employments 185(61. 7) 115(38. 3)

Values show frequency and parenthesis values show percentages. 

Association between unemployment and brain 
drain
In the context of globalization, the phenomenon of brain 
drain of educated and skilled persons is the growing 
socioeconomic issue. It benefits the recipient country 
in the form of providing trained personnel ready to work 
comparatively at low wages. The country of origin, 
however, is harmed due to loss of skilled workforce and 
all the investment made by government for training of 
workers. State of employment is the main driving force 
behind emigration of educated and skilled manpower. 
The brain drain in its turn creates a situation of low 

income and poor state of development due to lack 
of manpower in the country of origin. It was obvious 
from the data that prevailing system of education was 
devoid of educating people as per the demands of the 
society rather producing educated people was reactive 
of taking the local needs into considerations.

Association between unemployment and brain 
drain
In the context of globalization, the phenomenon of brain 
drain of educated and skilled persons is the growing 
socioeconomic issue. It benefits the recipient country 
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in the form of providing trained personnel ready to work 
comparatively at low wages. The country of origin, 
however, is harmed due to loss of skilled workforce and 
all the investment made by government for training of 
workers. State of employment is the main driving force 
behind emigration of educated and skilled manpower. 
The brain drain in its turn creates a situation of low 
income and poor state of development due to lack 
of manpower in the country of origin. It was obvious 
from the data that prevailing system of education was 
devoid of educating people as per the demands of the 
society rather producing educated people was reactive 
of taking the local needs into considerations. 
To test the association between employment and brain 
drain, the perception of brain drain was limited to few 
perceptional statements as given in Table 2-4. A highly 
significant (p=0.000) association was found between 
lack of any patronized policy for educating persons as 
per demand of the society that leads to unemployment 
and brain drain (Table 2). Stratification based on 
income, power and prestige is a global phenomenon. 
However, in an extreme state of inequality some of 
the social groups seem to be meant for remaining 
deprived segments only. The instrumental factor for 
vertical social mobility like education, skills and hard 
work seems to be ineffective to safeguard the interests 
of deprived groups and ensure their socioeconomic 
wellbeing. The continuity of such circumstances may 
create temptations for revenge, isolation or migration.
Bhagwati and Hamada (1974) also highlighted that 
with the positive feedback of brain drain one cannot 
negate that brain drain phenomena is bringing 
inequality at the international level; where somewhere 
there is a hub of qualitative brains and somewhere 
there exists the shortage. In addition, highly significant 
(p=0.000) association showed that overpopulation also 
increases the unemployment and subsequent brain 
drain. Population growth intensifies the competition 
for limited resources (Table 2). There seems to be a 
struggle for existence and survival of the fittest. Brain 
drain, in such intense competing situation, provides the 
opportunity for sure gain in a less intensely competing 
environment abroad.
A highly significant association (p=0.000) was 
determined between the non-harnessing private sector 
due to political instability and insecurity associated with 
brain drain. Poor governance creates public distrust on 
government agencies. The investors are reluctant to 
invest in situations where there is greater likelihood of 
wastage of their precious monetary investments. The 
dwindling economies of poor states become unable to 
support their masses and provide secure employment 
to qualified people. The skilled workers, therefore, do 
not find any way out and opt for emigration in search 

of enjoying good facilitated life in the host country and 
further destabilizing the economic standing of country 
of origin. Likewise, a highly significant (P=0.000) 
relationship showed that lack of better employment 
opportunities in line to the qualification criteria was 
also a cause of underemployment and subsequent 
brain drain. Poor political system is ridden with evils of 
corruption, nepotism and favoritism. Merit and abilities, 
under such government become secondary to political, 
familial relations and bribery. The ablest mind already 
lured by development dreams of vertical mobility 
from developing  nations  find   their  destination  in 
emigration.
Similarly, highly significant (p=0.000) association was 
found that explored the high level of skills associated 
with their specific degree with non-existence of a 
demanding market and brain drain (Table 2). The 
educational policy needs to commensurate with the 
market demands of an existing economic system 
in a country. Poor educational planning may lead 
to saturation of some specific education and skills 
as compared to available jobs in the market. The 
result would be unemployment in desired trade and 
subjecting to prefer odd jobs. One of the easy escape 
route to this problem is emigration and subsequent 
brain drain. Lucas (2005) from an illuminating analysis 
of Philippines high education market reported that the 
essence of this multifaceted concept is that those who 
transfer to a new destination for work in order to obtain 
work commensurate with their skills and qualifications. 
Brain exchange entails a two-way flow of expertise 
between countries of origin and destination, where the 
net flow favors one direction or the other; the terms 
used are brain gain and brain drain. The exchange of 
talent in some form is characteristics of all economies 
and is a component of more complex flows of goods, 
information and financial capital, between advanced 
economies. Although the notion of brain drain was 
originally intended to refer to migrations from Europe 
(particularly from the United Kingdom) to North America 
in 1960, it is now applied to describe the net loss of 
skilled workers from third world countries, and more 
recently, from Eastern to Western Europe.
Further, a highly significant (p=0.000) association was 
found between brain drain and self-employment and 
distinguished unemployment is meant unemployment. 
Similarly, a highly significant association (p=0.000) 
showed that a high level of expectations on part of 
relative families of applicant restricts from employment 
(Table 2). Culture has strong influence in making 
choices for employment sectors. Employment in 
government organizations, especially those with high 
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power stature, is preferred over employment in the 
private sector. Self-employment is least attractive of all 
forms of employments. Low values for self-employment 
exerts a psychological and social pressure on qualified 
persons to enter secure government jobs or emigrate. 
Pakistan is situated in South Asia, with a history of 
65 years of independence and falls in the category of 
developing countries. Pakistan is also suffering with 
the ailment of brain drain as engineers, doctors, IT 
graduates and people of other professions are leaving 
the country. The dream of becoming a “Knowledge 
Economy” will not come true, if the trend of emigration 
continues, because the human development plays a 
fundamental role in achieving such prosperous goals. 
The migration from Pakistan to advanced countries 
is increasing, reasoned by a number of factors such 
as low wages, poor working conditions, substandard 
infrastructure, and low living standard, difficult access 
to justice, underemployment, and limited opportunities 
for the advanced studies (Azam, 2005). 
Similarly, a highly significant association (p=0.000) 
showed that general unjust political climate in a given 
society also leads to unemployment. Also, a highly 
significant association (p=0.000) showed incapable 
institutional framework devoid of merit is increasing 
unemployment and brain drain (Table 2).
An environment of political favoritism disowns able 
workforce in lieu of political allies. These discriminating 
treatments create a sense of dishonorship and rejection 
in educating the mass and promoting their plight. The 
situation is further worsened by ill performing social 
institutions that fail to heal the social disorder in the 
society and ensure fulfillment of human needs. Poverty 
and lack of economic growth, going hand in hand 
with discrimination, political repression, and a lack of 

freedom, motivate people to flee their country. The 
brain drain can be decomposed into two multiplicative 
components: the average emigration rate (the mean 
of all skill groups) and an index of positive selection 
in emigration (the proportion of college graduates in 
the total number emigrating divided by the proportion 
of college graduates among natives). The average 
emigration rate is an indicator of openness to migrate; 
it depends on country size, geographical and cultural 
characteristics, and (to a lesser extent) development. 
The largest emigration rates are observed in middle-
income countries, where incentives to leave are 
important and liquidity constraints (on travel) are 
not severe. As for the selection bias, economic and 
institutional developments are the major determinants 
since positive selection increases with poverty. 
Overall, the largest brain drain rates are observed in 
small and poor countries in the tropics. Conversely 
a non-significant association existed between brain 
drain and unemployment due to saturation of public 
sector (p=0.201). Also, a non-significant (p=0.255) 
association was found between brain drain and non-
availability of opportunities for youth in the set up. 
Similarly, a non-significant association (p=0.053) found 
in non-existence of healthy competition amongst the 
educated youth and brain drain (Table 2).
Links of brain drain with employment are complex and 
multiple. The mix of educational, economic and political 
institutions creates an environment of depriving the 
able educated segments of society for getting into 
the employment sector and contributes to social 
development. Social preferences for specific sector of 
employment saturate the cadre with over representation 
of able minds and depriving other sectors, specifically 
the private sector. The mix of institutional inabilities and 
social preferences sets the scene for unrest in society 
and a run for movement abroad in search of better 

Table 2. Association between unemployment and brain drain.

Statements Dependent 
variable Statistics

Saturation of public sector is main cause of unemployment which lead to brain drain Brain drain 1. 638 P =0.201
Lack of any patronized policy for educating persons as per demands of society leads to unemployment. do 89. 234 P =0.000
Overpopulation also enhances the unemployment of subsequent brain drain. do 48. 673 P =0.000
Non-harness private sector due to political instability and insecurity is another cause of unemployment do 33. 302 P =0.000
Lack of Better employment opportunities on line to the qualification criteria is also a cause of under 
employment do 27. 823 P =0.000

Non-availability of opportunities for youth in the existing social set up do 1. 293 P =0.255
High level of skills associated with their specific degrees with non-existence of demanding market do 49. 371 P =0.000
Non-existence of healthy sense off competition amongst the educated youth is another cause of 
unemployment do 3. 732 P =0.053

Self-employment and distinguished unemployment is also meant unemployment do 13. 674 P =0.000
General unjust political climate in a given society also leads to unemployment do 18. 979 P =0.000
Incapable institutional framework devoid of merit is enhancing unemployment do 39. 915 P =0.000
High level of expectations on part of relative families of applicant restrict from employment do 23. 922 P =0.000

   Chi-square value and P value at 0.05 level of significance.
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employment, which results in migration abroad of able 
persons and brain drain.

Association of unemployment and brain drain 
(controlling educational qualification)
The data (Table 3) explained the influence of the 
educational qualification as a controlled variable and 
showed that upon unemployment and brain drain for 
the respondents with the educational qualification 
upto 12 years was found non-significant (P =0.783). 
Similarly, the association for educational qualification 
age ranging between 13-16 years, was found non-

significant (P =1.000) but spurious. In addition, the 
educational qualification above 16 years was found non-
significant (0.144) and non-spurious as well. However, 
it was found non-significant (P =1.00) and spurious 
for the category (13-16) (Table 3). Further, Sarfraz 
(2008) also explored that educational qualification is 
the power of these migrants which push them a lot 
because of joblessness, slow promotions and injustice 
which compelled these migrants to move to developed 
countries. This has justified that the education is their 
power to provide them better opportunities for earnings 
and survival.

Table 3.  Showing  the  association   of   unemployment  and  brain  drain  (controlling  
               educational  qualification).

Age in years Independent Variable Dependent Variable Statistics

Less than 25 years Unemployment Brain drain 0.206 P =0.783
25 – 45 years do do 0.001 P =1.000

Above 45 years do do 2. 239 P =0.144
Chi-square value and P value at 0.05 level of significance.

Association of unemployment and brain drain 
(controlling monthly income)
The influence of monthly income on the association 
of unemployment and brain drain disclosed that the 
association of unemployment and brain drain was 
highly significant (p=0.000) for the respondents with the 
monthly income upto Rs.40000-60000 while controlling 
income (Table 4). Similarly, the association of above 
mentioned variables was also highly significant (p=0.00) 
between Rs.60001-120000 income groups. In addition 
to this, a non-significant association (p=0.275) was found 
for the monthly income Rs.120001-180000. Based on 
these similarities, significance level of monthly income 

on the respondents perception of unemployment and 
brain drain was found non-spurious as in the above 
mentioned monthly income. The association was found 
highly significant (p=0.000) while the association was 
found spurious to the monthly income  Rs.120001-
180000 with the (p=0.275) while non-spurious in 
the last category due to close and identical level of 
association. It could be concluded from these results 
that unemployed persons had successfully enhanced 
the income and had high inclination to brain drain as 
shown in earlier study Kegley, 2007).

Indexation of unemployment and brain drain

It was disclosed that there existed a non-significant 
(p=0.319) relationship between unemployment 
and brain drain (Table 5). Based on the above 
association it was concluded that other factors of 
brain drain considered to be more important than the 
unemployment to inclined migrants from home country 
to the host country.

Table 5. Showing  the  indexation  of  unemployment  and brain  
              drain.

Independent variable Dependent 
variable

Statistics

Unemployment Brain Drain 1. 193P =0.319
Chi-square value and P value at 0.05 level of significance

World Bank (2000) highlighted that besides 
unemployment, poor facilities and mismanagement, 
lack of security, violence and crime also act as a 
contributing factor to accelerate the brain drain 

Table 4.  Showing the association of unemployment and brain drain (controlling monthly income).

Monthly income in PKR Independent variable Dependent variable Statistics
Up to 60000 Unemployment Brain Drain 42.000 P =0.000
60001-120000 do do 8. 766 P =0.002
Above 120000 do do 15. 888 P =0.275

Chi-square value and P value at 0.05 level of significance
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phenomenon. It could be attributed to the lesser 
importance of unemployment. It was obvious that 
immigration for the study area had inclinations to 
immigration but unemployment was not a catalyst as a 
push factors rather some other causes like insecurity, 
injustice etc. could be the harbinger to the immigration

CONCLUSIONS AND RECOMMENDATIONS
This study concluded that incapacitated public sector 
has failed to provide jobs, in addition, the nonexistence 
or weaker and fragile private sector did not come upto 
the expectation in meeting the needs of locals with 
regards to their smooth access to job market. Moreover, 
the public sector was found having nepotism, injustice 
and favoritism in job provision. Low working age group 
ranging from 25-45 years had moderate income and 
high inclinations towards leaving for other countries 
in search of jobs due to the prevalent unemployment, 
adding strength to the phenomena of brain drain in 
the study area. A vibrant private sector to support 
the public sector offering jobs on merit and proper 
educational criteria, minimizing political interference in 
provision of jobs through enactments of relevant laws 
are suggested as policy recommendations in light of 
this study.
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