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Abstract
Article History Background and Objectives: Anesthesia technology graduates play a crucial role in
Received on 21 May 2026 perioperative and critical care services, yet little is known about their career
Accepted on 14 June2026 prospects and migration intentions. This study aimed to assess perceived career
Published on 16 June 2026 prospects and migration intentions, and to identify push factors among anesthesia

technology graduates in Peshawar, Pakistan. Methodology: A cross-sectional study
Copyright @Author design was employed, involving 244 anesthesia technology graduates.
Corresponding Author: * Convenience sampling design was chosen, and data were collected using a
Ihtesham Ul Haq structured, selfadministered questionnaire. The data were collected from

anesthesia technology graduates who were working or training at various hospitals
and educational institutions in Peshawar. The questionnaire consisted of four
sections: demographics, perceived career prospects, migration intention, and push
factors. Data analysis was carried out using IBM SPSS version 27. Results: We
found that migration intention is very high (88.9%, Mean = 4.42 + 0.58),
indicating that most participants strongly intend to migrate. Push factors are also
high at 68.9% (Mean = 3.90 + 0.78), indicating that respondents have strong
reasons to migrate. In contrast, perceived career prospects are low to moderate, at
30.3% and 45.9%, respectively (Mean = 2.88 + 0.98), suggesting that
participants are generally not satisfied with their career prospects. Ouverall, the
findings indicate that low career prospects and high push factors are associated
with a wvery strong intention to migrate. Conclusions: The participants were
generally not satisfied with career prospects, job opportunities, professional
recognition, career advancement, and longterm professional stability in the local
healthcare structure. The intention to migrate among the study participants was
very high, with 88.9% of respondents intending to emigrate abroad. The majority
of participants indicated that they often consider going abroad for work, have
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migration intentions for later in life, and would emigrate if opportunities arose.
The study participants strongly felt that professional advancement opportunities,
salaries, training, and living standards are better abroad than in Pakistan.

Introduction

Brain drain refers to the migration of highly skilled
and educated individuals from their home
countries to seek better employment opportunities,
higher salaries, improved living conditions, quality
education, and career advancement abroad [2,3].
The term was first introduced by the Royal Society
of London in the 1950s to describe the migration
of intellectuals to North America [4]. According to
the International Organization for Migration
(IOM), brain drain is the movement of educated
and talented individuals that results in a reduction
of skilled human resources in the country of origin
[2]. Healthcare worker (HCW) migration from low-
and middle-income countries (LMICs) to high-
income countries (HICs) is a major global concern,
driven by factors such as better salaries, working
conditions, career opportunities, inadequate
healthcare systems, political instability, and limited
professional growth in source countries [5]. The
United States, United Kingdom, Canada, and
Australia remain major destinations for healthcare
professionals, with 40-75% of practicing
physicians in these countries originating from
LMIC:s [4].

The migration of healthcare professionals has
significant consequences for source countries,
particularly those already experiencing workforce
shortages [6]. A projected global shortage of nearly
18 million healthcare workers by 2030 is expected
to affect LMICs most severely [5]. In Africa, which
bears 25% of the global disease burden, only 1.3%
of the global healthcare workforce is available [6].
Similar concerns exist worldwide, with increasing
migration of physicians and nurses from
developing countries to wealthier nations [7,8].
Although healthcare worker migration cannot be
completely prevented, policies are
required to minimize its negative impact on
healthcare systems and economic development in
source countries [10].

Pakistan’s healthcare system follows a three-tier
structure comprising primary, secondary, and
tertiary care. However, chronic underfunding,

effective

inadequate infrastructure, shortages of medicines
and equipment, and insufficient numbers of
healthcare professionals continue to challenge
service delivery [11,12]. Approximately 32,897
doctors graduate annually in Pakistan, yet around
40% seek opportunities abroad [13]. Between 1971
and 2022, more than 50,000 healthcare
professionals, including doctors, nurses, and
pharmacists, emigrated from Pakistan [14].
Anesthesia professionals play a critical role in
perioperative  care,
management, and patient safety [15]. Despite their
importance, there is a substantial global shortage of
anesthesia providers, particularly in LMICs [17].
The World Federation of Societies of
Anesthesiologists reported a global anesthesia
workforce density of 8.8 providers per 100,000
population in 2024, whereas Pakistan had only
1.48 physician anesthesia providers per 100,000
population [20]. This shortage is further aggravated
by workforce migration, inadequate infrastructure,
high workloads, limited professional recognition,
and restricted career development opportunities
[21,22].

In Pakistan, non-physician anesthesia providers
(NPAPs), including anesthesia technologists and
technicians, play an essential role in delivering
anesthesia services, particularly in secondary,
tertiary, and rural healthcare facilities [18,19,23].
Given the persistent shortage of physician
anesthesia providers and the increasing reliance on
NPAPs, retaining qualified anesthesia technology
graduates is crucial for maintaining safe and
effective anesthesia services. However, little is
about the migration intentions and
perceived career prospects of anesthesia technology
graduates in Pakistan. Understanding these factors
is essential for developing strategies to improve
workforce retention and strengthen the healthcare
system. Therefore, this study aims to assess
migration intentions, perceived career prospects,
influencing the brain drain of

anesthesia technology graduates in Peshawar.
Methodology

intensive  care,  pain

known

and factors
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This  descriptive  cross-sectional — study  was
conducted over four months in public and private
hospitals and
Peshawar. Data were collected from anesthesia

in healthcare

educational institutions across
technology graduates working
facilities, tertiary care hospitals,
institutions, as well as trainees, interns, and
unemployed graduates.

The sample size was calculated using Cochran’s
formula for estimating a single population
proportion, assuming a prevalence of 67.5%, a
95% confidence level, and a 6% margin of error,
resulting in a required sample of 242 participants
[4]. A non-probability sampling
technique was employed due to the absence of a
central registry of anesthesia technology graduates.
Eligible  participants  included  anesthesia
technology graduates employed in government or
private hospitals, working as faculty members,
trainees, interns, or currently unemployed.
Graduates unwilling to participate were excluded
from the study.

Data were collected using a structured self-
administered questionnaire developed through an
extensive literature review and validated for
relevance and content. The questionnaire consisted
of four sections: demographic characteristics,
perceived career prospects, migration intention,
and push factors influencing migration.

After obtaining approval from the institutional
research committee, participants were informed
about the study objectives and provided informed
consent. Confidentiality and ethical standards were

educational

convenience

Completed questionnaires were checked for
completeness and coded before analysis.

Data were analyzed using IBM SPSS version 27.
Descriptive ~ statistics, including frequencies,
percentages, means, and standard deviations, were
used to summarize the data. Scores for perceived
career prospects, migration intention, and push
factors were categorized as low, moderate, and
high.

Results

A total of 244 anesthesia technology graduates
participated in the study. Data were analyzed using
IBM SPSS version 27.

Sociodemographic Characteristics

The majority of participants were aged 31-40 years
(52.0%), followed by 20-30 vyears (38.1%).
Participants aged above 40 years constituted only
9.8% of the sample. Most respondents were male
(92.6%) and single (68.0%).

Regarding professional status, 77.0% were working
as anesthesia technologists/technicians, 14.8%
were trainees/interns, 5.7% were lecturers, and
2.5% were unemployed. More than half of the
participants were employed in private hospitals
(50.8%), followed by government hospitals (35.7%)
and educational institutions (13.5%).

Most respondents belonged to lower- and middle-
income categories, with 44.3% earning PKR
50,000-100,000 per month and 40.2% earning
less than PKR 50,000. Only 15.5% reported
earning more than PKR 100,000 monthly.
Furthermore, 32.8% had a family member living
abroad, while only 12.3% reported previous work

strictly maintained  throughout the study. experience abroad.

Table 1: Sociodemographic Characteristics of Participants (N=244)

Variable Category n (%)

Age 20-30 years 93 (38.1)
31-40 years 127 (52.0)
41-50 years 15(6.1)
>50 years 9(3.7)

Gender Male 226 (92.6)
Female 18 (7.4)

Marital Status Single 166 (68.0)
Married 78 (32.0)

Workplace Government Hospital 87 (35.7)
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Variable Category
Private Hospital

University/Institute

n (%)
124 (50.8)
33 (13.5)

Perceived Career Prospects

The overall mean score for perceived career
prospects was 2.88 + 0.98, indicating a low
perception of career opportunities in Pakistan. All
five items scored below the midpoint of the scale
(3.0).  Participants  reported  limited  job
opportunities (Mean=2.89), insufficient
professional growth opportunities (Mean=2.82),
inadequate professional recognition (Mean=2.92),
and uncertainty regarding long-term
prospects (Mean=2.83).

When categorized, 30.3% of participants reported
low career prospects, 45.9% moderate career
prospects, and only 23.8% perceived high career
prospects.

Migration Intention

Migration intention demonstrated the highest
mean score among all constructs (Mean=4.42 +
0.58), indicating a very strong desire to migrate
abroad. The highest-rated statement was “I would
migrate if possible” (Mean=4.50), with 60.2%

strongly agreeing. Participants also strongly agreed

career

that better employment opportunities (Mean=4.45)
and better living conditions (Mean=4.45) were
available abroad.

Overall, 88.9% of participants were classified as
having high migration intention, while only 0.8%
demonstrated low migration intention.

Push Factors

Push factors showed a high overall mean score
(3.90 + 0.78), suggesting that unfavorable local
conditions substantially contributed to migration
intentions. Low salary emerged as the strongest
push factor (Mean=4.29), with 90.1% of
respondents agreeing or strongly agreeing that it
encouraged migration. Limited training
opportunities (Mean=4.07), political and economic
instability (Mean=3.84), and high workload and
stress  (Mean=3.77) also  important
contributors.

Overall, 68.9% of respondents experienced high
levels of push factors, while only 4.1% reported
low levels.

were

Table 2: Summary of Study Constructs

Construct Mean + SD Low n (%) Moderate n (%) High n (%)
Perceived Career Prospects 2.88 +0.98 74 (30.3) 112 (45.9) 58 (23.8)
Migration Intention 4.42 +0.58 2(0.8) 25(10.2) 217 (88.9)
Push Factors 3.90+0.78 10 (4.1) 66 (27.0) 168 (68.9)

Association Analysis

Chisquare analysis identified three statistically
significant associations. Participants with prior
experience abroad significantly
different migration intentions compared to those
without such experience (¥2=9.291, p=0.010).
Workplace type was significantly associated with
perceived career prospects (x2=10.652, p=0.031),

work showed

with university employees reporting more favorable
career prospects than hospital-based staff. Family
member status abroad was significantly associated
with push factors (x2=9.831, p=0.007).

No significant associations were observed between
migration intention, career prospects, or push
factors and age, gender, marital status, or monthly
income (p>0.05).

Table 3: Significant Chi-Square Associations

Variable Outcome X2 p-value
Prior Work Experience Abroad Migration Intention 9.291 0.010
Workplace Type Career Prospects 10.652 0.031
Family Member Abroad Push Factors 9.831 0.007
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Migration intention remained consistently high
across all age groups, ranging from 82.8% among
respondents aged 20-30 years to 100% among
those older than 40 years, indicating that age had
minimal influence on the desire to migrate abroad.
Discussion

The study aimed to find out the perceived career
prospects and migration intention among
anesthesia technology graduates in Peshawar,
Pakistan. The result offers valuable insight into the
profession of anesthesia technology graduates in
the local healthcare system. The results indicate
that migration intention is very high, with low to
moderate career prospects. Push factors were also
high among the participants.

The majority were between the ages of 31 and 40
years (52.0%), followed by those between the ages
of 20 and 30 years (38.1%), while fewer were above
40 years. The majority were male (92.6%) and
unmarried (68.0%). In their current role, most
were technologists/technicians (77.0%). Private
hospitals  (50.8%) and government hospitals
(35.7%) were the most common workplaces, with
the remaining 13.5% of participants working in
universities/institutes. Most earned between
50,000-100,000 PKR (44.3%), while 40.2%
earned less than 50,000 PKR. In addition, 32.8%
of them had family members abroad, but just
12.3% had prior work experience overseas. Overall,
the participants are mainly young, male, and
hospital-based healthcare workers, mainly in the
private sector, with moderate income levels.

From our findings, 88.9% (Mean = 4.42 + 0.58) of
anesthesia technology graduates intended to
emigrate, which is consistent with other similar
studies on brain drain in healthcare [35] [4]. Our
findings are also consistent with similar emigration
studies in Ireland and Nigeria. [43, 44]. These
studies, however, focus on the physician brain
drain and report emigration intention between 60-
90 %. Our study focuses on anesthesia technology
graduates and is the first study of its kind. Our
findings indicate a very high level of emigration
intention among anesthesia technology graduates.
The majority of respondents actively thought about
emigration and would emigrate if they were offered
the opportunity.

The study showed that the perceived career
prospects among anesthesia technology graduates
were low to moderate (mean = 2.88 + 0.98). Low
salary, limited training, lack of healthcare
infrastructure, high workload, and stress seem to
be associated with low to moderate career
prospects. On the question if anesthesia technology
graduates had good career prospects, 38.5 %
participants disagreed, while on sufficient job
opportunities, 41.8 % disagreed. 398 %
participant indicated that they do not see a long-
term future in anesthesia in Pakistan. These results
are similar to other studies regarding low levels of
job satisfaction and appreciation in Pakistan [38]
[21]. Although our findings on recognition and
appreciation are mixed.

Ninety-one percent of respondents agreed or
strongly agreed that low salary was the main push
factor. Limited training and career opportunities
followed with 84.6 %, high workload and stressful
working conditions with 68.8 % agreement. Sixty-
seven percent of respondents agreed that political
instability is also among the push factors. The last
push factor, “lack of equipment and resources,”
had 59% agreement. The mean score for push
factor was 3.90 +078. These findings indicate that
anesthesia technology graduates foresee strong
push factors in the local healthcare system to
compel them to emigrate. These findings are
consistent with national and international studies
regarding the factors influencing brain drain and
migration. Low salary, poor working conditions,
and limited professional development
opportunities, among others, have been reported
[26] [31].

Higher salaries in HIC countries pull the HCW
abroad, with ninety-one percent of our participants
choosing low salary as one of the strongest push
factors. Pakistan's public health expenditure in
fiscal year 2024-25 was 0.9 % of the GDP
[45]compared to Egypt’s 5.5 % and Libya’s 3.3 %
in the last few years [4], which is very low compared
to the WHO recommendation of 6 %of the GDP.
Consequently, HIC offers high salaries, which is a
strong pulling force for healthcare workers in
LMIC. Financial security and self-actualization
needs were also recognized by other studies to be
among the push factors [31]. Our findings indicate
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that these push factors are also relevant in
anesthesia technology graduates.

The chi-square showed a significant relationship
between previous work experience abroad and
migration intention (p = 0.010). The migration
intention between those who had worked abroad
and those who had not. The result indicates that
graduates who had no prior work experience
abroad had a higher migration intention.

The other significant association was between the
workplace and perceived career prospects (p =
0.031). Those respondents who served as faculty in
universities and institutions felt that their career
prospects were moderate to good, compared to
those working in hospitals. Academic positions
may offer greater professional recognition, career
advancement, and employment security than
clinical positions. This indicates the fact that the
environment in the workplace is strongly associated
with career prospects.

There was also a significant association of a family
member abroad with push factors (P =0. 007).
Respondents who did not have a family member
overseas reported higher push factors than those
who did. This can be a sign that people who have
already have the migration
opportunities and support system. Some earlier
studies have indicated that family and social
networks drive migration decisions [30].

The findings of this study show that low to
moderate career prospects, stressful working
conditions, low salaries, lack of recognition, high
workload, political and economic instability, and
lack of opportunities could be driving the desire in
anesthesia technology graduates to move abroad.
Conclusion

We examined the perceived career prospects,
migration intention, and influencing push factors
among anesthesia technology graduates in
Peshawar. We had 244 respondents, who were
from public and private hospitals and educational
institutions. The provide significant
regarding anesthesia  technology
graduates' professional concerns and potential
migration patterns.

It was found that the majority of respondents had
low to moderate perceptions about their future in
Peshawar, Pakistan, with 45% of participants

family overseas

results
information

having a moderate score and 30.3% having a low
career prospects score. The mean career prospect
score was (2.88 * 0.98). The participants were
generally not very satisfied with
opportunities, professional recognition,
advancement, and long-term professional stability
in the local healthcare structure.

career
career

The migration intention among the study
participants was very high, with 88.9% of
respondents intending to emigrate abroad. The
majority, almost all of the respondents, indicated
that they often consider going for work abroad,
have migration intention later in their life, and
would emigrate if there were opportunities. The
study participants strongly felt that professional
advancement opportunities, salaries, training, and
living standards are better abroad than in Pakistan.
The chi-square analysis indicated that the majority
of demographic variables (gender, age, marital
status, workplace, and monthly income) were not
statistically significant with the intention of
migration. In contrast, a strong relationship with
migration intention was obtained with prior work
experience abroad. Suggesting that respondents
who have had exposure overseas are more inclined
to think about migration. The workplace was
strongly related to perceived career prospects, with
those working in hospitals having a low career
prospect score compared to those working at
educational institutions. The family member
abroad variable was significantly associated with
push factors. Those who had a family member
abroad felt low push factors compared to those
who had not. Overall, anesthesia technology
graduates had a high migration intention and low
to moderate career prospects in Peshawar.
Recommendation

Healthcare authorities and hospital
administrations should revise the salary structure
for anesthesia technology graduates and provide
appropriate compensation to prevent economic
discontent among them. Structured
pathways, promotions, specialization opportunities,
and career laddering should be introduced to
encourage long-term career prospects for anesthesia
professionals to see a pathway within the local
healthcare system. Workshops, Certifications, and

career
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advanced training courses in Anesthesia should be
introduced by hospitals and
institutions.

educational

It is essential to reduce stress and burnout by
ensuring safe working conditions, a manageable
workload, and reasonable duty hours, all of which
are supported by peers and the administration.
Hospitals must provide modern anesthetic
facilities, up-to-date monitors, and sufficient
medical resources to support safe anesthesia
practice, thereby improving job satisfaction and
reducing frustration among anesthesia
professionals. Professional recognition should be
strengthened by formal recognition of the role of
anesthesia technology graduates, involving them in
the process of clinical decision-making, and

incorporating them in  healthcare  policy
development and planning.
To further motivate and retain anesthesia

technology graduates, universities and healthcare
institutions should offer research opportunities
and academic development. A more holistic
approach  to  retaining skilled  anesthesia
professionals through training and retention
initiatives should be undertaken by healthcare and
government policymakers to ensure that the
healthcare environment in the country is' as
attractive and competitive as possible in the world.
Conclusively, future research should be carried out
on a large scale in different provinces of Pakistan
to further explore the intention to migrate, job
satisfaction, and retention among anesthesia
professionals and other allied health workers to
develop evidence-based policies at a national level.
Limitations

A crosssectional design was used, which only
captures perceptions and intentions at a single
point in time, making it impossible to draw causal
inferences about the relationships among career
prospects, push factors, and the intention to
migrate. This restricts the capacity for further
measurement and for measuring changes in
attitudes over time.

Non-probability sampling was used due to the lack
of a central registry for anesthesia technology
graduates, the results may not be representative of
the entire population of anesthesia technology
graduates in Pakistan.

The study was geographically limited to
hospitals/institutions in Peshawar only, and the
results might not be representative of other cities
or provinces of Pakistan. The data were gathered
using a self-administered questionnaire, which may
have introduced response bias, as study
participants might have over- or underreported
their perceptions and intentions. In addition,
respondents may have given socially desirable
responses rtather than their true
especially to questions about their desire to move.
Lastly, the study's focus was limited to certain
variables such as perceived career prospects,
intention to migrate, and push factors due to time
constraints. However, other potentially relevant
considerations, such as pull and push factors,
elaborated family influence, and psychological
motivations, were not investigated in detail and
may have provided a more comprehensive picture
of the phenomenon of brain drain among
anesthesia professionals in Pakistan.
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