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ABSTRACT

BACKGROUND & OBJECTIVE: Metabolic syndrome and its components are established risk factors for type-2 diabetes
mellitus and cardiovascular diseases. The Objectives of the current study were to assess the mean values of cardiometabolic
risk factors and anthropometric parameters among the teaching faculty of Allama Igbal Medical College and Jinnah Hospital
Lahore (AIMC/JHL). To investigate the prevalence of metabolic syndrome and its components.

METHODOLOGY: This cross-sectional study was conducted from December 2022 to July 2023 at AIMC/JHL. Faculty
members (n=115), aged 30-60, were recruited by convenience sampling from basic and clinical departments. Metabolic
syndrome was defined by ATP-III criteria. Means of quantitative variables were compared by student t-test. Chi-square was
used to determine associations between nominal variables.

RESULTS: Mean values of arterial blood pressure were significantly higher in males than females. Fasting hyperglycemia
was present in 38.3% of participants. Decreased HDL, hypertriglyceridemia, hypertension, and central obesity were found
in 65.2%, 24.3%, 34.8%, and 74.8% of participants, respectively. The prevalence of low HDL and central obesity was
significantly higher among females; however, hypertriglyceridemia and hypertension were more prevalent among males. A
significant correlation (r=0.241) was observed (p=0.009) between age and waist circumference. Pre-metabolic syndrome and
metabolic syndrome were present in 38.3% and 43.5% of participants, respectively.

CONCLUSION: An alarmingly high prevalence of metabolic syndrome and its components was observed among healthcare
professionals who endeavor to treat similar diseases. This irony underscores the need for increased awareness and routine
screening of metabolic syndrome among healthcare professionals.

KEYWORDS: Metabolic syndrome, Abdominal obesity, Dyslipidemia, Glucose intolerance, Occupational health.

INTRODUCTION

Metabolic syndrome is a clustering of several risk factors of
non-communicable diseases. These risk factors which make
up the components of metabolic syndrome include insulin
resistance, hyperglycemia, increased blood pressure, central
obesity, and dyslipidemia 2. The presence of metabolic
syndrome raises the chances of developing cardiovascular
diseases and diabetes mellitus leading to increased morbidity
and mortality 4. Metabolic syndrome in the workforce not
only increases the healthcare cost for employees and their
employers but also decreases their productivity because of
increased chances of absenteeism and presenteeism >,

Metabolic syndrome is a lifestyle-related disease. Its risk
is higher among those employees who remain relatively
inactive during most of their work hours "#. Metabolic
syndrome is also an occupational health issue among
healthcare workers. Job stress, the demanding nature of the
job, and the imbalance between efforts and rewards are some
of the factors that increase risk among healthcare providers
[9].

It has been highly recommended to screen employees to
identify the ones who have full metabolic syndrome, pre-
metabolic syndrome, or any of the five components of
metabolic syndrome. Early detection and management of
the components of metabolic syndrome can help reduce the
progression towards the development of diabetes mellitus
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and cardiovascular diseases ! It can also increase the
overall well-being and productivity of the employees [ It
is important for healthcare providers and medical teachers
that they keep themselves fit to be able to serve their
stakeholders efficiently. Moreover, by staying fit they can
also be role models and can effectively advocate the benefits
of health promotion.

The prevalence of metabolic syndrome was found to be
18.3% in the year 2018 among physicians in Taiwan 2} In
a study that was conducted in 2008 among medical doctors
in Bahawalpur Pakistan, the prevalence of metabolic
syndrome was found to be about 15% [} As changes in
sociodemographic parameters of the population, over the
years, can change the prevalence of metabolic syndrome
and its components,”?! there is a need to find the present
status of cardiometabolic health of healthcare professionals.
There seems a dearth of recent data on the prevalence of
metabolic syndrome among medical doctors in Pakistan.
The Objectives of the current study were to assess the mean
values of cardiometabolic risk factors and anthropometric
parameters among the teaching faculty of Allama Igbal
Medical College and Jinnah Hospital Lahore (AIMC/JHL).
To investigate the prevalence of metabolic syndrome and its
components among the study participants.

METHODOLOGY

This cross-sectional study was conducted at Allama
Igbal Medical College and Jinnah Hospital Lahore from
December 2022 to July 2023. Ethical approval was sought
and obtained (Ref No: 160/25/11/2021/S2 ERB) from the
Ethical Review Board of Allama Igbal Medical College
and Jinnah Hospital Lahore. The confidentiality of the
participants was maintained throughout the study. Moreover,
the study was conducted in line with the ethical principles
described in the Declaration of Helsinki. SPSS-21 was used
to enter and analyze research data. Quantitative variables
and categorical variables were described by mean + SD
and frequencies (percentages), respectively. The means of
the quantitative variables were compared by the student
t-test. Furthermore, to investigate the comparison between
variables, the chi-square test was used. A p-value <0.05 was
considered statistically significant.

The study participants were teaching faculty from the
basic and clinical departments of the institute. We recruited
115 participants that were slightly more than the required
sample. The sample size was calculated to be 103 at a 95%
confidence interval, with a 5% margin of error and keeping
the anticipated frequency of metabolic syndrome at 10%.
The total number of medical teachers (population size) in all
the basic and clinical departments of the institute was about
400. Inclusion criteria were that teaching faculty members of
any gender, at any designation, aged 30-60 years, from any
of the basic or clinical departments of AIMC/JHL will be
included. Pregnant women and support staff were excluded
from the study. Demonstrators, senior demonstrators, senior
registrars, assistant professors, associate professors, and
professors were recruited by convenience sampling.

866

Data was collected using a researcher-administered
proforma that was designed by a team of physiologists. This
data collection tool contained information related to the
biodata of the participants, sociodemographic parameters,
anthropometric variables, and some biochemical and
physiological parameters.

Potential participants in each department were informed
about the nature and scope of the study through an
information sheet. Interested participants took part in the
study after signing a written informed consent. Relevant
information obtained from the participants was recorded
on the data collection proforma. Height, weight, waist
circumference, etc. were measured according to standard
procedures. Systolic and diastolic blood pressures were
checked by a digital BP monitor — Certeza BM-405.

After 12 hours of overnight fasting, about four mL of
venous blood was drawn by aseptic technique. Blood
sugar level was instantly determined by the glucometer —
Certeza GL 110. The blood sample was transferred in a
yellow-top vial followed by centrifugation. On the same
day, serum was assayed for triglycerides (TGs), and high-
density lipoprotein (HDL) by Atellica CH Analyzer version
1.25.0.4016001 (Siemens Healthineers).

According to the revised Adult Treatment Panel (ATP)
I criteria,'™ each of the five components of metabolic
syndrome was defined as follows:

1)Abdominal Obesity: waist circumference > 36 inches
(90 c¢cm) for males and 32 inches (80 c¢cm) for females.2)
Raised systolic blood pressure > 130 mmHg or diastolic
BP >85 mmHg or the person is a known hypertensive
using antihypertensive treatment.3)Increased fasting blood
glucose > 100 mg/dl (5.6 mmol/L) or previously diagnosed
with diabetes mellitus.4)Increased triglyceride levels > 150
mg/dl (1.7 mmol/L) or using treatment for this dyslipidemia.
S5)Low HDL level in males < 40 mg/dl (1.03 mmol/L) and
<50 mg/dl (1.29 mmol/L) in females or using treatment for
this dyslipidemia.

A participant with > 3 of the above components was
diagnosed as having metabolic syndrome and the participant
with any two of the five components was labelled as having

pre-metabolic syndrome.

RESULTS

A total of 115 participants were included in the study. The
mean age of the participants was 40.61+8.8 (range 30-60)
years. Males were 57 (49.6%) and females were 58 (50.4%)
of the total participants. About 1/3rd of the participants, 39
(33.9%), were from basic science departments, and the rest
of 76 (66.1%) were from clinical science departments. The
mean job experience of the participants was 11.73£8.04
years. About 43 % (n=50) of them had <10 years of teaching

experience. About 36 % (n=42) and 20% (n=23) of them
had teaching experience of 10-20 years and >20 years,
respectively. Information about some other characteristics
of the participants e.g. their medical history and family
history can be found in Table- 1.
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Table-I: Characteristics of the Study Participants.

Table-III: Comparison of the values of various
cardiometabolic risk factors and anthropometric

variables Parameters n (%) parameters between males and females .
Mean + SD 40.61+8.80
Age Parameters Gender Mean + SD P-value
Range 30-60
Mal 57 (49.6) Fasting Blood Female 94.74 + 14.82 0.219
ales .
Gender Glucose (mg/dL) Male 99.95 + 28.37
Females 58 (50.4)
R Fasting HDL levels Female | 42.84 +12.23 0.453
Basic Sciences 39 (33.9) (mg/dL)
Mal 41.17 £ 11.54
Department Clinical 76 (66.1) e
Sciences Fasting TG levels Female 119.24 £ 35.98 0.060
Yes 4(3.5) (mg/dL) Male 41.17 +11.54
The participant is known Diabetic No 111 (96.5) Systolic Blood Female | 119.24+35.98 0.006*
18 S (T ) Male | 136425865
Yes 11 (9.6) . . *
The participant has been diagnosed No ) Diastolic Blood Female 114.90 + 15.42 0.004
with Hypertension ' Pressure (mmHg) Male 122.16 + 12.35
Yes 3(2.6) Waist Circumference Female 7722 +£10.23 0.000*
The participant has been diagnosed No 112 (97.4) (cm) Male 94.12 + 9.68
Coronary artery disease ' = =
Pulse Rate (bpm) Female 78.95+10.83 0.956
Yes 74 (64.3) Male 78.84 +9.83
The participant has a family history No 41 (35.7) Mean Blood Pressure | Female 89.90 + 10.79 0.004*
of Diabetes and/or coronary artery (mmHg)
disease Male 95.40 +9.29
Yes 5(4.3) Height (cm) Female 159.62 £ 6.16 0.000%*
The participant uses lipid-lowering No 110 (95.7) Male 173.41 +£7.34
drugs Weight (Kg) Female | 66.42 + 10.65 0.000*
. Yes 108.7) Male | 8005+ 11.48
The participant uses No 105 (91.3)
antihypertensive drugs : BMI (Kg/m2) Female 26.40 +4.34 0.164
<10 years 50 (43.5) Male 26.63 +3.49
Total job experience 10-20 Years 42 (36.5) Neck circumference Female 34,77 +2.23 0.000*
> 20 years 23 (20.0) (em) Male 39.64 +2.61
Waist-to-Height Female 0.55 +£0.06 0.318
Table-II: Means values of cardiometabolic risk factors Ratio Male 0544006

and anthropometric parameters in the total study

participants
Parameters Mean + SD
Fasting Blood Glucose (mg/dL) 97.32+22.62
Fasting HDL levels (mg/dL)
Males 41.17 £ 11.54
Females 42.84+£12.23

Fasting TG levels (mg/dL)

127.75+£49.10

Systolic Blood Pressure (mmHg)

118.50 + 14.39

Diastolic Blood Pressure (mmHg) 79.75 +£9.63

Mean Blood Pressure (mmHg) 92.63 +10.40
Pulse Rate (bpm) 78.90 + 10.30
Waist Circumference (cm)

Males 94.12 +£9.68
Females 87.76 £9.29
Height (cm) 166.46 £ 9.66
Weight (Kg) 73.17+12.97
BMI (Kg/m2) 26.51+3.93

Neck circumference (cm) 37.18 £3.43

Waist-to-Height Ratio 0.55+0.06
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* Statistically significant

Mean values of various cardiometabolic risk factors and
anthropometric parameters among the total participants are
presented in Table II. Mean values of these parameters were
compared between male and female participants. Systolic
blood pressure, diastolic blood pressure and mean blood
pressure were some notable factors that were significantly
higher in males than females (Table-III). A significant
positive correlation (r=0.241) was observed (p=0.009)
between age and waist circumference of the participants.
No significant correlation was found between age and other

components of the metabolic syndrome.

Fasting hyperglycemia was present in 44 (38.3%) of the
total participants. Decreased HDL, hypertriglyceridemia,
raised blood pressure, and increased waist circumference
were found in 75 (65.2%), 28 (24.3%), 40(34.8%) and
86(74.8%) of the total participants, respectively. Prevalence
of low HDL levels and central obesity were found to be
significantly higher among females than in males. However,
the occurrence of hypertriglyceridemia and raised blood
pressure were found to be significantly more common
among males than in females (Table- IV).
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Table-IV: Prevalence of each component of metabolic syndrome among the study participants.

Component of Metabolic Syndrome Total Participants Females Males P-value
n (%) n (%) n (%)

Fasting Hyperglycemia

Yes (Present) 44 (38.3) 20 (34.5) 24 (42.1)

No (Normal) 71 (61.7) 38 (65.5) 33(57.9) 0.400

Decreased HDL

Yes 75 (65.2) 43 (74.1) 32 (56.1)

No (Normal) 40 (34.8) 15(25.9) 25 (43.9) 0.043%

Hypertriglyceridemia

Yes 28 (24.3) 09 (15.5) 19 (33.3)

No (Normal) 87 (75.7) 49 (84.5) 38 (66.7) 0.022*

Raised BP

Yes 40 (34.8) 13 (22.4) 27 (47.4)

No (Normal) 75 (65.2) 45 (77.6) 30 (52.6) 0.004*

Increased Wais Circumference

Yes 86 (74.8) 49 (84.5) 37 (64.9)

No (Normal) 29 (25.2) 09 (15.5) 20 (35.1) 0.013*

Table-V: Participants having only one component of metabolic syndrome, two components of metabolic syndrome,

and complete metabolic syndrome.

Prevalence of metabolic syndrome or its components n (%)
Participants having only one of the five components of metabolic syndrome 14 (12.2)
Participants having any two components of metabolic syndrome (pre-metabolic 44 (38.3)
syndrome)

Participants having full metabolic syndrome 50 (43.5)

Out of the total 115, just 7 (6.1%) participants did not show
any component of the metabolic syndrome. However, 14
(12.2%) participants had any one of the five components
of the metabolic syndrome. Pre-metabolic syndrome and
metabolic syndrome were present in 44 (38.3%) and 50
(43.5%) of the participants, respectively (Table-V).

DISCUSSION

This study reveals an alarmingly high prevalence of metabolic
syndrome among the teaching faculty of AIMC/JHL. Just
6.1% of the participants were healthy enough that they did not
have any component of the metabolic syndrome. However,
the prevalence of metabolic syndrome and pre-metabolic
syndrome stood at 43.5% and 38.3%, respectively. It means
almost two out of every five healthy-looking participants
were suffering from metabolic syndrome and similar was
the proportion of those with pre-metabolic syndrome. Such
a high prevalence of metabolic syndrome and pre-metabolic
syndrome among healthcare workers is worrisome as it is
already established that metabolic syndrome increases the

risk of diabetes mellitus and cardiovascular diseases %1%,
Not only High prevalence of metabolic syndrome and

pre-metabolic syndrome was observed in this study; but
also, about 74% of the participants had a family history of
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diabetes and/or coronary artery disease. This necessitates
regular screening of metabolic syndrome and pre-metabolic
syndrome in such individuals as suggested previously by
another study ..

The prevalence of metabolic syndrome in our participants
is higher than the prevalence (22.4%) observed among the
hospital staff in Iran ™. The prevalence of metabolic syndrome
in our study is also much higher than the prevalence (14.95%)
observed locally in 2011 among the medical community of
Bahawalpur, Pakistan [*1. Furthermore, it is also higher than
the average prevalence (21.27%) found previously among
the workforce from various professions in Asia .

Such a high prevalence of metabolic syndrome among the
medical community than the professionals in other fields
raises serious concerns. It is because medical professionals
who endeavor to treat similar diseases and disorders are
themselves suffering from very high rates of metabolic
syndrome. The high prevalence of metabolic syndrome
found in this study may be attributed to the location of the
study setting in one of the most urbanized cities i.e. Lahore
and one of the largest tertiary care hospitals in the city. This
urbanized setting may contribute to the increased occurrence
of metabolic syndrome due to such factors as pollution,
processed food, sedentary lifestyles, and demanding working
hours as all of these factors are previously found to be
associated with metabolic syndrome . The most prevalent
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component of metabolic syndrome in our participants was
increased waist circumference (74.8%). Central obesity
plays a pivotal role in causing insulin resistance and
the development of metabolic syndrome >'®. This high
prevalence of central obesity aligns with the prevalence of
obesity (70.3%) in Pakistani urban areas [' However, it is
higher than the national prevalence (23.7-50.5%) of central
obesity in Pakistan '8 As central obesity is associated with
metabolic syndrome, weight loss, and dietary modifications
may be beneficial in preventing and/or managing the
metabolic syndrome >,

Dyslipidemia in the studied population includes a notable
prevalence of reduced HDL levels, ranking as the second
most common component at 65.2%. This prevalence aligns
closely with a study on the urban population of Pakistan,
where low HDL was identified in 63.7% of individuals ['7.
Another review confirmed that low HDL is the predominant
form ofisolated dyslipidemia in the Pakistani population with
anoverall prevalence 0f30.8-65.6% across Pakistan ', Low
HDL levels and Hypertriglyceridemia are interconnected
components of dyslipidemia. Hypertriglyceridemia was
found in 24.3% of our participants, notably lower than
another study ' on the Pakistani population where its
prevalence was found to be 43.8%. The high prevalence
of dyslipidemia in our population may be because of the
consumption of junk and fatty food as they are readily
available on the premises of the institute.

Fasting hyperglycemia was found in 38.3% of participants,
and nationwide studies on metabolic syndrome prevalence
have reported a range of 15.3% to 70.2% "8 with urban
areas showing a higher prevalence (70%) ['l. As central
obesity contributes to insulin resistance and hyperglycemia,
so weight loss may lead to better glucose tolerance ?. About
35% of our participants showed elevated blood pressure,
aligning with findings from various studies conducted across
Pakistan in the general population (20.0—-54.9%) [!7:18}

Hypertension is an important component and predictor of
metabolic syndrome. Its significance can be understood
by the findings of a study in which about 80% of cases of
metabolic syndrome were detected by just two non-invasive
parameters (blood pressure, and waist-to-hip ratio) .
Obesity can contribute to hypertension through sympathetic
stimulation and increased production of TNF-a, IL-6, and
angiotensin-II 2!,

We also observed significant differences in the prevalence of
individual components of metabolic syndrome between male
and female participants. The prevalence of hypertension
(47.4% men vs 22.4 % women) and hypertriglyceridemia
(33.3% men vs 15.5% women) were significantly higher in
men. However, the prevalence of low HDL levels (56.1%
men vs 74.1% women) and central obesity (64.9% men vs
84.5% women) were significantly more prevalent in females.
The disparity in the prevalence of hypertension between the
two sexes can be attributed to differences in sex hormones
and other biological sex variations, which protect females

against hypertension ['522,
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Low HDL levels being more prevalent in our females,
was contrary to the results of other regional studies on
metabolic syndrome >!7). Hypertriglyceridemia is more
prevalent in males consistent with previous studies !,
Although, fasting hyperglycemia was found in almost one-
third of participants of each gender; however, no significant
distinction was observed in its occurrence between males
and females. In short, although, there were differences in
the prevalence of individual components of metabolic
syndrome between male and female participants of our
study; however, cardiometabolic health was generally poor
among both genders.

Metabolic syndrome can lead to adverse impacts on
socioeconomic and health-related aspects of life. Metabolic
syndrome is associated with poor perceived health, increased
days of illness, psychological stress/depression, higher
healthcare costs, presenteeism, and absenteeism(>!'?3],
Presenteeism is being present at work but not being fully
productive. Absenteeism is frequent or habitual absence
from work. Both presenteeism and absenteeism lead to
decreased productivity. All this is alarming and calls for
immediate action. It is interesting to note that, as compared
to Caucasians, South Asians are more likely can develop
the following issues at a younger age: insulin resistance,
hyperglycemia, atherogenic dyslipidemia, subclinical
inflammation, and endothelial dysfunction 4. This further
necessitates the need for health promotion, and prevention
of metabolic syndrome and its components in the healthcare
professionals who are not immune to the effects of modern
lifestyle.

We would like to recommend that healthcare professionals
must be encouraged by their employers to live a healthy
lifestyle e.g. smoking cessation, increased intake of fruits and
vegetables, access to healthy food options at the cafeteria,
and incorporating physical activity in daily life *7. There
must be policies in place that prioritize their wellbeing e.g.
policy to restrict the promotion and marketing of unhealthy
food items. Moreover, there should be regular campaigns
to increase awareness of metabolic syndrome and its
consequences. To promote the occupational health of their
employees, employers may create opportunities to exercise
at the worksite e.g. onsite gym®. Early screening and
management of metabolic syndrome and its components can
also decrease the future chances or delay the development of
diabetes mellitus and cardiovascular diseases !*!5:2%),

Research is required to explore the prevalence and trends
of metabolic syndrome in the faculty of various medical
colleges and hospitals across Punjab and Pakistan. Moreover,
intervention-based studies are needed to investigate the link
between adopting a workplace that encourages a healthy
lifestyle and improvement in the cardiometabolic health of
the employees.

To the best of our knowledge, this is the first research
in Pakistan after 20110 that has studied and found an
alarmingly high prevalence of metabolic syndrome among

healthcare professionals. We have used ATP-III criteria to
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define metabolic syndrome. The prevalence of metabolic
syndrome may be slightly different if WHO criteria or
International Diabetes Federation criteria are used [
Moreover, the cross-sectional nature of the study warrants
cautious interpretation and generalization of the findings of
this study.

CONCLUSION

We have found a very high prevalence of metabolic
syndrome, pre-metabolic syndrome, and their components
among the teaching faculty of a tertiary healthcare setup
in Lahore. Healthcare professionals who teach and treat
non-communicable diseases are themselves suffering
from very poor cardiometabolic health. There is an urgent
need to increase awareness of metabolic syndrome and its
consequences among healthcare professionals. Moreover,
metabolic syndrome should be identified earlier through
routine screening. Employers must introduce health
promotion programs at the workplace for their employees
and should encourage them to adopt a healthy lifestyle.
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