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First-generation β-blockers nonselective β-block-
ers: Propranolol
Propranolol was the first developed b-blocker used 
in clinical practice in 1964. Propranolol is a lipophilic 
substance that can cross the blood-brain barrier. It 
has good absorption when taken orally, however, it 
is subject to the first-pass metabolism, with only 25% 
of the medication reaching the systemic circula-
tion. Propranolol has a large volume of (near 4L/kg), 
90% plasma protein binding, and a short half-life (3-6 
hours) 10,11. Propranolol reduces systolic and diastolic 
BP, as well as cardiac output and renin-angiotensin 
system activity11.

Propranolol’s antihypertensive effect on diastolic 
and systolic blood pressure has been described in 
prior studies12. It is found that two or four daily 
dosages of propranolol (160-320 mg) were effective 
in lowering blood pressure in hypertensive patients 
to normal values12. According to the recent review, 
propranolol has emerged as a valuable tool for 

clinicians in the cost-effective treatment of hyper-
tension. Propranolol does not cause postural or 
exercise hypotension, and it appears to be more 
patient-friendly than other medications. The best 
management of supine blood pressure is usually 
achieved with propranolol13. 

The non-selective β-adrenergic antagonism of 
propranolol can induce major adverse effects, such 
as bronchospasm in people with asthma or chronic 
obstructive pulmonary disease, which are linked to β
2-receptor antagonism. Furthermore, due to β2 
antagonism on the peripheral vasculature, proprano-
lol may raise peripheral vascular resistance10,13. 
However, more propranolol comparison trials are 
needed to determine the effect and safety in differ-
ent populations.

Pindolol
Pindolol is a β-adrenergic blocker that has equally 
potent activity on βl- and β2 adrenoceptors and 

holds partial agonist activity. It has a high systemic 
availability due to its minimal first-pass effect. Pindo-
lol’s duration of action is longer than propranolol’s. 
Pindolol is quickly and completely absorbed and 
after 1.5 to 2 hours reaches its maximum plasma 
level. It has a half-life of 3-4 hours, and 40% of the 
medication is excreted unaltered in the urine14.

Pindolol is commonly given twice or three times a 
day in the treatment of hypertension. However, it is 
also reported that the β-blocking action of a single 
oral dose of 10 mg pindolol has been observed to 
last for 24 hours15. According to a previously 
published review which evaluates several hundred 
clinical trials performed in many countries reported 
that BP reductions achieved with pindolol were not 
statistically different from those achieved with other 
beta-blockers, whether cardio-selective (metopro-
lol, atenolol) or not (propranolol, timolol, nadolol). 
Pindolol slowed the resting heart rate less than the 
other five medications. Pindolol caused less brady-
cardia than propranolol16.

Although pindolol is as effective as propranolol in 
the treatment of hypertension, however, it is report-
ed that central nervous system adverse effects 
were more frequent with pindolol. A “ceiling effect” 
may occur as dosages are increased above 20 to 
30 mg/day, which means that further BP decreases 
may not be possible. Some individuals will experi-
ence a paradoxical increase in BP with an increase 
in dose17.

The second-generation β-blockers Selective β-1 
blockers: Atenolol
Atenolol is a second-generation β1-selective adrener-
gic antagonist used to treat hypertension. Atenolol 
was developed in 1973. Atenolol is a hydrophilic medi-
cation with a 50% absorption rate. It has a half-life of 
5-8 hours and is predominantly removed via the renal 
route without any biotransformation11. Atenolol binds 
to β-1 adrenergic receptors in vascular smooth 
muscle and the heart and inhibiting the positive 
inotropic and chronotropic effects of endogenous 
catecholamines (isoproterenol, norepinephrine, and 
epinephrine), and thus block the sympathetic stimula-
tion. Heart rate, BP, and cardiac contractility 
decrease due to this activity18.

Atenolol is one of the most frequently used β-blockers 
in clinical practice, and it is frequently employed as a 
reference medication in hypertension randomized 
controlled trials19. Previous research has shown that 
atenolol, either alone or in combination with other 
antihypertensive medications is effective in the treat-
ment of hypertension18. A recently published meta- 
analysis revealed that the weaker ability of non-vaso-
dilation β-blockers (mostly atenolol) to reduce central 
vs peripheral systolic blood pressure occurred mostly 
from heart rate reduction19. According to a 

meta-analysis of five trials (17,671 participants) 
comparing atenolol to other antihypertensive drugs, 
atenolol has, similar efficacy to the other drugs in 
terms of lowering BP, but there was significantly higher 
mortality in the atenolol group for the 4.6-year 
follow-up period. Importantly, the atenolol group had 
also a higher risk of cardiovascular death and stroke20.

Furthermore, a recent randomized controlled study 
revealed that bisoprolol might have an improved 
effect on central aortic pressure than atenolol21. 
According to an Indian study conducted among 
440 hypertensive patients, atenolol induced cold 
extremities (1.18%), headache and dizziness (1.41%), 
dyspnea (0.94%), edema (0.70%), and bradycardia 
(0.47%) 22. Additionally, an Ethiopian study conduct-
ed at an ambulatory clinic in a tertiary care hospital 
showed observed patients with atenolol therapy 
experienced swollen feet/legs and cold hands/feet 
as an adverse effect23. According to Carlberg et al., 
the suitability and efficacy of atenolol as an antihy-
pertensive medication is presently debatable and 
its use as a reference drug in antihypertensive thera-
py trials might no longer be appropriate20.

Metoprolol
Metoprolol, second-generation β-blockers was 
introduced in 1973. Metoprolol is a non-vasodilating 
β-1 adrenergic antagonist licensed by the Food 
and Drug Administration (FDA) for hypertension. 
Lipophilicity, high absorption rate, widespread 
first-pass metabolism, and a half-life of 3 to 4 hours 
are the key pharmacokinetic features of metopro-
lol24. A randomized trial found that metoprolol 
improved endothelial function and carotid artery 
flexibility while also lowering BP in mildly hyperten-
sive subjects25. It is reported that the animals’ blood 
pressure reduced after the administration of oral 
metoprolol (0.7 mmol/kg) administration for 
5-months. A similar effect was also observed with 
intravenous (15 μmol/kg) administration of metopr-
olol for four days26. 

An antihypertensive effect has also been seen in 
hypertensive individuals treated with metoprolol 
(25-200 mg). Metoprolol reduced both systolic and 
diastolic BP to normal levels after six months of treat-
ment, with no change in left ventricular mass. These 
findings revealed an antihypertensive effect of 
metoprolol without an antihypertrophic outcome. 
However, on the other hand, metoprolol-treated 
patients were more likely to feel fatigued, increased 
perspiration, and have sleep difficulties. Further-
more, greater doses of metoprolol have a higher risk 
of causing adverse effects 27.

Bisoprolol
Bisoprolol is an effective and safe antihypertensive 
drug due to its strong β1-selectivity, long duration of 
action, and favorable pharmacokinetic features21. 

Bisoprolol is a low lipophilic drug with a long half-life (9 
to 12 hours) and high bioavailability (80%) compared 
to most β-blockers, which have reduced bioavailabili-
ty due to significant first-pass metabolism28. 

Bisoprolol, like other β1-blockers, has a negative 
inotropic and chronotropic effect, which means it 
reduces heart rate and force of contractions. Bisop-
rolol also lowers myocardial cell oxygen consump-
tion21,28. Bisoprolol has been extensively studied for 
the treatment of essential hypertension all over the 
world29. FDA approved bisoprolol for hypertension 
therapy10. According to a multicentric observation-
al study, bisoprolol can be utilized as a first-line treat-
ment for people with stage I essential hypertension. 
Bradycardia is a commonly reported adverse effect 
of bisoprolol due to its negative chronotropic and 
inotropic effects29.

Betaxolol
Betaxolol is a strong long-acting β1-selective adren-
ergic blocker30. It has a minimal membrane-stabiliz-
ing (local anesthetic) effect and no partial agonist 
(intrinsic sympathomimetic) activity30. According to 
the FDA, topical betaxolol is indicated for patients 
with ocular hypertension and chronic open-angle 
glaucoma. The FDA has approved its use to treat 
essential hypertension in its systemic form31. The 
bioavailability of betaxolol after oral administration 
ranges from 80 to 89% and is unaffected by the 
presence of food in the gut. Betaxolol is distributed 
in several places, including the placenta and milk. It 
is converted primarily into inactive metabolites and 
excreted through urine; however, some unaltered 
drug (about 15% of a dose) is also excreted. It has a 
long half-life (14 to 22 hours), which is prolonged by 
severe renal impairment but not by hepatic failure31. 
Its half-life is also longer in older people and 
newborn babies. Otherwise, its pharmacokinetic 
behavior in infants and adults is nearly the same32. 

Betaxolol single oral dose (10 to 20 mg per day) is 
advised as a starting dose for mild to severe hyper-
tension. Betaxolol’s antihypertensive effect has 
been studied in several trials. These studies reported 
that 20mg daily dose was found to be the most 
effective in most people with mild hypertension32. 
Most patients have responded favorably to betaxo-
lol, but long-term experience (greater than a year) 
is limited to a small number of patients. A few cases 
of severe bradycardia have been reported mostly 
in elderly individuals or those given a higher dose 
(40 mg/day). Bronchoconstriction has only been 
recorded in rare cases. The most typically reported 
adverse reactions were mild central symptoms such 
as fatigue and headaches30.

Acebutolol
Acebutolol, a cardio-selective β1-receptor blocker 
with some intrinsic sympathomimetic activity (ISA) 

and has been demonstrated to be useful in treating 
hypertension33. Acebutolol is quickly absorbed and 
has a long terminal half-life (8-1 1 h). It is revealed 
that acebutolol appeared to be both a safe and 
effective antihypertensive drug than a placebo33. 

Acebutolol is effective in the treatment of mild to 
moderately severe essential hypertension, and it is 
better tolerated than propranolol in terms of central 
nervous system (CNS) adverse effects with a 
much-reduced effect on heart rate34. Once-daily 
acebutolol as monotherapy is claimed to give 
effective control in a vast majority of people with 
mild to moderate essential hypertension, and when 
administered in conjunction with diuretics results in a 
further reduction in BP. Acebutolol, on the other 
hand, has documented side effects include 
dizziness, headache, fatigue, and gastrointestinal 
distress, which are also common with all β block-
ers35.

Celiprolol
Celiprolol is a second-generation β1-adrenoceptor 
antagonist with partial β2 agonist action. It has an 
antihypertensive activity like other blockers, but it 
lacks the typical adverse effects (bronchoconstric-
tion, left ventricular function depression, and 
peripheral vasoconstriction) of the class due to its β
2 agonist action36. It is documented that celiprolol 
decreases arteriolar resistance and enhances 
blood flow without impairing the heart function37. A 
single (400-mg) oral dose lowered standing diastolic 
BP by around 10% in healthy people while having 
little effect on systolic BP. When compared to 
propranolol, celiprolol does not produce clinically 
significant bradycardia, and it causes less dizziness, 
fatigue, and tiredness than atenolol which indicates 
its better tolerability profile38. Patients with cardio-
genic shock, second- or third-degree heart block-
age, severe bradycardia, and decompensated 
heart failure should not be used celiprolol38.

Celiprolol has been proven in multiple studies to not 
affect respiratory activity in chronic obstructive 
pulmonary disease or asthmatic patients39. Howev-
er, there have been reports of asthma and bron-
chospasm in individuals using celiprolol38, as well as 
a case of hypersensitivity pneumonitis that recurred 
after the medicine was reintroduced40. As a result, 
celiprolol should be used with caution in individuals 
with lung disease, and respiratory symptoms moni-
toring is still suggested in adults without lung illness37.

Practolol
Practolol, a second-generation β-adrenergic blocker 
introduced in 1968. Practolol inhibits the actions of the 
catecholamines epinephrine and norepinephrine by 
binding to β1-adrenergic receptors, lowering heart 
rate, cardiac output, and systolic and diastolic BP. 
Practolol is unique in that it is almost fully removed by 

renal elimination primarily through glomerular filtration 
with a half-life of 9-12 hours41.

Antihypertensive effects of practolol were studied in 
previous studies, and it was observed that practolol 
had a good and nearly equal antihypertensive 
effect as other β1-selective blockers42. However, 
oculomucocutaneous syndrome, which affects the 
skin, eyes, oral and nasal mucous membranes, ears, 
and the peritoneum is the most common adverse 
reaction linked with practolol. Muscle cramps, heart 
failure, bradycardia, hypotension, and broncho-
spasm were all reported with practolol therapy. As a 
result, practolol is no longer available in some coun-
tries, and its usage is restricted in others43.

Third generation β-blockers: Labetalol
Kennedy and Levy verified in 1975 that labetalol is 
the first representative of the third generation 
β-blockers, which inhibited isoprenaline-induced 
increases in contractile force, and heart rate. 
Furthermore, labetalol (3 mg/kg) was found to 
reduce the hypertensive effect of noradrenaline in 
vivo44. Labetalol also has a β -adrenergic antagonist 
effect in addition to α1-adrenergic antagonism. In 
terms of pharmacokinetic properties, labetalol is a 
medication with a rapid absorption rate, an exten-
sive first-pass metabolism, and a half-life of 3 to 8 
hours11. Labetalol is absorbed after oral administra-
tion with a wide range of bioavailability (11-86%) 
and peak plasma levels were reported in hyperten-
sive individuals after administration of 100 and 200 
mg dosages45.

Labetalol is an antihypertensive drug that can be 
used orally or intravenously. Labetalol hydrochloride 
is an injectable antihypertensive medication 
approved by the FDA46. A randomized control trial 
revealed that labetalol control BP (mean systolic 
and diastolic BP) in pregnant women with chronic 
hypertension47. According to a recent study, 
labetalol reduced arterial blood pressure in dogs 
with a non-significant increase in heart rate as a 
therapy for perioperative non-nociceptive acute 
hypertension48. 

Several studies on labetalol treatment in large 
groups of people examined the nature and 
frequency of adverse effects. Nausea, vomiting, 
stomach discomfort, diarrhea, and constipation are 
among the non-specific gastrointestinal side effects 
reported by up to 15% of the patients49. Tiredness, 
headaches, and skin rashes are some of the less 
commonly reported non-specific adverse effects. 
The most troublesome adverse effect of labetalol 
medication is posture-related dizziness, which 
affects roughly 5% of patients and is caused by an 
α-adrenoceptor blockade. It occurs more frequent-
ly in the early phases of treatment and when the 
medicine is given in higher doses50. Asthma, muscle 

spasms, heart failure, and symptoms of a vivid 
dream are uncommon (frequency of 3% or less) side 
effects associated with labetalol’s β-adrenoceptor 
blocking action. β adrenoceptor blockade side 
effects are often less troublesome with labetalol 
than pure β-adrenoceptor blockers45.

Carvedilol
Carvedilol is a non-selective third-generation 
β-blocker that also inhibits α1-adrenergic receptors. 
Carvedilol is a unique, multi-action cardiovascular 
medication that has been approved for hyperten-
sion in several countries51. Carvedilol has a half-life 
of 7 to 10 hours in most people which necessitates its 
twice-daily administration. Carvedilol is a lipophilic 
medication with a high absorption rate that goes 
through extensive first-pass biotransformation10,11.

Meyer-Sabellek et al. administered two doses of 
carvedilol daily for twelve months or a single dose 
for six months to hypertensive patients and found 
that both systolic and diastolic BP were reduced to 
normal values. Carvedilol lowers BP within two hours 
after administration. This response was sustained for 
24 hours and this characteristic was not observed in 
the first and second generations β-blockers52. 
Messerli and Grossman reported that the carvedilol 
α-blocking action may counterbalance some of 
the unfavorable chronotropic and inotropic effects 
associated with older β-blockers and may have a 
greater beneficial outcome on cardiovascular 
function in elderly patients53. Based on the current 
evidence, carvedilol could be a useful option tool in 
the clinicians’ hands during the difficult task of 
hypertension management. Edema, bradycardia, 
nausea, diarrhea, dizziness, hypotension, and 
blurred vision were the most prevalent side effects 
observed with carvedilol54.

Nebivolol
Nebivolol is the latest third-generation β-blocker 
with a β1 antagonistic effect and was first launched 
in 198810. Nebivolol is highly β1-selective at dosages 
of 10 mg/day with a 320-fold higher affinity for β1 
than β2 receptors in human myocardial cells. Nebiv-
olol is a well-absorbed medication that undergoes 
extensive first-pass biotransformation. Its half-life is 
around 12 hours but is prolonged to 19  h in poor 
metabolizer populations, and it is mostly eliminated 
by feces (44%) and urine (37%) 11. Nebivolol was 
found to lower BP in hypertensive rats at lower doses 
than propranolol and atenolol. It increases nitric 
oxide-induced vasodilation by triggering endotheli-
al nitric oxide synthase through β3 agonism. This 
process differs from that of other vasodilatory 
β-blockers (carvedilol, labetalol), which work by 
blocking α-adrenergic receptors. In the United 
States, nebivolol is permitted for hypertension treat-
ment, while in Europe, it is licensed for hypertension 
and heart failure55.

Several clinical investigations with different doses 
(ranging from 5 to 40 mg/day) have examined its 
antihypertensive impact based on its pharmaco-
logical properties. Both systolic and diastolic BP was 
reduced in these studies, confirming its antihyper-
tensive action56. In hypertensive rats, Ceron et al. 
examined the nebivolol and metoprolol effects and 
reported that both β-adrenergic antagonists were 
antihypertensive, but only nebivolol produced 
antihypertrophic effects in the aortic tissue, as well 
as systemic and vascular antioxidant benefits. 
Neither of these effects was found after therapy 
with metoprolol57. Age does not affect the pharma-
cokinetics of nebivolol. However, for people over 
the age of 65, the suggested starting dose is 2.5 mg 
per day. This is following the fact that many other 
antihypertensive medications are reduced in dose 
for elderly individuals. Nebivolol is also effective in 
lowering cardiovascular illness and death in older 
individuals with heart failure58. According to Coats 
and Jain, nebivolol is a promising antihypertensive 
medication with excellent antioxidative character-
istics due to its ability to release nitric oxide59.  

It has demonstrated significant efficacy and safety 
in lowering BP and avoiding organ damage, as well 
as its ability to act as an effective disease-modifying 
agent in elderly heart failure patients regardless of 
left ventricular ejection fraction, making it a promis-
ing treatment choice for high-risk hypertension59. 
The rate of discontinuation owing to adverse events 
(AEs) among nebivolol-treated patients (all dosag-
es) was reported to be low (2.6%) and equivalent to 
placebo (2.0%). The most prevalent AEs in nebivolol 
patients were headache (7.1% vs. 5.9% for place-
bo), fatigue (3.6 % vs. 1.5 percent), and dizziness 
(2.9% vs. 2.0 percent) 55. According to the recent 
Korean study conducted among 3250 participants 
reported that nebivolol can be utilized to improve 
BP outcomes in hypertensive patients with and 
without comorbidities, either alone or in conjunction 
with other antihypertensive medications. Most side 
effects were mild such as dizziness (1.3%), head-
ache (1.0%), and dyspnea (0.9%) 60.

CONCLUSION
First-generation β-blockers lower blood pressure by 
reducing the contractile strength and rate of the 
heart, which in turn lowers cardiac output. This 
action allows them to be used in hypertensive 
patients. On the other hand, first-generation 
β-blockers are not recommended for diabetic, 
asthmatic, and chronic obstructive pulmonary 
disease patients. The second-generation β-adrener-
gic antagonists have β1-receptor selectivity. As a 
result, they play a role in lowering cardiac output 
and activation of the renin-angiotensin system and 
thus reducing blood pressure. Therefore, 
second-generation β-blockers are an effective 

pharmacological option for the treatment of hyper-
tension, with a lower risk of adverse effects associat-
ed with antagonism of β2-receptor. Third-genera-
tion β-blockers show improved effects on patients 
with cardiovascular disorders when compared to 
the representatives of the previous two generations. 
This class of β-blockers (labetalol, carvedilol, and 
nebivolol) has vasodilatory abilities and has an extra 
beneficial influence on metabolic and hemody-
namic parameters, with fewer adverse effects. 
However, the effectiveness and benefit of β-block-
ers as first‐line therapy for hypertension is still contro-
versial.  
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ABSTRACT

Background: Sexual harassment, a known cause of stress in females, makes them vulnerable to 
mental health issues and affects their professional performance. The objectives of the study 
were to assess the frequency of sexual harassment among female doctors based on age, 
designation, marital status, and household income, and to find out the association between 
sexual harassment and depression, anxiety, and stress in female doctors.

Methods: A cross-sectional study was conducted at three tertiary care hospitals of Rawalpindi. 
on n=328 female doctors including House officers, Post Graduate Trainees, Senior Registrars, 
Assistants, Associates and Full Professors. We used the Sexual Harassment Experience Question-
naire and the Depression, Anxiety and Stress Scale to assess sexual harassment and depression, 
anxiety and stress scores, p-value <0.05 was considered statistically significant.

Results: The mean age of 301 female doctors was 30.12±7.8 years, equally represented from 
public and private hospitals. Mostly were married 154 (51.2%), working as House Officers 
126(41.9%), The mean score on the Sexual Harassment Experience Questionnaire was 
48.23±14.84, with higher scores (52.83±16.2) in unmarried females (≤30 years), working in junior 
levels in public sector hospitals (p=0.001). A significant positive correlation (0.471) between the 
Sexual Harassment Experience Questionnaire and Depression Anxiety and Stress Scale scores 
was observed.

Conclusion: The incidences of sexual harassment were seen more in younger, unmarried junior 
female doctors. Higher Depression, Anxiety and Stress were found positively associated with 
higher Sexual Harassment scores. Hospitals should develop policies to protect female health-
care workers especially junior doctors, to minimize workplace sexual harassment negativity on 
mental health.
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DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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First-generation β-blockers nonselective β-block-
ers: Propranolol
Propranolol was the first developed b-blocker used 
in clinical practice in 1964. Propranolol is a lipophilic 
substance that can cross the blood-brain barrier. It 
has good absorption when taken orally, however, it 
is subject to the first-pass metabolism, with only 25% 
of the medication reaching the systemic circula-
tion. Propranolol has a large volume of (near 4L/kg), 
90% plasma protein binding, and a short half-life (3-6 
hours) 10,11. Propranolol reduces systolic and diastolic 
BP, as well as cardiac output and renin-angiotensin 
system activity11.

Propranolol’s antihypertensive effect on diastolic 
and systolic blood pressure has been described in 
prior studies12. It is found that two or four daily 
dosages of propranolol (160-320 mg) were effective 
in lowering blood pressure in hypertensive patients 
to normal values12. According to the recent review, 
propranolol has emerged as a valuable tool for 

clinicians in the cost-effective treatment of hyper-
tension. Propranolol does not cause postural or 
exercise hypotension, and it appears to be more 
patient-friendly than other medications. The best 
management of supine blood pressure is usually 
achieved with propranolol13. 

The non-selective β-adrenergic antagonism of 
propranolol can induce major adverse effects, such 
as bronchospasm in people with asthma or chronic 
obstructive pulmonary disease, which are linked to β
2-receptor antagonism. Furthermore, due to β2 
antagonism on the peripheral vasculature, proprano-
lol may raise peripheral vascular resistance10,13. 
However, more propranolol comparison trials are 
needed to determine the effect and safety in differ-
ent populations.

Pindolol
Pindolol is a β-adrenergic blocker that has equally 
potent activity on βl- and β2 adrenoceptors and 

holds partial agonist activity. It has a high systemic 
availability due to its minimal first-pass effect. Pindo-
lol’s duration of action is longer than propranolol’s. 
Pindolol is quickly and completely absorbed and 
after 1.5 to 2 hours reaches its maximum plasma 
level. It has a half-life of 3-4 hours, and 40% of the 
medication is excreted unaltered in the urine14.

Pindolol is commonly given twice or three times a 
day in the treatment of hypertension. However, it is 
also reported that the β-blocking action of a single 
oral dose of 10 mg pindolol has been observed to 
last for 24 hours15. According to a previously 
published review which evaluates several hundred 
clinical trials performed in many countries reported 
that BP reductions achieved with pindolol were not 
statistically different from those achieved with other 
beta-blockers, whether cardio-selective (metopro-
lol, atenolol) or not (propranolol, timolol, nadolol). 
Pindolol slowed the resting heart rate less than the 
other five medications. Pindolol caused less brady-
cardia than propranolol16.

Although pindolol is as effective as propranolol in 
the treatment of hypertension, however, it is report-
ed that central nervous system adverse effects 
were more frequent with pindolol. A “ceiling effect” 
may occur as dosages are increased above 20 to 
30 mg/day, which means that further BP decreases 
may not be possible. Some individuals will experi-
ence a paradoxical increase in BP with an increase 
in dose17.

The second-generation β-blockers Selective β-1 
blockers: Atenolol
Atenolol is a second-generation β1-selective adrener-
gic antagonist used to treat hypertension. Atenolol 
was developed in 1973. Atenolol is a hydrophilic medi-
cation with a 50% absorption rate. It has a half-life of 
5-8 hours and is predominantly removed via the renal 
route without any biotransformation11. Atenolol binds 
to β-1 adrenergic receptors in vascular smooth 
muscle and the heart and inhibiting the positive 
inotropic and chronotropic effects of endogenous 
catecholamines (isoproterenol, norepinephrine, and 
epinephrine), and thus block the sympathetic stimula-
tion. Heart rate, BP, and cardiac contractility 
decrease due to this activity18.

Atenolol is one of the most frequently used β-blockers 
in clinical practice, and it is frequently employed as a 
reference medication in hypertension randomized 
controlled trials19. Previous research has shown that 
atenolol, either alone or in combination with other 
antihypertensive medications is effective in the treat-
ment of hypertension18. A recently published meta- 
analysis revealed that the weaker ability of non-vaso-
dilation β-blockers (mostly atenolol) to reduce central 
vs peripheral systolic blood pressure occurred mostly 
from heart rate reduction19. According to a 

meta-analysis of five trials (17,671 participants) 
comparing atenolol to other antihypertensive drugs, 
atenolol has, similar efficacy to the other drugs in 
terms of lowering BP, but there was significantly higher 
mortality in the atenolol group for the 4.6-year 
follow-up period. Importantly, the atenolol group had 
also a higher risk of cardiovascular death and stroke20.

Furthermore, a recent randomized controlled study 
revealed that bisoprolol might have an improved 
effect on central aortic pressure than atenolol21. 
According to an Indian study conducted among 
440 hypertensive patients, atenolol induced cold 
extremities (1.18%), headache and dizziness (1.41%), 
dyspnea (0.94%), edema (0.70%), and bradycardia 
(0.47%) 22. Additionally, an Ethiopian study conduct-
ed at an ambulatory clinic in a tertiary care hospital 
showed observed patients with atenolol therapy 
experienced swollen feet/legs and cold hands/feet 
as an adverse effect23. According to Carlberg et al., 
the suitability and efficacy of atenolol as an antihy-
pertensive medication is presently debatable and 
its use as a reference drug in antihypertensive thera-
py trials might no longer be appropriate20.

Metoprolol
Metoprolol, second-generation β-blockers was 
introduced in 1973. Metoprolol is a non-vasodilating 
β-1 adrenergic antagonist licensed by the Food 
and Drug Administration (FDA) for hypertension. 
Lipophilicity, high absorption rate, widespread 
first-pass metabolism, and a half-life of 3 to 4 hours 
are the key pharmacokinetic features of metopro-
lol24. A randomized trial found that metoprolol 
improved endothelial function and carotid artery 
flexibility while also lowering BP in mildly hyperten-
sive subjects25. It is reported that the animals’ blood 
pressure reduced after the administration of oral 
metoprolol (0.7 mmol/kg) administration for 
5-months. A similar effect was also observed with 
intravenous (15 μmol/kg) administration of metopr-
olol for four days26. 

An antihypertensive effect has also been seen in 
hypertensive individuals treated with metoprolol 
(25-200 mg). Metoprolol reduced both systolic and 
diastolic BP to normal levels after six months of treat-
ment, with no change in left ventricular mass. These 
findings revealed an antihypertensive effect of 
metoprolol without an antihypertrophic outcome. 
However, on the other hand, metoprolol-treated 
patients were more likely to feel fatigued, increased 
perspiration, and have sleep difficulties. Further-
more, greater doses of metoprolol have a higher risk 
of causing adverse effects 27.

Bisoprolol
Bisoprolol is an effective and safe antihypertensive 
drug due to its strong β1-selectivity, long duration of 
action, and favorable pharmacokinetic features21. 

Bisoprolol is a low lipophilic drug with a long half-life (9 
to 12 hours) and high bioavailability (80%) compared 
to most β-blockers, which have reduced bioavailabili-
ty due to significant first-pass metabolism28. 

Bisoprolol, like other β1-blockers, has a negative 
inotropic and chronotropic effect, which means it 
reduces heart rate and force of contractions. Bisop-
rolol also lowers myocardial cell oxygen consump-
tion21,28. Bisoprolol has been extensively studied for 
the treatment of essential hypertension all over the 
world29. FDA approved bisoprolol for hypertension 
therapy10. According to a multicentric observation-
al study, bisoprolol can be utilized as a first-line treat-
ment for people with stage I essential hypertension. 
Bradycardia is a commonly reported adverse effect 
of bisoprolol due to its negative chronotropic and 
inotropic effects29.

Betaxolol
Betaxolol is a strong long-acting β1-selective adren-
ergic blocker30. It has a minimal membrane-stabiliz-
ing (local anesthetic) effect and no partial agonist 
(intrinsic sympathomimetic) activity30. According to 
the FDA, topical betaxolol is indicated for patients 
with ocular hypertension and chronic open-angle 
glaucoma. The FDA has approved its use to treat 
essential hypertension in its systemic form31. The 
bioavailability of betaxolol after oral administration 
ranges from 80 to 89% and is unaffected by the 
presence of food in the gut. Betaxolol is distributed 
in several places, including the placenta and milk. It 
is converted primarily into inactive metabolites and 
excreted through urine; however, some unaltered 
drug (about 15% of a dose) is also excreted. It has a 
long half-life (14 to 22 hours), which is prolonged by 
severe renal impairment but not by hepatic failure31. 
Its half-life is also longer in older people and 
newborn babies. Otherwise, its pharmacokinetic 
behavior in infants and adults is nearly the same32. 

Betaxolol single oral dose (10 to 20 mg per day) is 
advised as a starting dose for mild to severe hyper-
tension. Betaxolol’s antihypertensive effect has 
been studied in several trials. These studies reported 
that 20mg daily dose was found to be the most 
effective in most people with mild hypertension32. 
Most patients have responded favorably to betaxo-
lol, but long-term experience (greater than a year) 
is limited to a small number of patients. A few cases 
of severe bradycardia have been reported mostly 
in elderly individuals or those given a higher dose 
(40 mg/day). Bronchoconstriction has only been 
recorded in rare cases. The most typically reported 
adverse reactions were mild central symptoms such 
as fatigue and headaches30.

Acebutolol
Acebutolol, a cardio-selective β1-receptor blocker 
with some intrinsic sympathomimetic activity (ISA) 

and has been demonstrated to be useful in treating 
hypertension33. Acebutolol is quickly absorbed and 
has a long terminal half-life (8-1 1 h). It is revealed 
that acebutolol appeared to be both a safe and 
effective antihypertensive drug than a placebo33. 

Acebutolol is effective in the treatment of mild to 
moderately severe essential hypertension, and it is 
better tolerated than propranolol in terms of central 
nervous system (CNS) adverse effects with a 
much-reduced effect on heart rate34. Once-daily 
acebutolol as monotherapy is claimed to give 
effective control in a vast majority of people with 
mild to moderate essential hypertension, and when 
administered in conjunction with diuretics results in a 
further reduction in BP. Acebutolol, on the other 
hand, has documented side effects include 
dizziness, headache, fatigue, and gastrointestinal 
distress, which are also common with all β block-
ers35.

Celiprolol
Celiprolol is a second-generation β1-adrenoceptor 
antagonist with partial β2 agonist action. It has an 
antihypertensive activity like other blockers, but it 
lacks the typical adverse effects (bronchoconstric-
tion, left ventricular function depression, and 
peripheral vasoconstriction) of the class due to its β
2 agonist action36. It is documented that celiprolol 
decreases arteriolar resistance and enhances 
blood flow without impairing the heart function37. A 
single (400-mg) oral dose lowered standing diastolic 
BP by around 10% in healthy people while having 
little effect on systolic BP. When compared to 
propranolol, celiprolol does not produce clinically 
significant bradycardia, and it causes less dizziness, 
fatigue, and tiredness than atenolol which indicates 
its better tolerability profile38. Patients with cardio-
genic shock, second- or third-degree heart block-
age, severe bradycardia, and decompensated 
heart failure should not be used celiprolol38.

Celiprolol has been proven in multiple studies to not 
affect respiratory activity in chronic obstructive 
pulmonary disease or asthmatic patients39. Howev-
er, there have been reports of asthma and bron-
chospasm in individuals using celiprolol38, as well as 
a case of hypersensitivity pneumonitis that recurred 
after the medicine was reintroduced40. As a result, 
celiprolol should be used with caution in individuals 
with lung disease, and respiratory symptoms moni-
toring is still suggested in adults without lung illness37.

Practolol
Practolol, a second-generation β-adrenergic blocker 
introduced in 1968. Practolol inhibits the actions of the 
catecholamines epinephrine and norepinephrine by 
binding to β1-adrenergic receptors, lowering heart 
rate, cardiac output, and systolic and diastolic BP. 
Practolol is unique in that it is almost fully removed by 

renal elimination primarily through glomerular filtration 
with a half-life of 9-12 hours41.

Antihypertensive effects of practolol were studied in 
previous studies, and it was observed that practolol 
had a good and nearly equal antihypertensive 
effect as other β1-selective blockers42. However, 
oculomucocutaneous syndrome, which affects the 
skin, eyes, oral and nasal mucous membranes, ears, 
and the peritoneum is the most common adverse 
reaction linked with practolol. Muscle cramps, heart 
failure, bradycardia, hypotension, and broncho-
spasm were all reported with practolol therapy. As a 
result, practolol is no longer available in some coun-
tries, and its usage is restricted in others43.

Third generation β-blockers: Labetalol
Kennedy and Levy verified in 1975 that labetalol is 
the first representative of the third generation 
β-blockers, which inhibited isoprenaline-induced 
increases in contractile force, and heart rate. 
Furthermore, labetalol (3 mg/kg) was found to 
reduce the hypertensive effect of noradrenaline in 
vivo44. Labetalol also has a β -adrenergic antagonist 
effect in addition to α1-adrenergic antagonism. In 
terms of pharmacokinetic properties, labetalol is a 
medication with a rapid absorption rate, an exten-
sive first-pass metabolism, and a half-life of 3 to 8 
hours11. Labetalol is absorbed after oral administra-
tion with a wide range of bioavailability (11-86%) 
and peak plasma levels were reported in hyperten-
sive individuals after administration of 100 and 200 
mg dosages45.

Labetalol is an antihypertensive drug that can be 
used orally or intravenously. Labetalol hydrochloride 
is an injectable antihypertensive medication 
approved by the FDA46. A randomized control trial 
revealed that labetalol control BP (mean systolic 
and diastolic BP) in pregnant women with chronic 
hypertension47. According to a recent study, 
labetalol reduced arterial blood pressure in dogs 
with a non-significant increase in heart rate as a 
therapy for perioperative non-nociceptive acute 
hypertension48. 

Several studies on labetalol treatment in large 
groups of people examined the nature and 
frequency of adverse effects. Nausea, vomiting, 
stomach discomfort, diarrhea, and constipation are 
among the non-specific gastrointestinal side effects 
reported by up to 15% of the patients49. Tiredness, 
headaches, and skin rashes are some of the less 
commonly reported non-specific adverse effects. 
The most troublesome adverse effect of labetalol 
medication is posture-related dizziness, which 
affects roughly 5% of patients and is caused by an 
α-adrenoceptor blockade. It occurs more frequent-
ly in the early phases of treatment and when the 
medicine is given in higher doses50. Asthma, muscle 

spasms, heart failure, and symptoms of a vivid 
dream are uncommon (frequency of 3% or less) side 
effects associated with labetalol’s β-adrenoceptor 
blocking action. β adrenoceptor blockade side 
effects are often less troublesome with labetalol 
than pure β-adrenoceptor blockers45.

Carvedilol
Carvedilol is a non-selective third-generation 
β-blocker that also inhibits α1-adrenergic receptors. 
Carvedilol is a unique, multi-action cardiovascular 
medication that has been approved for hyperten-
sion in several countries51. Carvedilol has a half-life 
of 7 to 10 hours in most people which necessitates its 
twice-daily administration. Carvedilol is a lipophilic 
medication with a high absorption rate that goes 
through extensive first-pass biotransformation10,11.

Meyer-Sabellek et al. administered two doses of 
carvedilol daily for twelve months or a single dose 
for six months to hypertensive patients and found 
that both systolic and diastolic BP were reduced to 
normal values. Carvedilol lowers BP within two hours 
after administration. This response was sustained for 
24 hours and this characteristic was not observed in 
the first and second generations β-blockers52. 
Messerli and Grossman reported that the carvedilol 
α-blocking action may counterbalance some of 
the unfavorable chronotropic and inotropic effects 
associated with older β-blockers and may have a 
greater beneficial outcome on cardiovascular 
function in elderly patients53. Based on the current 
evidence, carvedilol could be a useful option tool in 
the clinicians’ hands during the difficult task of 
hypertension management. Edema, bradycardia, 
nausea, diarrhea, dizziness, hypotension, and 
blurred vision were the most prevalent side effects 
observed with carvedilol54.

Nebivolol
Nebivolol is the latest third-generation β-blocker 
with a β1 antagonistic effect and was first launched 
in 198810. Nebivolol is highly β1-selective at dosages 
of 10 mg/day with a 320-fold higher affinity for β1 
than β2 receptors in human myocardial cells. Nebiv-
olol is a well-absorbed medication that undergoes 
extensive first-pass biotransformation. Its half-life is 
around 12 hours but is prolonged to 19  h in poor 
metabolizer populations, and it is mostly eliminated 
by feces (44%) and urine (37%) 11. Nebivolol was 
found to lower BP in hypertensive rats at lower doses 
than propranolol and atenolol. It increases nitric 
oxide-induced vasodilation by triggering endotheli-
al nitric oxide synthase through β3 agonism. This 
process differs from that of other vasodilatory 
β-blockers (carvedilol, labetalol), which work by 
blocking α-adrenergic receptors. In the United 
States, nebivolol is permitted for hypertension treat-
ment, while in Europe, it is licensed for hypertension 
and heart failure55.

Several clinical investigations with different doses 
(ranging from 5 to 40 mg/day) have examined its 
antihypertensive impact based on its pharmaco-
logical properties. Both systolic and diastolic BP was 
reduced in these studies, confirming its antihyper-
tensive action56. In hypertensive rats, Ceron et al. 
examined the nebivolol and metoprolol effects and 
reported that both β-adrenergic antagonists were 
antihypertensive, but only nebivolol produced 
antihypertrophic effects in the aortic tissue, as well 
as systemic and vascular antioxidant benefits. 
Neither of these effects was found after therapy 
with metoprolol57. Age does not affect the pharma-
cokinetics of nebivolol. However, for people over 
the age of 65, the suggested starting dose is 2.5 mg 
per day. This is following the fact that many other 
antihypertensive medications are reduced in dose 
for elderly individuals. Nebivolol is also effective in 
lowering cardiovascular illness and death in older 
individuals with heart failure58. According to Coats 
and Jain, nebivolol is a promising antihypertensive 
medication with excellent antioxidative character-
istics due to its ability to release nitric oxide59.  

It has demonstrated significant efficacy and safety 
in lowering BP and avoiding organ damage, as well 
as its ability to act as an effective disease-modifying 
agent in elderly heart failure patients regardless of 
left ventricular ejection fraction, making it a promis-
ing treatment choice for high-risk hypertension59. 
The rate of discontinuation owing to adverse events 
(AEs) among nebivolol-treated patients (all dosag-
es) was reported to be low (2.6%) and equivalent to 
placebo (2.0%). The most prevalent AEs in nebivolol 
patients were headache (7.1% vs. 5.9% for place-
bo), fatigue (3.6 % vs. 1.5 percent), and dizziness 
(2.9% vs. 2.0 percent) 55. According to the recent 
Korean study conducted among 3250 participants 
reported that nebivolol can be utilized to improve 
BP outcomes in hypertensive patients with and 
without comorbidities, either alone or in conjunction 
with other antihypertensive medications. Most side 
effects were mild such as dizziness (1.3%), head-
ache (1.0%), and dyspnea (0.9%) 60.

CONCLUSION
First-generation β-blockers lower blood pressure by 
reducing the contractile strength and rate of the 
heart, which in turn lowers cardiac output. This 
action allows them to be used in hypertensive 
patients. On the other hand, first-generation 
β-blockers are not recommended for diabetic, 
asthmatic, and chronic obstructive pulmonary 
disease patients. The second-generation β-adrener-
gic antagonists have β1-receptor selectivity. As a 
result, they play a role in lowering cardiac output 
and activation of the renin-angiotensin system and 
thus reducing blood pressure. Therefore, 
second-generation β-blockers are an effective 

pharmacological option for the treatment of hyper-
tension, with a lower risk of adverse effects associat-
ed with antagonism of β2-receptor. Third-genera-
tion β-blockers show improved effects on patients 
with cardiovascular disorders when compared to 
the representatives of the previous two generations. 
This class of β-blockers (labetalol, carvedilol, and 
nebivolol) has vasodilatory abilities and has an extra 
beneficial influence on metabolic and hemody-
namic parameters, with fewer adverse effects. 
However, the effectiveness and benefit of β-block-
ers as first‐line therapy for hypertension is still contro-
versial.  
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INTRODUCTION
Sexual harassment at the workplace is “any 
behaviour characterized by the making of unwel-
come and inappropriate sexual remarks or physical 
advances in a workplace or other professional or 
social situation” 1. According to section 509 of the 
Pakistan Penal Code, sexual harassment is a crimi-
nal offense, because of which the offender can 
receive a sentence of imprisonment of three years 
in prison and a financial penalty of up to PKR 
500,0002.

Sexual harassment is a known source of stress in 
nurses, which makes them vulnerable to mental 
health issues while also affecting their professional 
performance3. In 2016, 26.9% of nurses from public 
sector hospitals of Lahore faced sexual violence 
mainly at the hands of male colleagues, patients 
and attendants4. According to the study of the 
University of Punjab significant positive correlation 
was found between sexual harassment at the work-
place and symptoms of PTSD 5.

Studies report that sexual harassment at the work-
place is positively associated with mental health 
issues and contributes to depression and anxiety in 
the victims6,7. Therefore, it is evident that depression 
leads to reduced productivity at the workplace8. 
On a global level, things are hardly different. Studies 
from the US claim that sexual harassment of female 
doctors and discrimination against them is “ram-
pantly” increasing9. An Australian study reported 
that post-graduate trainee doctors faced harass-
ment by male colleagues as they are in a higher 
position of authority than them10. One study from 
Canada concluded that sexual harassment was 
one of the most common types of harassment 
faced by female doctors and was associated with 
negative mental health consequences such as 
burnout11. Studies from Australia indicate that 29% of 
junior female doctors’ experience harassment in the 
first two years of their residency12. A study from the 
Kingdom of Saudi Arabia studied the perceptions of 
doctors working in hospitals in KSA, 20.7% of female 
doctors under 30 years of age felt they experienced 
some form of sexual harassment at the hands of 
male doctors13.

However, what makes it a public health issue of 
considerable significance is that in a country like 
Pakistan, where there is already a dearth of practic-
ing doctors with a density of physicians to the popu-
lation of 7.8/10000, sexual harassment is a cruel 
deterrent for female doctors joining the work-
force14,15. A study from KPK indicated that 69.5% of 
nurses and 52.2% of female doctors experience 
some sort of sexual harassment at the workplace16. 
Although some work on the topic has been record-
ed in Pakistan, including that on nurses and in the 
banking sector, there is scant data from Rawalpindi 

regarding female doctors. The study aimed to find 
an association that exists between the workplace 
sexual harassment of female doctors and mental 
health issues, including depression, anxiety, and 
stress.

METHODS
A cross-sectional study was conducted at three 
tertiary care hospitals of Rawalpindi, two public 
sectors and one private sector, using non-probabili-
ty convenience sampling over 06 months from June 
2020 to November 2020. The sample size was calcu-
lated using OpenEpi software. Total n=328 samples, 
out of which 27 forms were incomplete and were 
not included in our data analysis. The female 
doctors including House officers, Post Graduate 
Trainees, Senior Registrars, Assistant, Associate and 
Full Professors working in tertiary care hospitals of 
Rawalpindi, who had held the same post for at 
least3 months were included in the study. Those not 
meeting the criteria or not wishing to participate 
were excluded.

Data was collected via both Google forms as well 
as in-person from lady doctors working in both 
public as well as private hospitals of Rawalpindi. 
Approval letters were obtained from the IRB/ERCs of 
the concerned institutions (Ref. No. 165/IREF/R-
MU/2020, No. MSPH-Thesis-Per/09-03) before the 
commencement of data collection. Informed 
consent was taken from each respondent before 
filling the form, both in the paper-based as well as 
Google forms version.

Respondents were assured of complete confidenti-
ality. They were told that they could withdraw at 
any time without any fear of repercussion. They 
were also explained that neither they would not 
receive any compensation, monetary or otherwise, 
for their participation in this study. Writing the name 
was optional and the names that were given by the 
respondents were removed before analysis. The 
data given by the respondents remained with the 
primary investigator and was not shared with 
anyone else. The demographic information form 
contained the respondent’s age, marital status, 
designation, whether the hospital is private or public 
sector, perceived sources of stress and monthly 
household income. 

Data collection tools included a demographic 
information form, the Sexual Harassment Experience 
Questionnaire (SHEQ) and the Depression, Anxiety 
and Stress Scale (DASS). The SHEQ is a 35-item ques-
tionnaire that addresses workplace sexual harass-
ment via 3 subscales including gender harassment 
(7 items), unwanted sexual attention (21 items) and 
sexual coercion (7 items). It uses a 4-point scale, the 
score on which ranges from 35 to 140, a higher 
score signifying more frequent harassment experi-

ences. The internal consistency coefficient for the 
SHEQ is 0.95 in total. All items of the SHEQ are deter-
mined empirically and had been assessed by 
specialists, hence there was adequate content 
validity. The respondents were asked to record only 
happening from the last 3 months.

DASS is a 42-item questionnaire by Lovibond and 
Lovibond, was used to measure depression (14 
items), anxiety (14 items) and stress (14 items) 
among lady doctors. Each item is graded from 1-3. 
The total score ranges from 0 to 136. The scale has a 
Cronbach’s alpha of 0.89. A study deems the validi-
ty of DASS as high. The respondents recorded 
happenings from the last1 week. Statistical Pack-
age for Social Sciences (SPSS) version 26 was used 
for entry and statistical analyses of data. Demo-
graphic information was reported as frequencies 
and percentages. Pearson’s correlation was used 
for correlation of SHEQ total and subscale scores 
with DASS total and subscale scores and p-value 

less than 0.05 was considered statistically significant.

RESULTS
The mean age of participants was 30.12±7.8 years. 
Most of them had spent an average of 4.15 years 
working and 2 years at the current post. On aver-
age, their monthly household income was one 
hundred and forty-one thousand Pakistani Rupees. 
Most of the respondents were House Officers 
(41.9%), followed by Medical Officers/Postgraduate 
Trainees (35.9%), Senior Registrars/Assistant Profes-
sors (16.3%) and Associate/Full Professors (6%). Most 
of the respondents were married (51.2%). Sample 
from public and private hospitals was approximate-
ly 50% from each type of hospital (Table 1). The 
mean total SHEQ score of the participants was 
48.23±14.84. The highest mean score was for 
Unwanted Sexual Attention (28.80±9.53) followed 
by Gender Harassment (11.06±3.84). The least mean 
score was of Sexual Coercion (8.37±2.75). 

DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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First-generation β-blockers nonselective β-block-
ers: Propranolol
Propranolol was the first developed b-blocker used 
in clinical practice in 1964. Propranolol is a lipophilic 
substance that can cross the blood-brain barrier. It 
has good absorption when taken orally, however, it 
is subject to the first-pass metabolism, with only 25% 
of the medication reaching the systemic circula-
tion. Propranolol has a large volume of (near 4L/kg), 
90% plasma protein binding, and a short half-life (3-6 
hours) 10,11. Propranolol reduces systolic and diastolic 
BP, as well as cardiac output and renin-angiotensin 
system activity11.

Propranolol’s antihypertensive effect on diastolic 
and systolic blood pressure has been described in 
prior studies12. It is found that two or four daily 
dosages of propranolol (160-320 mg) were effective 
in lowering blood pressure in hypertensive patients 
to normal values12. According to the recent review, 
propranolol has emerged as a valuable tool for 

clinicians in the cost-effective treatment of hyper-
tension. Propranolol does not cause postural or 
exercise hypotension, and it appears to be more 
patient-friendly than other medications. The best 
management of supine blood pressure is usually 
achieved with propranolol13. 

The non-selective β-adrenergic antagonism of 
propranolol can induce major adverse effects, such 
as bronchospasm in people with asthma or chronic 
obstructive pulmonary disease, which are linked to β
2-receptor antagonism. Furthermore, due to β2 
antagonism on the peripheral vasculature, proprano-
lol may raise peripheral vascular resistance10,13. 
However, more propranolol comparison trials are 
needed to determine the effect and safety in differ-
ent populations.

Pindolol
Pindolol is a β-adrenergic blocker that has equally 
potent activity on βl- and β2 adrenoceptors and 

holds partial agonist activity. It has a high systemic 
availability due to its minimal first-pass effect. Pindo-
lol’s duration of action is longer than propranolol’s. 
Pindolol is quickly and completely absorbed and 
after 1.5 to 2 hours reaches its maximum plasma 
level. It has a half-life of 3-4 hours, and 40% of the 
medication is excreted unaltered in the urine14.

Pindolol is commonly given twice or three times a 
day in the treatment of hypertension. However, it is 
also reported that the β-blocking action of a single 
oral dose of 10 mg pindolol has been observed to 
last for 24 hours15. According to a previously 
published review which evaluates several hundred 
clinical trials performed in many countries reported 
that BP reductions achieved with pindolol were not 
statistically different from those achieved with other 
beta-blockers, whether cardio-selective (metopro-
lol, atenolol) or not (propranolol, timolol, nadolol). 
Pindolol slowed the resting heart rate less than the 
other five medications. Pindolol caused less brady-
cardia than propranolol16.

Although pindolol is as effective as propranolol in 
the treatment of hypertension, however, it is report-
ed that central nervous system adverse effects 
were more frequent with pindolol. A “ceiling effect” 
may occur as dosages are increased above 20 to 
30 mg/day, which means that further BP decreases 
may not be possible. Some individuals will experi-
ence a paradoxical increase in BP with an increase 
in dose17.

The second-generation β-blockers Selective β-1 
blockers: Atenolol
Atenolol is a second-generation β1-selective adrener-
gic antagonist used to treat hypertension. Atenolol 
was developed in 1973. Atenolol is a hydrophilic medi-
cation with a 50% absorption rate. It has a half-life of 
5-8 hours and is predominantly removed via the renal 
route without any biotransformation11. Atenolol binds 
to β-1 adrenergic receptors in vascular smooth 
muscle and the heart and inhibiting the positive 
inotropic and chronotropic effects of endogenous 
catecholamines (isoproterenol, norepinephrine, and 
epinephrine), and thus block the sympathetic stimula-
tion. Heart rate, BP, and cardiac contractility 
decrease due to this activity18.

Atenolol is one of the most frequently used β-blockers 
in clinical practice, and it is frequently employed as a 
reference medication in hypertension randomized 
controlled trials19. Previous research has shown that 
atenolol, either alone or in combination with other 
antihypertensive medications is effective in the treat-
ment of hypertension18. A recently published meta- 
analysis revealed that the weaker ability of non-vaso-
dilation β-blockers (mostly atenolol) to reduce central 
vs peripheral systolic blood pressure occurred mostly 
from heart rate reduction19. According to a 

meta-analysis of five trials (17,671 participants) 
comparing atenolol to other antihypertensive drugs, 
atenolol has, similar efficacy to the other drugs in 
terms of lowering BP, but there was significantly higher 
mortality in the atenolol group for the 4.6-year 
follow-up period. Importantly, the atenolol group had 
also a higher risk of cardiovascular death and stroke20.

Furthermore, a recent randomized controlled study 
revealed that bisoprolol might have an improved 
effect on central aortic pressure than atenolol21. 
According to an Indian study conducted among 
440 hypertensive patients, atenolol induced cold 
extremities (1.18%), headache and dizziness (1.41%), 
dyspnea (0.94%), edema (0.70%), and bradycardia 
(0.47%) 22. Additionally, an Ethiopian study conduct-
ed at an ambulatory clinic in a tertiary care hospital 
showed observed patients with atenolol therapy 
experienced swollen feet/legs and cold hands/feet 
as an adverse effect23. According to Carlberg et al., 
the suitability and efficacy of atenolol as an antihy-
pertensive medication is presently debatable and 
its use as a reference drug in antihypertensive thera-
py trials might no longer be appropriate20.

Metoprolol
Metoprolol, second-generation β-blockers was 
introduced in 1973. Metoprolol is a non-vasodilating 
β-1 adrenergic antagonist licensed by the Food 
and Drug Administration (FDA) for hypertension. 
Lipophilicity, high absorption rate, widespread 
first-pass metabolism, and a half-life of 3 to 4 hours 
are the key pharmacokinetic features of metopro-
lol24. A randomized trial found that metoprolol 
improved endothelial function and carotid artery 
flexibility while also lowering BP in mildly hyperten-
sive subjects25. It is reported that the animals’ blood 
pressure reduced after the administration of oral 
metoprolol (0.7 mmol/kg) administration for 
5-months. A similar effect was also observed with 
intravenous (15 μmol/kg) administration of metopr-
olol for four days26. 

An antihypertensive effect has also been seen in 
hypertensive individuals treated with metoprolol 
(25-200 mg). Metoprolol reduced both systolic and 
diastolic BP to normal levels after six months of treat-
ment, with no change in left ventricular mass. These 
findings revealed an antihypertensive effect of 
metoprolol without an antihypertrophic outcome. 
However, on the other hand, metoprolol-treated 
patients were more likely to feel fatigued, increased 
perspiration, and have sleep difficulties. Further-
more, greater doses of metoprolol have a higher risk 
of causing adverse effects 27.

Bisoprolol
Bisoprolol is an effective and safe antihypertensive 
drug due to its strong β1-selectivity, long duration of 
action, and favorable pharmacokinetic features21. 

Bisoprolol is a low lipophilic drug with a long half-life (9 
to 12 hours) and high bioavailability (80%) compared 
to most β-blockers, which have reduced bioavailabili-
ty due to significant first-pass metabolism28. 

Bisoprolol, like other β1-blockers, has a negative 
inotropic and chronotropic effect, which means it 
reduces heart rate and force of contractions. Bisop-
rolol also lowers myocardial cell oxygen consump-
tion21,28. Bisoprolol has been extensively studied for 
the treatment of essential hypertension all over the 
world29. FDA approved bisoprolol for hypertension 
therapy10. According to a multicentric observation-
al study, bisoprolol can be utilized as a first-line treat-
ment for people with stage I essential hypertension. 
Bradycardia is a commonly reported adverse effect 
of bisoprolol due to its negative chronotropic and 
inotropic effects29.

Betaxolol
Betaxolol is a strong long-acting β1-selective adren-
ergic blocker30. It has a minimal membrane-stabiliz-
ing (local anesthetic) effect and no partial agonist 
(intrinsic sympathomimetic) activity30. According to 
the FDA, topical betaxolol is indicated for patients 
with ocular hypertension and chronic open-angle 
glaucoma. The FDA has approved its use to treat 
essential hypertension in its systemic form31. The 
bioavailability of betaxolol after oral administration 
ranges from 80 to 89% and is unaffected by the 
presence of food in the gut. Betaxolol is distributed 
in several places, including the placenta and milk. It 
is converted primarily into inactive metabolites and 
excreted through urine; however, some unaltered 
drug (about 15% of a dose) is also excreted. It has a 
long half-life (14 to 22 hours), which is prolonged by 
severe renal impairment but not by hepatic failure31. 
Its half-life is also longer in older people and 
newborn babies. Otherwise, its pharmacokinetic 
behavior in infants and adults is nearly the same32. 

Betaxolol single oral dose (10 to 20 mg per day) is 
advised as a starting dose for mild to severe hyper-
tension. Betaxolol’s antihypertensive effect has 
been studied in several trials. These studies reported 
that 20mg daily dose was found to be the most 
effective in most people with mild hypertension32. 
Most patients have responded favorably to betaxo-
lol, but long-term experience (greater than a year) 
is limited to a small number of patients. A few cases 
of severe bradycardia have been reported mostly 
in elderly individuals or those given a higher dose 
(40 mg/day). Bronchoconstriction has only been 
recorded in rare cases. The most typically reported 
adverse reactions were mild central symptoms such 
as fatigue and headaches30.

Acebutolol
Acebutolol, a cardio-selective β1-receptor blocker 
with some intrinsic sympathomimetic activity (ISA) 

and has been demonstrated to be useful in treating 
hypertension33. Acebutolol is quickly absorbed and 
has a long terminal half-life (8-1 1 h). It is revealed 
that acebutolol appeared to be both a safe and 
effective antihypertensive drug than a placebo33. 

Acebutolol is effective in the treatment of mild to 
moderately severe essential hypertension, and it is 
better tolerated than propranolol in terms of central 
nervous system (CNS) adverse effects with a 
much-reduced effect on heart rate34. Once-daily 
acebutolol as monotherapy is claimed to give 
effective control in a vast majority of people with 
mild to moderate essential hypertension, and when 
administered in conjunction with diuretics results in a 
further reduction in BP. Acebutolol, on the other 
hand, has documented side effects include 
dizziness, headache, fatigue, and gastrointestinal 
distress, which are also common with all β block-
ers35.

Celiprolol
Celiprolol is a second-generation β1-adrenoceptor 
antagonist with partial β2 agonist action. It has an 
antihypertensive activity like other blockers, but it 
lacks the typical adverse effects (bronchoconstric-
tion, left ventricular function depression, and 
peripheral vasoconstriction) of the class due to its β
2 agonist action36. It is documented that celiprolol 
decreases arteriolar resistance and enhances 
blood flow without impairing the heart function37. A 
single (400-mg) oral dose lowered standing diastolic 
BP by around 10% in healthy people while having 
little effect on systolic BP. When compared to 
propranolol, celiprolol does not produce clinically 
significant bradycardia, and it causes less dizziness, 
fatigue, and tiredness than atenolol which indicates 
its better tolerability profile38. Patients with cardio-
genic shock, second- or third-degree heart block-
age, severe bradycardia, and decompensated 
heart failure should not be used celiprolol38.

Celiprolol has been proven in multiple studies to not 
affect respiratory activity in chronic obstructive 
pulmonary disease or asthmatic patients39. Howev-
er, there have been reports of asthma and bron-
chospasm in individuals using celiprolol38, as well as 
a case of hypersensitivity pneumonitis that recurred 
after the medicine was reintroduced40. As a result, 
celiprolol should be used with caution in individuals 
with lung disease, and respiratory symptoms moni-
toring is still suggested in adults without lung illness37.

Practolol
Practolol, a second-generation β-adrenergic blocker 
introduced in 1968. Practolol inhibits the actions of the 
catecholamines epinephrine and norepinephrine by 
binding to β1-adrenergic receptors, lowering heart 
rate, cardiac output, and systolic and diastolic BP. 
Practolol is unique in that it is almost fully removed by 

renal elimination primarily through glomerular filtration 
with a half-life of 9-12 hours41.

Antihypertensive effects of practolol were studied in 
previous studies, and it was observed that practolol 
had a good and nearly equal antihypertensive 
effect as other β1-selective blockers42. However, 
oculomucocutaneous syndrome, which affects the 
skin, eyes, oral and nasal mucous membranes, ears, 
and the peritoneum is the most common adverse 
reaction linked with practolol. Muscle cramps, heart 
failure, bradycardia, hypotension, and broncho-
spasm were all reported with practolol therapy. As a 
result, practolol is no longer available in some coun-
tries, and its usage is restricted in others43.

Third generation β-blockers: Labetalol
Kennedy and Levy verified in 1975 that labetalol is 
the first representative of the third generation 
β-blockers, which inhibited isoprenaline-induced 
increases in contractile force, and heart rate. 
Furthermore, labetalol (3 mg/kg) was found to 
reduce the hypertensive effect of noradrenaline in 
vivo44. Labetalol also has a β -adrenergic antagonist 
effect in addition to α1-adrenergic antagonism. In 
terms of pharmacokinetic properties, labetalol is a 
medication with a rapid absorption rate, an exten-
sive first-pass metabolism, and a half-life of 3 to 8 
hours11. Labetalol is absorbed after oral administra-
tion with a wide range of bioavailability (11-86%) 
and peak plasma levels were reported in hyperten-
sive individuals after administration of 100 and 200 
mg dosages45.

Labetalol is an antihypertensive drug that can be 
used orally or intravenously. Labetalol hydrochloride 
is an injectable antihypertensive medication 
approved by the FDA46. A randomized control trial 
revealed that labetalol control BP (mean systolic 
and diastolic BP) in pregnant women with chronic 
hypertension47. According to a recent study, 
labetalol reduced arterial blood pressure in dogs 
with a non-significant increase in heart rate as a 
therapy for perioperative non-nociceptive acute 
hypertension48. 

Several studies on labetalol treatment in large 
groups of people examined the nature and 
frequency of adverse effects. Nausea, vomiting, 
stomach discomfort, diarrhea, and constipation are 
among the non-specific gastrointestinal side effects 
reported by up to 15% of the patients49. Tiredness, 
headaches, and skin rashes are some of the less 
commonly reported non-specific adverse effects. 
The most troublesome adverse effect of labetalol 
medication is posture-related dizziness, which 
affects roughly 5% of patients and is caused by an 
α-adrenoceptor blockade. It occurs more frequent-
ly in the early phases of treatment and when the 
medicine is given in higher doses50. Asthma, muscle 

spasms, heart failure, and symptoms of a vivid 
dream are uncommon (frequency of 3% or less) side 
effects associated with labetalol’s β-adrenoceptor 
blocking action. β adrenoceptor blockade side 
effects are often less troublesome with labetalol 
than pure β-adrenoceptor blockers45.

Carvedilol
Carvedilol is a non-selective third-generation 
β-blocker that also inhibits α1-adrenergic receptors. 
Carvedilol is a unique, multi-action cardiovascular 
medication that has been approved for hyperten-
sion in several countries51. Carvedilol has a half-life 
of 7 to 10 hours in most people which necessitates its 
twice-daily administration. Carvedilol is a lipophilic 
medication with a high absorption rate that goes 
through extensive first-pass biotransformation10,11.

Meyer-Sabellek et al. administered two doses of 
carvedilol daily for twelve months or a single dose 
for six months to hypertensive patients and found 
that both systolic and diastolic BP were reduced to 
normal values. Carvedilol lowers BP within two hours 
after administration. This response was sustained for 
24 hours and this characteristic was not observed in 
the first and second generations β-blockers52. 
Messerli and Grossman reported that the carvedilol 
α-blocking action may counterbalance some of 
the unfavorable chronotropic and inotropic effects 
associated with older β-blockers and may have a 
greater beneficial outcome on cardiovascular 
function in elderly patients53. Based on the current 
evidence, carvedilol could be a useful option tool in 
the clinicians’ hands during the difficult task of 
hypertension management. Edema, bradycardia, 
nausea, diarrhea, dizziness, hypotension, and 
blurred vision were the most prevalent side effects 
observed with carvedilol54.

Nebivolol
Nebivolol is the latest third-generation β-blocker 
with a β1 antagonistic effect and was first launched 
in 198810. Nebivolol is highly β1-selective at dosages 
of 10 mg/day with a 320-fold higher affinity for β1 
than β2 receptors in human myocardial cells. Nebiv-
olol is a well-absorbed medication that undergoes 
extensive first-pass biotransformation. Its half-life is 
around 12 hours but is prolonged to 19  h in poor 
metabolizer populations, and it is mostly eliminated 
by feces (44%) and urine (37%) 11. Nebivolol was 
found to lower BP in hypertensive rats at lower doses 
than propranolol and atenolol. It increases nitric 
oxide-induced vasodilation by triggering endotheli-
al nitric oxide synthase through β3 agonism. This 
process differs from that of other vasodilatory 
β-blockers (carvedilol, labetalol), which work by 
blocking α-adrenergic receptors. In the United 
States, nebivolol is permitted for hypertension treat-
ment, while in Europe, it is licensed for hypertension 
and heart failure55.

Several clinical investigations with different doses 
(ranging from 5 to 40 mg/day) have examined its 
antihypertensive impact based on its pharmaco-
logical properties. Both systolic and diastolic BP was 
reduced in these studies, confirming its antihyper-
tensive action56. In hypertensive rats, Ceron et al. 
examined the nebivolol and metoprolol effects and 
reported that both β-adrenergic antagonists were 
antihypertensive, but only nebivolol produced 
antihypertrophic effects in the aortic tissue, as well 
as systemic and vascular antioxidant benefits. 
Neither of these effects was found after therapy 
with metoprolol57. Age does not affect the pharma-
cokinetics of nebivolol. However, for people over 
the age of 65, the suggested starting dose is 2.5 mg 
per day. This is following the fact that many other 
antihypertensive medications are reduced in dose 
for elderly individuals. Nebivolol is also effective in 
lowering cardiovascular illness and death in older 
individuals with heart failure58. According to Coats 
and Jain, nebivolol is a promising antihypertensive 
medication with excellent antioxidative character-
istics due to its ability to release nitric oxide59.  

It has demonstrated significant efficacy and safety 
in lowering BP and avoiding organ damage, as well 
as its ability to act as an effective disease-modifying 
agent in elderly heart failure patients regardless of 
left ventricular ejection fraction, making it a promis-
ing treatment choice for high-risk hypertension59. 
The rate of discontinuation owing to adverse events 
(AEs) among nebivolol-treated patients (all dosag-
es) was reported to be low (2.6%) and equivalent to 
placebo (2.0%). The most prevalent AEs in nebivolol 
patients were headache (7.1% vs. 5.9% for place-
bo), fatigue (3.6 % vs. 1.5 percent), and dizziness 
(2.9% vs. 2.0 percent) 55. According to the recent 
Korean study conducted among 3250 participants 
reported that nebivolol can be utilized to improve 
BP outcomes in hypertensive patients with and 
without comorbidities, either alone or in conjunction 
with other antihypertensive medications. Most side 
effects were mild such as dizziness (1.3%), head-
ache (1.0%), and dyspnea (0.9%) 60.

CONCLUSION
First-generation β-blockers lower blood pressure by 
reducing the contractile strength and rate of the 
heart, which in turn lowers cardiac output. This 
action allows them to be used in hypertensive 
patients. On the other hand, first-generation 
β-blockers are not recommended for diabetic, 
asthmatic, and chronic obstructive pulmonary 
disease patients. The second-generation β-adrener-
gic antagonists have β1-receptor selectivity. As a 
result, they play a role in lowering cardiac output 
and activation of the renin-angiotensin system and 
thus reducing blood pressure. Therefore, 
second-generation β-blockers are an effective 

pharmacological option for the treatment of hyper-
tension, with a lower risk of adverse effects associat-
ed with antagonism of β2-receptor. Third-genera-
tion β-blockers show improved effects on patients 
with cardiovascular disorders when compared to 
the representatives of the previous two generations. 
This class of β-blockers (labetalol, carvedilol, and 
nebivolol) has vasodilatory abilities and has an extra 
beneficial influence on metabolic and hemody-
namic parameters, with fewer adverse effects. 
However, the effectiveness and benefit of β-block-
ers as first‐line therapy for hypertension is still contro-
versial.  
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INTRODUCTION
Sexual harassment at the workplace is “any 
behaviour characterized by the making of unwel-
come and inappropriate sexual remarks or physical 
advances in a workplace or other professional or 
social situation” 1. According to section 509 of the 
Pakistan Penal Code, sexual harassment is a crimi-
nal offense, because of which the offender can 
receive a sentence of imprisonment of three years 
in prison and a financial penalty of up to PKR 
500,0002.

Sexual harassment is a known source of stress in 
nurses, which makes them vulnerable to mental 
health issues while also affecting their professional 
performance3. In 2016, 26.9% of nurses from public 
sector hospitals of Lahore faced sexual violence 
mainly at the hands of male colleagues, patients 
and attendants4. According to the study of the 
University of Punjab significant positive correlation 
was found between sexual harassment at the work-
place and symptoms of PTSD 5.

Studies report that sexual harassment at the work-
place is positively associated with mental health 
issues and contributes to depression and anxiety in 
the victims6,7. Therefore, it is evident that depression 
leads to reduced productivity at the workplace8. 
On a global level, things are hardly different. Studies 
from the US claim that sexual harassment of female 
doctors and discrimination against them is “ram-
pantly” increasing9. An Australian study reported 
that post-graduate trainee doctors faced harass-
ment by male colleagues as they are in a higher 
position of authority than them10. One study from 
Canada concluded that sexual harassment was 
one of the most common types of harassment 
faced by female doctors and was associated with 
negative mental health consequences such as 
burnout11. Studies from Australia indicate that 29% of 
junior female doctors’ experience harassment in the 
first two years of their residency12. A study from the 
Kingdom of Saudi Arabia studied the perceptions of 
doctors working in hospitals in KSA, 20.7% of female 
doctors under 30 years of age felt they experienced 
some form of sexual harassment at the hands of 
male doctors13.

However, what makes it a public health issue of 
considerable significance is that in a country like 
Pakistan, where there is already a dearth of practic-
ing doctors with a density of physicians to the popu-
lation of 7.8/10000, sexual harassment is a cruel 
deterrent for female doctors joining the work-
force14,15. A study from KPK indicated that 69.5% of 
nurses and 52.2% of female doctors experience 
some sort of sexual harassment at the workplace16. 
Although some work on the topic has been record-
ed in Pakistan, including that on nurses and in the 
banking sector, there is scant data from Rawalpindi 

regarding female doctors. The study aimed to find 
an association that exists between the workplace 
sexual harassment of female doctors and mental 
health issues, including depression, anxiety, and 
stress.

METHODS
A cross-sectional study was conducted at three 
tertiary care hospitals of Rawalpindi, two public 
sectors and one private sector, using non-probabili-
ty convenience sampling over 06 months from June 
2020 to November 2020. The sample size was calcu-
lated using OpenEpi software. Total n=328 samples, 
out of which 27 forms were incomplete and were 
not included in our data analysis. The female 
doctors including House officers, Post Graduate 
Trainees, Senior Registrars, Assistant, Associate and 
Full Professors working in tertiary care hospitals of 
Rawalpindi, who had held the same post for at 
least3 months were included in the study. Those not 
meeting the criteria or not wishing to participate 
were excluded.

Data was collected via both Google forms as well 
as in-person from lady doctors working in both 
public as well as private hospitals of Rawalpindi. 
Approval letters were obtained from the IRB/ERCs of 
the concerned institutions (Ref. No. 165/IREF/R-
MU/2020, No. MSPH-Thesis-Per/09-03) before the 
commencement of data collection. Informed 
consent was taken from each respondent before 
filling the form, both in the paper-based as well as 
Google forms version.

Respondents were assured of complete confidenti-
ality. They were told that they could withdraw at 
any time without any fear of repercussion. They 
were also explained that neither they would not 
receive any compensation, monetary or otherwise, 
for their participation in this study. Writing the name 
was optional and the names that were given by the 
respondents were removed before analysis. The 
data given by the respondents remained with the 
primary investigator and was not shared with 
anyone else. The demographic information form 
contained the respondent’s age, marital status, 
designation, whether the hospital is private or public 
sector, perceived sources of stress and monthly 
household income. 

Data collection tools included a demographic 
information form, the Sexual Harassment Experience 
Questionnaire (SHEQ) and the Depression, Anxiety 
and Stress Scale (DASS). The SHEQ is a 35-item ques-
tionnaire that addresses workplace sexual harass-
ment via 3 subscales including gender harassment 
(7 items), unwanted sexual attention (21 items) and 
sexual coercion (7 items). It uses a 4-point scale, the 
score on which ranges from 35 to 140, a higher 
score signifying more frequent harassment experi-

ences. The internal consistency coefficient for the 
SHEQ is 0.95 in total. All items of the SHEQ are deter-
mined empirically and had been assessed by 
specialists, hence there was adequate content 
validity. The respondents were asked to record only 
happening from the last 3 months.

DASS is a 42-item questionnaire by Lovibond and 
Lovibond, was used to measure depression (14 
items), anxiety (14 items) and stress (14 items) 
among lady doctors. Each item is graded from 1-3. 
The total score ranges from 0 to 136. The scale has a 
Cronbach’s alpha of 0.89. A study deems the validi-
ty of DASS as high. The respondents recorded 
happenings from the last1 week. Statistical Pack-
age for Social Sciences (SPSS) version 26 was used 
for entry and statistical analyses of data. Demo-
graphic information was reported as frequencies 
and percentages. Pearson’s correlation was used 
for correlation of SHEQ total and subscale scores 
with DASS total and subscale scores and p-value 

less than 0.05 was considered statistically significant.

RESULTS
The mean age of participants was 30.12±7.8 years. 
Most of them had spent an average of 4.15 years 
working and 2 years at the current post. On aver-
age, their monthly household income was one 
hundred and forty-one thousand Pakistani Rupees. 
Most of the respondents were House Officers 
(41.9%), followed by Medical Officers/Postgraduate 
Trainees (35.9%), Senior Registrars/Assistant Profes-
sors (16.3%) and Associate/Full Professors (6%). Most 
of the respondents were married (51.2%). Sample 
from public and private hospitals was approximate-
ly 50% from each type of hospital (Table 1). The 
mean total SHEQ score of the participants was 
48.23±14.84. The highest mean score was for 
Unwanted Sexual Attention (28.80±9.53) followed 
by Gender Harassment (11.06±3.84). The least mean 
score was of Sexual Coercion (8.37±2.75). 

The total mean DASS score reported by our partici-
pants was 31±26.92. Stress was reported as the 
highest factor (mean score 14.44) followed by 

Depression (mean score 10.36). Anxiety was report-
ed as the least (mean score 7.64) by participants of 
this study (Table 1). 

DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

Variables N (%)

Mean SHEQ Scores Mean DASS Scores

Gender 
Harassment

Unwanted 
Sexual 

Attention

Sexual 
Coercion

SHEQ Total Depression Anxiety Stress DASS Total

Marital Status

Unmarried
143 

(47.5) 12.24±3.83 31.81±10.64 8.87±33.33 52.83±16.25 11.85±11.23 8.73±7.81 15.44±11.25 33.99±28.11

Married 154 
(51.2) 9.96±3.55 26.02±7.51 8.02±2.05 44±12.16 8.83±9.93 6.66±7.52 13.30±10.08 28.05±25.66

Divorced 1(0.3) 15±0 26±0 9±0 50±0 20±0 16±0 32±0 64±0
Widowed 3 (1) 9.33±1.15 29±6.92 7±0 45.33±8.08 14.67±9.23 3.33±1.15 19.33±11.54 30.67±19.63
p-Value 0.001* 0.001* 0.093 0.001* 0.063 0.058 0.098 0.163

Designation
House 
Officer

126 
(41.9) 12.21±3.89 31.49±10.45 8.79±3.22 52.49±15.92 11.9±10.33 8.84±7.63 15.17±11.22 33.99±27.65

Medical 
Officers/ 
Post 
Graduate 
Trainee

108 
(35.9) 10.61±3.80 28.57±9.42 8.49±2.78 47.68±14.96 10.33±11.17 7.76±8.10 14.72±10.45 31.43±27.73

Senior 
Registrar/ 
Assistant 
Professor

49 
(16.3) 9.98±3.50 24.53±5.47 7.49±1.16 42±9.25 8.16±8.15 6.24±7.25 13.39±10.68 27.45±24.76

Associate 
Professor/ 
Full 
Professor

18 (6) 8.61±2.03 22.94±3.89 7.11±0.45 38.67±5.29 5.67±7.61 2.33±3.08 10.44±8.36 17.39±17.28

p-Value 0.001* 0.001* 0.007* 0.0010 0.041* 0.004* 0.305 0.007*
Hospital Type

Private 144 
(47.8) 10.78±3.59 27.79±9.06 7.92±1.89 46.49±13.21 10.15±10.64 7.29±7.51 14.39±10.54 30.98±27.00

Public 157 
(52.2) 11.31±4.07 29.73±9.90 8.79±3.32 49.82±16.06 10.55±10.68 7.96±7.88 14.48±10.93 31.04±26.96

p-Value 0.087 0.039* 0.001* 0.015* 0.728 0.511 0.939 0.760
Total 301

(100) 11.06±3.85 28.80±9.54 8.37±2.76 48.23±14.84 10.36±10.65 7.64±7.70 14.44±10.72 31.01±26.92

Table 1: Comparison of mean Sexual Harassment Experience Questionnaire (SHEQ) and the Depression, 
Anxiety and Stress Scale (DASS) subset scores for female doctors stratified for marital status, designation, and 
hospital type.

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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First-generation β-blockers nonselective β-block-
ers: Propranolol
Propranolol was the first developed b-blocker used 
in clinical practice in 1964. Propranolol is a lipophilic 
substance that can cross the blood-brain barrier. It 
has good absorption when taken orally, however, it 
is subject to the first-pass metabolism, with only 25% 
of the medication reaching the systemic circula-
tion. Propranolol has a large volume of (near 4L/kg), 
90% plasma protein binding, and a short half-life (3-6 
hours) 10,11. Propranolol reduces systolic and diastolic 
BP, as well as cardiac output and renin-angiotensin 
system activity11.

Propranolol’s antihypertensive effect on diastolic 
and systolic blood pressure has been described in 
prior studies12. It is found that two or four daily 
dosages of propranolol (160-320 mg) were effective 
in lowering blood pressure in hypertensive patients 
to normal values12. According to the recent review, 
propranolol has emerged as a valuable tool for 

clinicians in the cost-effective treatment of hyper-
tension. Propranolol does not cause postural or 
exercise hypotension, and it appears to be more 
patient-friendly than other medications. The best 
management of supine blood pressure is usually 
achieved with propranolol13. 

The non-selective β-adrenergic antagonism of 
propranolol can induce major adverse effects, such 
as bronchospasm in people with asthma or chronic 
obstructive pulmonary disease, which are linked to β
2-receptor antagonism. Furthermore, due to β2 
antagonism on the peripheral vasculature, proprano-
lol may raise peripheral vascular resistance10,13. 
However, more propranolol comparison trials are 
needed to determine the effect and safety in differ-
ent populations.

Pindolol
Pindolol is a β-adrenergic blocker that has equally 
potent activity on βl- and β2 adrenoceptors and 

holds partial agonist activity. It has a high systemic 
availability due to its minimal first-pass effect. Pindo-
lol’s duration of action is longer than propranolol’s. 
Pindolol is quickly and completely absorbed and 
after 1.5 to 2 hours reaches its maximum plasma 
level. It has a half-life of 3-4 hours, and 40% of the 
medication is excreted unaltered in the urine14.

Pindolol is commonly given twice or three times a 
day in the treatment of hypertension. However, it is 
also reported that the β-blocking action of a single 
oral dose of 10 mg pindolol has been observed to 
last for 24 hours15. According to a previously 
published review which evaluates several hundred 
clinical trials performed in many countries reported 
that BP reductions achieved with pindolol were not 
statistically different from those achieved with other 
beta-blockers, whether cardio-selective (metopro-
lol, atenolol) or not (propranolol, timolol, nadolol). 
Pindolol slowed the resting heart rate less than the 
other five medications. Pindolol caused less brady-
cardia than propranolol16.

Although pindolol is as effective as propranolol in 
the treatment of hypertension, however, it is report-
ed that central nervous system adverse effects 
were more frequent with pindolol. A “ceiling effect” 
may occur as dosages are increased above 20 to 
30 mg/day, which means that further BP decreases 
may not be possible. Some individuals will experi-
ence a paradoxical increase in BP with an increase 
in dose17.

The second-generation β-blockers Selective β-1 
blockers: Atenolol
Atenolol is a second-generation β1-selective adrener-
gic antagonist used to treat hypertension. Atenolol 
was developed in 1973. Atenolol is a hydrophilic medi-
cation with a 50% absorption rate. It has a half-life of 
5-8 hours and is predominantly removed via the renal 
route without any biotransformation11. Atenolol binds 
to β-1 adrenergic receptors in vascular smooth 
muscle and the heart and inhibiting the positive 
inotropic and chronotropic effects of endogenous 
catecholamines (isoproterenol, norepinephrine, and 
epinephrine), and thus block the sympathetic stimula-
tion. Heart rate, BP, and cardiac contractility 
decrease due to this activity18.

Atenolol is one of the most frequently used β-blockers 
in clinical practice, and it is frequently employed as a 
reference medication in hypertension randomized 
controlled trials19. Previous research has shown that 
atenolol, either alone or in combination with other 
antihypertensive medications is effective in the treat-
ment of hypertension18. A recently published meta- 
analysis revealed that the weaker ability of non-vaso-
dilation β-blockers (mostly atenolol) to reduce central 
vs peripheral systolic blood pressure occurred mostly 
from heart rate reduction19. According to a 

meta-analysis of five trials (17,671 participants) 
comparing atenolol to other antihypertensive drugs, 
atenolol has, similar efficacy to the other drugs in 
terms of lowering BP, but there was significantly higher 
mortality in the atenolol group for the 4.6-year 
follow-up period. Importantly, the atenolol group had 
also a higher risk of cardiovascular death and stroke20.

Furthermore, a recent randomized controlled study 
revealed that bisoprolol might have an improved 
effect on central aortic pressure than atenolol21. 
According to an Indian study conducted among 
440 hypertensive patients, atenolol induced cold 
extremities (1.18%), headache and dizziness (1.41%), 
dyspnea (0.94%), edema (0.70%), and bradycardia 
(0.47%) 22. Additionally, an Ethiopian study conduct-
ed at an ambulatory clinic in a tertiary care hospital 
showed observed patients with atenolol therapy 
experienced swollen feet/legs and cold hands/feet 
as an adverse effect23. According to Carlberg et al., 
the suitability and efficacy of atenolol as an antihy-
pertensive medication is presently debatable and 
its use as a reference drug in antihypertensive thera-
py trials might no longer be appropriate20.

Metoprolol
Metoprolol, second-generation β-blockers was 
introduced in 1973. Metoprolol is a non-vasodilating 
β-1 adrenergic antagonist licensed by the Food 
and Drug Administration (FDA) for hypertension. 
Lipophilicity, high absorption rate, widespread 
first-pass metabolism, and a half-life of 3 to 4 hours 
are the key pharmacokinetic features of metopro-
lol24. A randomized trial found that metoprolol 
improved endothelial function and carotid artery 
flexibility while also lowering BP in mildly hyperten-
sive subjects25. It is reported that the animals’ blood 
pressure reduced after the administration of oral 
metoprolol (0.7 mmol/kg) administration for 
5-months. A similar effect was also observed with 
intravenous (15 μmol/kg) administration of metopr-
olol for four days26. 

An antihypertensive effect has also been seen in 
hypertensive individuals treated with metoprolol 
(25-200 mg). Metoprolol reduced both systolic and 
diastolic BP to normal levels after six months of treat-
ment, with no change in left ventricular mass. These 
findings revealed an antihypertensive effect of 
metoprolol without an antihypertrophic outcome. 
However, on the other hand, metoprolol-treated 
patients were more likely to feel fatigued, increased 
perspiration, and have sleep difficulties. Further-
more, greater doses of metoprolol have a higher risk 
of causing adverse effects 27.

Bisoprolol
Bisoprolol is an effective and safe antihypertensive 
drug due to its strong β1-selectivity, long duration of 
action, and favorable pharmacokinetic features21. 

Bisoprolol is a low lipophilic drug with a long half-life (9 
to 12 hours) and high bioavailability (80%) compared 
to most β-blockers, which have reduced bioavailabili-
ty due to significant first-pass metabolism28. 

Bisoprolol, like other β1-blockers, has a negative 
inotropic and chronotropic effect, which means it 
reduces heart rate and force of contractions. Bisop-
rolol also lowers myocardial cell oxygen consump-
tion21,28. Bisoprolol has been extensively studied for 
the treatment of essential hypertension all over the 
world29. FDA approved bisoprolol for hypertension 
therapy10. According to a multicentric observation-
al study, bisoprolol can be utilized as a first-line treat-
ment for people with stage I essential hypertension. 
Bradycardia is a commonly reported adverse effect 
of bisoprolol due to its negative chronotropic and 
inotropic effects29.

Betaxolol
Betaxolol is a strong long-acting β1-selective adren-
ergic blocker30. It has a minimal membrane-stabiliz-
ing (local anesthetic) effect and no partial agonist 
(intrinsic sympathomimetic) activity30. According to 
the FDA, topical betaxolol is indicated for patients 
with ocular hypertension and chronic open-angle 
glaucoma. The FDA has approved its use to treat 
essential hypertension in its systemic form31. The 
bioavailability of betaxolol after oral administration 
ranges from 80 to 89% and is unaffected by the 
presence of food in the gut. Betaxolol is distributed 
in several places, including the placenta and milk. It 
is converted primarily into inactive metabolites and 
excreted through urine; however, some unaltered 
drug (about 15% of a dose) is also excreted. It has a 
long half-life (14 to 22 hours), which is prolonged by 
severe renal impairment but not by hepatic failure31. 
Its half-life is also longer in older people and 
newborn babies. Otherwise, its pharmacokinetic 
behavior in infants and adults is nearly the same32. 

Betaxolol single oral dose (10 to 20 mg per day) is 
advised as a starting dose for mild to severe hyper-
tension. Betaxolol’s antihypertensive effect has 
been studied in several trials. These studies reported 
that 20mg daily dose was found to be the most 
effective in most people with mild hypertension32. 
Most patients have responded favorably to betaxo-
lol, but long-term experience (greater than a year) 
is limited to a small number of patients. A few cases 
of severe bradycardia have been reported mostly 
in elderly individuals or those given a higher dose 
(40 mg/day). Bronchoconstriction has only been 
recorded in rare cases. The most typically reported 
adverse reactions were mild central symptoms such 
as fatigue and headaches30.

Acebutolol
Acebutolol, a cardio-selective β1-receptor blocker 
with some intrinsic sympathomimetic activity (ISA) 

and has been demonstrated to be useful in treating 
hypertension33. Acebutolol is quickly absorbed and 
has a long terminal half-life (8-1 1 h). It is revealed 
that acebutolol appeared to be both a safe and 
effective antihypertensive drug than a placebo33. 

Acebutolol is effective in the treatment of mild to 
moderately severe essential hypertension, and it is 
better tolerated than propranolol in terms of central 
nervous system (CNS) adverse effects with a 
much-reduced effect on heart rate34. Once-daily 
acebutolol as monotherapy is claimed to give 
effective control in a vast majority of people with 
mild to moderate essential hypertension, and when 
administered in conjunction with diuretics results in a 
further reduction in BP. Acebutolol, on the other 
hand, has documented side effects include 
dizziness, headache, fatigue, and gastrointestinal 
distress, which are also common with all β block-
ers35.

Celiprolol
Celiprolol is a second-generation β1-adrenoceptor 
antagonist with partial β2 agonist action. It has an 
antihypertensive activity like other blockers, but it 
lacks the typical adverse effects (bronchoconstric-
tion, left ventricular function depression, and 
peripheral vasoconstriction) of the class due to its β
2 agonist action36. It is documented that celiprolol 
decreases arteriolar resistance and enhances 
blood flow without impairing the heart function37. A 
single (400-mg) oral dose lowered standing diastolic 
BP by around 10% in healthy people while having 
little effect on systolic BP. When compared to 
propranolol, celiprolol does not produce clinically 
significant bradycardia, and it causes less dizziness, 
fatigue, and tiredness than atenolol which indicates 
its better tolerability profile38. Patients with cardio-
genic shock, second- or third-degree heart block-
age, severe bradycardia, and decompensated 
heart failure should not be used celiprolol38.

Celiprolol has been proven in multiple studies to not 
affect respiratory activity in chronic obstructive 
pulmonary disease or asthmatic patients39. Howev-
er, there have been reports of asthma and bron-
chospasm in individuals using celiprolol38, as well as 
a case of hypersensitivity pneumonitis that recurred 
after the medicine was reintroduced40. As a result, 
celiprolol should be used with caution in individuals 
with lung disease, and respiratory symptoms moni-
toring is still suggested in adults without lung illness37.

Practolol
Practolol, a second-generation β-adrenergic blocker 
introduced in 1968. Practolol inhibits the actions of the 
catecholamines epinephrine and norepinephrine by 
binding to β1-adrenergic receptors, lowering heart 
rate, cardiac output, and systolic and diastolic BP. 
Practolol is unique in that it is almost fully removed by 

renal elimination primarily through glomerular filtration 
with a half-life of 9-12 hours41.

Antihypertensive effects of practolol were studied in 
previous studies, and it was observed that practolol 
had a good and nearly equal antihypertensive 
effect as other β1-selective blockers42. However, 
oculomucocutaneous syndrome, which affects the 
skin, eyes, oral and nasal mucous membranes, ears, 
and the peritoneum is the most common adverse 
reaction linked with practolol. Muscle cramps, heart 
failure, bradycardia, hypotension, and broncho-
spasm were all reported with practolol therapy. As a 
result, practolol is no longer available in some coun-
tries, and its usage is restricted in others43.

Third generation β-blockers: Labetalol
Kennedy and Levy verified in 1975 that labetalol is 
the first representative of the third generation 
β-blockers, which inhibited isoprenaline-induced 
increases in contractile force, and heart rate. 
Furthermore, labetalol (3 mg/kg) was found to 
reduce the hypertensive effect of noradrenaline in 
vivo44. Labetalol also has a β -adrenergic antagonist 
effect in addition to α1-adrenergic antagonism. In 
terms of pharmacokinetic properties, labetalol is a 
medication with a rapid absorption rate, an exten-
sive first-pass metabolism, and a half-life of 3 to 8 
hours11. Labetalol is absorbed after oral administra-
tion with a wide range of bioavailability (11-86%) 
and peak plasma levels were reported in hyperten-
sive individuals after administration of 100 and 200 
mg dosages45.

Labetalol is an antihypertensive drug that can be 
used orally or intravenously. Labetalol hydrochloride 
is an injectable antihypertensive medication 
approved by the FDA46. A randomized control trial 
revealed that labetalol control BP (mean systolic 
and diastolic BP) in pregnant women with chronic 
hypertension47. According to a recent study, 
labetalol reduced arterial blood pressure in dogs 
with a non-significant increase in heart rate as a 
therapy for perioperative non-nociceptive acute 
hypertension48. 

Several studies on labetalol treatment in large 
groups of people examined the nature and 
frequency of adverse effects. Nausea, vomiting, 
stomach discomfort, diarrhea, and constipation are 
among the non-specific gastrointestinal side effects 
reported by up to 15% of the patients49. Tiredness, 
headaches, and skin rashes are some of the less 
commonly reported non-specific adverse effects. 
The most troublesome adverse effect of labetalol 
medication is posture-related dizziness, which 
affects roughly 5% of patients and is caused by an 
α-adrenoceptor blockade. It occurs more frequent-
ly in the early phases of treatment and when the 
medicine is given in higher doses50. Asthma, muscle 

spasms, heart failure, and symptoms of a vivid 
dream are uncommon (frequency of 3% or less) side 
effects associated with labetalol’s β-adrenoceptor 
blocking action. β adrenoceptor blockade side 
effects are often less troublesome with labetalol 
than pure β-adrenoceptor blockers45.

Carvedilol
Carvedilol is a non-selective third-generation 
β-blocker that also inhibits α1-adrenergic receptors. 
Carvedilol is a unique, multi-action cardiovascular 
medication that has been approved for hyperten-
sion in several countries51. Carvedilol has a half-life 
of 7 to 10 hours in most people which necessitates its 
twice-daily administration. Carvedilol is a lipophilic 
medication with a high absorption rate that goes 
through extensive first-pass biotransformation10,11.

Meyer-Sabellek et al. administered two doses of 
carvedilol daily for twelve months or a single dose 
for six months to hypertensive patients and found 
that both systolic and diastolic BP were reduced to 
normal values. Carvedilol lowers BP within two hours 
after administration. This response was sustained for 
24 hours and this characteristic was not observed in 
the first and second generations β-blockers52. 
Messerli and Grossman reported that the carvedilol 
α-blocking action may counterbalance some of 
the unfavorable chronotropic and inotropic effects 
associated with older β-blockers and may have a 
greater beneficial outcome on cardiovascular 
function in elderly patients53. Based on the current 
evidence, carvedilol could be a useful option tool in 
the clinicians’ hands during the difficult task of 
hypertension management. Edema, bradycardia, 
nausea, diarrhea, dizziness, hypotension, and 
blurred vision were the most prevalent side effects 
observed with carvedilol54.

Nebivolol
Nebivolol is the latest third-generation β-blocker 
with a β1 antagonistic effect and was first launched 
in 198810. Nebivolol is highly β1-selective at dosages 
of 10 mg/day with a 320-fold higher affinity for β1 
than β2 receptors in human myocardial cells. Nebiv-
olol is a well-absorbed medication that undergoes 
extensive first-pass biotransformation. Its half-life is 
around 12 hours but is prolonged to 19  h in poor 
metabolizer populations, and it is mostly eliminated 
by feces (44%) and urine (37%) 11. Nebivolol was 
found to lower BP in hypertensive rats at lower doses 
than propranolol and atenolol. It increases nitric 
oxide-induced vasodilation by triggering endotheli-
al nitric oxide synthase through β3 agonism. This 
process differs from that of other vasodilatory 
β-blockers (carvedilol, labetalol), which work by 
blocking α-adrenergic receptors. In the United 
States, nebivolol is permitted for hypertension treat-
ment, while in Europe, it is licensed for hypertension 
and heart failure55.

Several clinical investigations with different doses 
(ranging from 5 to 40 mg/day) have examined its 
antihypertensive impact based on its pharmaco-
logical properties. Both systolic and diastolic BP was 
reduced in these studies, confirming its antihyper-
tensive action56. In hypertensive rats, Ceron et al. 
examined the nebivolol and metoprolol effects and 
reported that both β-adrenergic antagonists were 
antihypertensive, but only nebivolol produced 
antihypertrophic effects in the aortic tissue, as well 
as systemic and vascular antioxidant benefits. 
Neither of these effects was found after therapy 
with metoprolol57. Age does not affect the pharma-
cokinetics of nebivolol. However, for people over 
the age of 65, the suggested starting dose is 2.5 mg 
per day. This is following the fact that many other 
antihypertensive medications are reduced in dose 
for elderly individuals. Nebivolol is also effective in 
lowering cardiovascular illness and death in older 
individuals with heart failure58. According to Coats 
and Jain, nebivolol is a promising antihypertensive 
medication with excellent antioxidative character-
istics due to its ability to release nitric oxide59.  

It has demonstrated significant efficacy and safety 
in lowering BP and avoiding organ damage, as well 
as its ability to act as an effective disease-modifying 
agent in elderly heart failure patients regardless of 
left ventricular ejection fraction, making it a promis-
ing treatment choice for high-risk hypertension59. 
The rate of discontinuation owing to adverse events 
(AEs) among nebivolol-treated patients (all dosag-
es) was reported to be low (2.6%) and equivalent to 
placebo (2.0%). The most prevalent AEs in nebivolol 
patients were headache (7.1% vs. 5.9% for place-
bo), fatigue (3.6 % vs. 1.5 percent), and dizziness 
(2.9% vs. 2.0 percent) 55. According to the recent 
Korean study conducted among 3250 participants 
reported that nebivolol can be utilized to improve 
BP outcomes in hypertensive patients with and 
without comorbidities, either alone or in conjunction 
with other antihypertensive medications. Most side 
effects were mild such as dizziness (1.3%), head-
ache (1.0%), and dyspnea (0.9%) 60.

CONCLUSION
First-generation β-blockers lower blood pressure by 
reducing the contractile strength and rate of the 
heart, which in turn lowers cardiac output. This 
action allows them to be used in hypertensive 
patients. On the other hand, first-generation 
β-blockers are not recommended for diabetic, 
asthmatic, and chronic obstructive pulmonary 
disease patients. The second-generation β-adrener-
gic antagonists have β1-receptor selectivity. As a 
result, they play a role in lowering cardiac output 
and activation of the renin-angiotensin system and 
thus reducing blood pressure. Therefore, 
second-generation β-blockers are an effective 

pharmacological option for the treatment of hyper-
tension, with a lower risk of adverse effects associat-
ed with antagonism of β2-receptor. Third-genera-
tion β-blockers show improved effects on patients 
with cardiovascular disorders when compared to 
the representatives of the previous two generations. 
This class of β-blockers (labetalol, carvedilol, and 
nebivolol) has vasodilatory abilities and has an extra 
beneficial influence on metabolic and hemody-
namic parameters, with fewer adverse effects. 
However, the effectiveness and benefit of β-block-
ers as first‐line therapy for hypertension is still contro-
versial.  
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There was a significant positive correlation between 
SHEQ total and subscale (Gender Harassment, 
Unwanted Sexual Attention and Sexual Coercion) 

and DASS total and subscale scores (Depression, 
Anxiety and Stress) (Table 2 and Figure 1).

DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

Table 2: Correlation of Depression, Anxiety and Stress Scale (DASS) and Sexual Harassment Experience Ques-
tionnaire (SHEQ) subset scores.

Figure 1: Scatter plot of total Sexual Harassment Experience Questionnaire (SHEQ) by total Depression, 
Anxiety and Stress Scale (DASS) scores.

*** p < 0.001    **p<0.01

Variables Gender Harassment Unwanted Sexual Attention Sexual Coercion Total SHEQ
Depression 0.434*** 0.385*** 0.277*** 0.411***
Anxiety 0.451*** 0.481*** 0.440*** 0.508***
Stress 0.388*** 0.359*** 0.188** 0.366***
Total DASS 0.462*** 0.450*** 0.334*** 0.471***

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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INTRODUCTION
Uterine artery embolization (UAE) is a procedure done 
for intractable postpartum hemorrhage (PPH), which 
while preserving fertility can save lives1,2. Complica-
tions of UAE include postembolization syndrome, 
post-procedure pain, infection, persistent per vagina 
(PV) discharge, fibroid passage PV, endometrial 
atrophy which can then lead to secondary amenor-
rhea, nontarget embolization, and uterine necrosis3. 
However, only about 19 cases have been document-
ed for UAE resulting in uterine necrosis, remaining one 
of the rarest complications4. A total of seven cases of 
uterine hysterectomy performed due to uterine infarc-
tion have been described; two of these cases 
occurred following UAE for PPH, while five cases 
occurred following UAE for uterine fibroids5. Here, we 

report a case of uterine necrosis with chronic uterine 
inversion following UAE for PPH.

CASE PRESENTATION 
A 27-year-old woman, parity 2+1, married for 5 years 
was referred from a hospital with complaints of some-
thing coming out of the vagina for a few hours and 
dirty brown vaginal discharge. The discharge was not 
associated with any itch or smell. She had a history of 
Spontaneous Vaginal Delivery (SVD) with episiotomy 2 
months back. 

At the time the patient was 26 weeks pregnant and 
presented with excessive vomiting and shortness of 
breath. Her U/S abdomen of the liver showed fatty 
changes while her CXR appreciated a pulmonary 

infection. COVID-19 PCR was negative. The investiga-
tions showed low platelets (40 x 10^9), increased TLC 
(17.9 x 10^9) and deranged LFTs (PT: 15.6, INR: 1.42, 
Direct bilirubin: 0.80, Total bilirubin: 1.15, ALT: 1146, AST: 
4367). She was then diagnosed with Acute Fatty Liver 
of Pregnancy (AFLP). After conservative manage-
ment, the patient developed Grade 2-3 Hepatic 
Encephalopathy. This led to her developing hepatic 
liver failure and becoming extremely ill and drowsy. 
She was induced for labor on 15th April 2021. The fetus 
was expelled via spontaneous vaginal delivery. It was 
an alive male of 600gm shifted to NICU. The same 
night she went into severe PPH again and hence, 
uterine artery embolization (UAE) was done. This was 
done by injecting 355 hundred millimicrons of Polyvinyl 
alcohol (PVA particles) in gel form into the uterine 
artery through a small catheter thus cutting off the 
blood supply. Her condition improved drastically after 
the termination of the pregnancy and she was 
discharged in a stable condition.

She was admitted again on 27th April 2021 with 
complaints of fever for 8 days and burning micturition. 
The diagnosis confirmed urinary tract infection (UTI) as 
CBC showed Hb= 7.5, TLC= 15.5, Platelets=448. Her 
Urine D/R showed blood positive (+3) and numerous 
bacteria. Three days later, her labs showed Hb= 6.2, 
TLC=12.7 and Platelet= 262. Urine culture isolated 
Yeast Candida Albicans. A U/S pelvis appreciated an 
anteverted, enlarged bulky uterus- multiple endogen-
ic foci with dirty shadowing representing air noted 
with endometrial canal and adjacent myometrium 
suggestive of endometritis (Table 1). She was 
managed conservatively and transfused blood. She 
reacted to 2PCV transfused blood on both occasions 
which included; vomiting, shivering, excessive urina-
tion, and cough. The blood was stopped immediate-
ly. She was given a range of antibiotics and sent 
home. 
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DISCUSSION
Workplace sexual harassment is an unfortunate 
occurrence. Sadly, health care workers, female 
doctors and nurses experience sexual harassment, 
including physical and verbal sexual assault mostly 
at the hands of male physicians, be they colleagues 
or superiors16. The study observed that younger 
female doctors experience greater sexual harass-
ment, compared to older doctors. This was consis-
tent with international studies which show a greater 
prevalence of sexual harassment among young 
nurses17. 

Unmarried females also encountered more harass-
ment than married ones. In a Bangladeshi study, it 
was reported a greater incidence of sexual 
violence against unmarried women and divorcees 
as compared to married women18. In a hierarchal 
setting, sexual harassment is more common in junior 
doctors19. This is consistent with the study findings, as 
it was also conducted in hierarchal setups, and 
junior doctors had higher scores on the SHEQ than 
senior doctors.

According to the current study, monthly household 
income levels did not seem to affect the experienc-
es of these women. However, studies from India and 
Bangladesh showed that in general, financial 
dependence left women vulnerable to all sorts of 
abuse, including sexual harassment and assault20. 
This contrast may be explained by the fact that this 
study population was doctors who were earning, 
hence were less vulnerable to abuse in the domes-
tic settings but were still vulnerable at the work-
place. Most of the female doctors in the present 
study reported being stressed because of their job 
followed by personal life and home-related issues. 
This is consistent with a study from Iraq, which report-
ed that job stress and burnout are greater in female 
doctors as compared to males21. One reason for this 
may be verbal and non-verbal sexual harassment 
which is something male doctors face to a much 
lesser extent than female doctors22.

Internationally, workplace harassment including 
sexual harassment has been identified as a risk 
factor for the development of anxiety, sleep distur-

bance and even suicide ideation23. Stress and burn-
out are also seen in healthcare workers, such as 
nurses, as a result of sexual harassment24. These 
findings are consistent with our study. Sexual harass-
ment at the workplace, particularly that perpetrat-
ed by colleagues is also associated to a significant 
degree with depression25.

Due to the patriarchal society that we live in, such 
incidents often go unreported24. In Pakistan, though 
studies are available on sexual harassment in nurses, 
scant data is available regarding the incidence of 
sexual harassment in female doctors and its impact 
on their mental health. A study like this study com-
pared the SHEQ scores of nurses with their DASS 
scores which showed that sexual harassment in 
nurses positively correlated to depression, anxiety, 
and stress in these nurses. Hospitals should develop 
policies to protect female healthcare workers 
including doctors. Complaint cells should be devel-
oped where females can report incidences of 
verbal, non-verbal and physical harassment. Strict 
punishments should be meted out to the perpetra-
tors.

The strengths of this study included generalisability 
and the fact that very few similar studies exist in our 
country. However, limitations include minimal bias, 
which cannot be eliminated, though steps had 
been taken to minimize it, and potential confound-
ers including personality traits that may lead to 
increased depression, anxiety, and stress, even in 
the absence of sexual harassment.

CONCLUSION
Doctors who experience sexual harassment report-
edly had a higher degree of depression, anxiety, 
and stress. In the light of recent happenings in 
Pakistan as well as abroad, sexual harassment is an 
issue of paramount importance, to which unfortu-
nately female healthcare workers are quite vulnera-
ble. Thus, the way forward is to conduct studies 
using the Sexual Harassment Experience Question-
naire in hospitals all over the country, to assess the 
prevalence of workplace sexual harassment of 
female doctors.
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INTRODUCTION
Uterine artery embolization (UAE) is a procedure done 
for intractable postpartum hemorrhage (PPH), which 
while preserving fertility can save lives1,2. Complica-
tions of UAE include postembolization syndrome, 
post-procedure pain, infection, persistent per vagina 
(PV) discharge, fibroid passage PV, endometrial 
atrophy which can then lead to secondary amenor-
rhea, nontarget embolization, and uterine necrosis3. 
However, only about 19 cases have been document-
ed for UAE resulting in uterine necrosis, remaining one 
of the rarest complications4. A total of seven cases of 
uterine hysterectomy performed due to uterine infarc-
tion have been described; two of these cases 
occurred following UAE for PPH, while five cases 
occurred following UAE for uterine fibroids5. Here, we 

report a case of uterine necrosis with chronic uterine 
inversion following UAE for PPH.

CASE PRESENTATION 
A 27-year-old woman, parity 2+1, married for 5 years 
was referred from a hospital with complaints of some-
thing coming out of the vagina for a few hours and 
dirty brown vaginal discharge. The discharge was not 
associated with any itch or smell. She had a history of 
Spontaneous Vaginal Delivery (SVD) with episiotomy 2 
months back. 

At the time the patient was 26 weeks pregnant and 
presented with excessive vomiting and shortness of 
breath. Her U/S abdomen of the liver showed fatty 
changes while her CXR appreciated a pulmonary 

infection. COVID-19 PCR was negative. The investiga-
tions showed low platelets (40 x 10^9), increased TLC 
(17.9 x 10^9) and deranged LFTs (PT: 15.6, INR: 1.42, 
Direct bilirubin: 0.80, Total bilirubin: 1.15, ALT: 1146, AST: 
4367). She was then diagnosed with Acute Fatty Liver 
of Pregnancy (AFLP). After conservative manage-
ment, the patient developed Grade 2-3 Hepatic 
Encephalopathy. This led to her developing hepatic 
liver failure and becoming extremely ill and drowsy. 
She was induced for labor on 15th April 2021. The fetus 
was expelled via spontaneous vaginal delivery. It was 
an alive male of 600gm shifted to NICU. The same 
night she went into severe PPH again and hence, 
uterine artery embolization (UAE) was done. This was 
done by injecting 355 hundred millimicrons of Polyvinyl 
alcohol (PVA particles) in gel form into the uterine 
artery through a small catheter thus cutting off the 
blood supply. Her condition improved drastically after 
the termination of the pregnancy and she was 
discharged in a stable condition.

She was admitted again on 27th April 2021 with 
complaints of fever for 8 days and burning micturition. 
The diagnosis confirmed urinary tract infection (UTI) as 
CBC showed Hb= 7.5, TLC= 15.5, Platelets=448. Her 
Urine D/R showed blood positive (+3) and numerous 
bacteria. Three days later, her labs showed Hb= 6.2, 
TLC=12.7 and Platelet= 262. Urine culture isolated 
Yeast Candida Albicans. A U/S pelvis appreciated an 
anteverted, enlarged bulky uterus- multiple endogen-
ic foci with dirty shadowing representing air noted 
with endometrial canal and adjacent myometrium 
suggestive of endometritis (Table 1). She was 
managed conservatively and transfused blood. She 
reacted to 2PCV transfused blood on both occasions 
which included; vomiting, shivering, excessive urina-
tion, and cough. The blood was stopped immediate-
ly. She was given a range of antibiotics and sent 
home. 
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