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Most essential but complex organ of a human body is brain. Several attempts have been made to understand the chemistry
behind its functioning. So, that intricate cell signaling behind numerous neurodevelopmental disorders can be decoded.
Moreover, determining the molecular basis behind neuro-disorders has been of great interest in the past years. Traditional
methods of using animal models for disease modelling and drug designing have played a great role in generating the
knowledge for our understanding. But despite the contribution, due to their unsatisfactory translatability of human brain
make themless demanding fordrug development.

Brain disorders, particularly Schizophrenia, in which brain functioning is immensely compromised. This complex disease
comes with disorganized speech, impaired cognitive ability, weird behavior, and hallucination. Regardless, the scientific
efforts that has been made to understand the pathophysiology of this disease, the knowledge is still fragmented as genetic
make up behind Schizophreniais still a mystery. The animal models used to explore its genetic, cellular basis and behavioral
complexity have not provided enough theoretical information. In addition to this, human brain is quite distinct from animal
brain in its development, structural and functional basis behind the psychiatric disorders. As the result of the limitation of
animal models, researches are indulged in the development of better models to identify the mutationsin the genes and how
these are associated with behavioral traits and phenotype of Schizophrenic person. hiPSC-derived organoids have been
developedthat mimic the cerebral brain.

Organoids are actually a 3D cellular mass capable of artificially showing the function of an organ. These are usually produced
by the differentiation of stem cells. For brain or cerebral organoids exhibiting regional identities, self-organizing embryonic
stem cells are used. In case of Schizophrenia, cerebral Organoids have shown that mature neurons are extinct in the cortex
but present more in subcortical areas. This happens due to nFGFR1 is more expressed in the subcortical cells but less
expressedincorticalregion whichindicates that NFGFR1may be involved in developmental abnormalitiesin cortical neurons
in schizophrenia. So, getting this information regarding this disease has make it easy to develop drugs or offer preventive
medicine forthe people whose are at great risk of getting schizophrenialaterinlife.

Organoids more closely resemble the actual diseased condition than animal models, they have catalyzed the biological
research and have shown potential to advance both translational and basic neuroscience studies. Additionally, organoids
have been useful in drug discovery, drug toxicity assessments, development of personalized medicine, and therapeutic
testing. The development of gene and cell-based therapeutics, more accurate disease modeling, high-throughput drug
screening, andregenerative medicine are allanticipated tobe aided by organoid technologyinthe future.
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Hospital admission is a stressful experience for children. It leads to high anxiety levels.
Objectives: To investigate the prevalence of anxiety among hospitalized children and the
causes contributing to its severity. Methods: 118 children fulfilling inclusion criteria were
selected by convenient sampling to carry out a cross-sectional observational study in Qazi
Complex, Nowshera from December 2023 to May 2024. The children were aged between 9-15
years. Data were collected using the State-Trait Anxiety Inventory for Children, a validated self-
reported questionnaire. Anxiety levels were classified into mild, moderate, and severe anxiety
depending upon scoring. Results: The results showed that prior hospitalizations, experiencing
painful processes, and lengthy hospital stays considerably increased the probability of severe
anxiety. Children experiencing painful procedures had an odds ratio of 6.27(p<0.001) and those
with a history of previous hospitalization were 4.56 times more expected to experience severe
anxiety (p<0.001). The key factor was extended hospital stays, with an OR of 9.09 (p<0.001).
Gender and age, however, did not significantly affect anxiety levels. Conclusions: The results
emphasize the prerequisite for targeted interventions, such as decreasing hospital stays,
reducing painful procedures, and providing emotional support. Understanding these featuresis
vital for emerging attitudes to lessen anxiety in hospitalized children, thus refining their overall
treatmentresultsand well-being.

Revised date: 27" February, 2025
Acceptance date: 5" March, 2025
Published date: 31% March, 2025

INTRODUCTION

Hospital admission is often an upsetting experience for
children, as it represents an unexperienced and possibly
frightening situation that interrupts their normal practices
[1]. The mental disturbance of hospitalized children has
also been reported by their attending nurses[2]. Anxiety is
a common emotional response in children going through
medical management, and prevalence of anxiety issues in
hospitalized children has been progressively
acknowledged in recent years especially during the
pandemics [3, 4]. The World Health Organization (WHOQ)
reports that psychological issues in children and
adolescents, mainly anxiety, are on the upsurge worldwide
[4]. Hospitalization may exacerbate these disorders, as
kids are parted from their family members, faced with
indefinite outcomes and exposed to invasive medical
processes [5]. Several Studies suggest that children are
mainly susceptible to developing anxiety during hospital

visits because of their intellectual skill to understand the
seriousness of their disease however inadequate handling
skills [6, 7]. Several research have confirmed anxiety as a
considerable problem among hospitalized children. For
example, a study establishes mild to severe depression and
anxiety (approximately 68% and 63%, respectively) in
hospitalized children [8]. Another study proves that
children going through surgery stated higher levels of
preoperative anxiety, which not only affect their
psychological state but also increased complaints of
postoperative pain and enhanced recovery time. A latest
study stressed the role of parent anxiety in provoking
children's anxiety levels, with children whose parents
showed high stress showing more severe symptoms[9,10].
Furthermore, children with prolonged sickness or those
needingrecurrenthospitaladmissionsare at greaterrisk of
developinganxiety conditionsdue torecurrent experience

PO CoPYrignt © 2025, PUKHS, Published by Crosslinks International Publishers LLC, USA PBMJ VOL. 8 Issue. 03 Mar 2025
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tothe hospital atmosphere[11]. The incidence of anxietyin
hospitalized children is worrisome not only because of its
direct psychological and emotional impact but also
becauseit canhinder medical care. Anxiety canbe asource
of poor compliance with medical advice, prolonged
hospital stays, and confrontation to treatment, additionally
confounding recovery [12]. Understanding the prevalence
of anxiety in hospitalized pediatric patients is significant
for healthcare workers to develop directed interventions
which report both the emotional and physical needs of
these patients. Further research into the specific factors
contributing to anxiety and the most operational ways to
decrease it is essential for improving pediatric care and
outcomes.

Hospitalization is a distressing experience for children and
is frequently associated with increased anxiety, which can
negatively affect treatment outcomes and recovery.
Although previous studies have identified factors such as
painful procedures, parental stress, and repeated
admissions as contributors, there is limited local evidence
quantifying the magnitude of these determinants in
Pakistani pediatric populations. Moreover, few studies
simultaneously evaluate multiple clinical and demographic
predictors using standardized tools like the State-Trait
Anxiety Inventory for Children. Therefore, this studyaimsto
determine the prevalence of anxiety among hospitalized
children and to identify key contributing factors, including
prior hospitalization, painful procedures, and length of
hospital stay, toquide targetedinterventions.

METHODS

A cross-sectional study was conducted in Qazi Complex,
Nowshera. 118 children fulfilling the inclusion criteria were
selected for study from December 2023 to May 2024. An
approval was granted by the Ethical Committee of
Nowshera College of Nursing and Health Sciences(Ref No.
065/NCIV/2023). A written and verbal consent was taken
from gquardians/parents of patients. Patients fulfilling
inclusion criteria were included in this research. Sample
size was calculated by open EPI software with margin of
error 0.05 and Confidence Interval (Cl) 95%. Convenience
Sampling technique was used for data collection. Children
between age 9 to 15 years and admitted to hospital for
surgical ormedical management wereincludedinthe study
after taking consent from guardians. Mentally retarded
children, unwilling to participate, and pediatric patients

Table1: FactorsInfluencing AnxietyamongHospitalized Patients

DOI: https://doi.org/10.54393/pbmj.v8i3.1176

with intellectual disabilities were excluded from the study.
Inordertogathertheinformation for study, aquestionnaire
The State-Trait Anxiety Scales Inventory for Children
(STAIC) was administered for assessing trait and state
anxiety, which include all variables to extract definite
information. The reliability of STAIC has been proved by
previous studies that indicate its internal consistency
(Cronbach's alpha) in the range of 0.89 to 0.92 [13]. The
anxiety levels were scored and labeled mild, moderate and
severe. This questionnaire was used in the assessment of
prevalence of anxiety in pediatric patients and the data
were enteredandanalyzed using IBM-SPSSversion 23.0.

RESULTS

The odds ratio (OR) of mean age group (12-15 years) is 1.43,
indicating that children aged 12-15 are 43% more likely to
experience severe anxiety compared to those aged 9-11
years, but this relationship is not statistically significant
(p=0.351). In terms of counts, 16 out of 62(25.8%) of the 12-
15 age group experience severe anxiety, compared to 11 out
of 56(19.6%) of the 9-11age group. Regarding gender, male
have an OR of 1.19, suggesting they are 19% more likely to
experience severe anxiety than female, though this is also
not statistically significant (p=0.566). In numbers, 16 out of
66(24.2%) male experience severe anxiety, compared to 11
out of 52 (21.2%) female. Another determinant, previous
hospitalization, shows an OR of 4.56, meaning patients with
a history of hospitalization are 4.56 times more likely to
experience severe anxiety. This finding was highly
significant(p<0.001). Here, 16 out of 38(42.1% ) patients with
previous hospitalizations had severe anxiety, compared to
11out of 80(13.8%) without prior hospitalizations. Similarly,
undergoing a painful procedure increases the odds by 6.27
times (p<0.001), with 18 out of 40 (45%) patients who
underwent a painful procedure experiencing severe
anxiety, compared to 9 out of 78(11.5%) who did not. Finally,
a hospital stay of more than 7 days shows the highest OR of
9.09, meaning these patients are 9.09 times more likely to
suffer from severe anxiety (p<0.001). In terms of
percentage, 19 out of 38 (50%) patients who stayed longer
than7days experienced severe anxiety, compared to only 8
out of 80 (10%) with shorter stays. Overall, previous
hospitalization, painful procedures, and extended hospital
stays significantly increase therisk of severe anxiety, while
ageandgendershow lessinfluence(Table1).

Anxiety level (0]

Characteristics

Minimal or
No (n=35)

Mild (n=27)

Moderate
(n=29)

Severe
(n=27)

p-value

(Severe vs
Not Severe)

Age in Years (12-15 years) 17(14) 11(9) 18(15) 16 (14) 62(53) 0.351 1.43
Gender of Patient (Male) 20(17) 12(10) 18(15) 16 (14) 66 (56) 0.566 1.19
Previous History of
Hospitalization (Yes) 3(6) 5(4) 14(12) 16 (14) 38(32) <0.001 4.56

PBMJ VOL. 8 Issue. 03 Mar 2025
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Undergone Painful Procedure
Current Length of Stay at
Hospital (>7 days) 1(1) 3(3) 15(13) 19(16) 38(32) <0.001 9.09

Patients with a history of hospitalization(M=45.55, p<0.001)and those undergoing painful procedures(Mean=44.03, p<0.001)
showed significantly higher anxiety levels compared to those without (Mean=25.96 and Mean=26.24, respectively). Longer
hospital stays (>7 days) also correlated with increased anxiety (Mean=47.79, p<0.001) versus shorter stays (Mean=24.90). In
contrast, age (9-11 years: Mean=29.75, p=0.098; 12-15 years: Mean=34.55) and gender (male: Mean=32.64, p=0.778; female:
Mean=31.81)did not significantly impact anxiety levels. Overall, the results highlight the substantial impact of hospitalization
history, painful procedures, and prolonged stays on anxiety, with significant p-values (<0.001) indicating robust findings

(Table?2).

Table 2: Mean Anxiety Scores by Demographic and Clinical
Factors

Characteristics N Mean + SD p-value
Age in Years

9-11Years 56 29.75£13.14
0.098

12-15 Years 62 34.55+17.53

Gender of Patient

Male 66 32.64 £ 15.43
0.778

Female 52 31.81£16.22

Previous History of Hospitalization

Yes 38 45.55 +£14.02
<0.001

No 80 25.96 +12.20

Undergone Painful Procedure During Hospital Stay

Yes 40 44.03 +14.30
<0.001

No 78 26.24+12.78

Current Length of Stay at Hospital

Up-to 7 days 80 24.90 +11.55
<0.001

> 7days 38 47.79 £11.49

DISCUSSION

The results of this study demonstrate that numerous
factors significantly contribute to the prevalence of
anxiety among hospitalized children. Age and gender were
not significant predictors of severe anxiety, whereas
undergoing painful procedures, previous hospitalizations,
and prolonged hospital stays were found to be critical
contributors to heightened anxiety levels. These findings
supportand expand uponrecent literature in the field. This
study found no significant association between age and
anxiety severity, with children aged 12-15 years only to
some extent more likely to experience severe anxiety than
those aged 9-11 years (OR=1.43, p=0.351). Likewise, gender
was not a significant predictor (OR=1.19, p=0.566). This is
steady with a previous study which also found no
significant differences in anxiety levels based on gender
[14, 15]. However, some literature proposes that younger
children are more susceptible to anxiety due to less
developed coping mechanisms[16]. The slight elevation of
anxiety among older children in present study could be
attributed to increased awareness of medical procedures
and outcomes, but the differences were not statistically

significant.The results of current study show that children
with a history of hospitalization are over four times more
likely to experience severe anxiety compared to those
without previous hospitalizations (OR =4.56, p<0.001). This
resultisin line with the work which reported that repeated
hospital admissions increase anxiety levels due to
anticipation of discomfort and pain[17]. The consequence
of repeated experiences to the hospital atmosphere was
alsohighlightedinthe study by Zheng et althat stressed the
psychological problem of prolonged illness and recurrent
hospital stays on pediatric patients[18]. A major finding in
the present study was the solid association between
increased anxiety and going through painful procedures
(OR=6.27, p<0.001).This result is consistent with a previous
study which identified preoperative anxiety as a main
distressamong children going through surgery[19]. Painful
procedures have been demonstrated to trigger pre-
emptive anxiety, where children panic about forthcoming
pain depending on past experiences.Current pain
management methods can considerably drop anxiety
levels and upsurge patient recovery [16].This study
underlines the need for childcare teams to reduce painful
interventions when and wherever possible and arrange
emotional support during required procedures. Children
who stayed in the hospital for a period of more than seven
days were nine times more likely to experience severe
anxiety than those with shorter stay at hospital (OR=9.09,
p<0.001).This strong connotation emulates findings that
extended hospitalizations contribute to feelings of
helplessness and separation, which aggravate anxiety
indicators [20].The current study supports the
significance of decreasing hospital stay periods when
medically possible and integrating interventions to
decrease anxiety during prolonged admissions.It is
suggestedthatlonghospital stays, and painful procedures
are the most important backers to anxiety.lt emphasizes
theneedfortargetedinterventions.Recentappraisals have
revealed effective involvements like parental involvement,
cognitive-behavioral techniques, and play therapy in
decreasing anxiety. The role of child friendly atmosphere
and pain lessening approachesin anxiety management has

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA PBMJ VOL. 8 Issue. 03 Mar 2025
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also been highlighted [16].These approaches are well
supported by the findings of this study, that suggest that
addressing these high-risk factors could considerably
improve anxiety levels. However, some of the limitations
areinculcatedinthe study. The studyresultswere students
of Qazi Complex, Nowshera, and therefore may not be
generalizedto otherschoolsthatareindifferentzones with
different socio-economic and cultural backgrounds. Also,
using only the children's self-rated anxiety scores may be
problematic because the children could produce biased
scores by either inflating or underestimating their
symptoms. However, the study has several strengths
compared to previous works in the field of pediatric
anxiety: First, chronic markers for severe anxiety were
examined (e.g., bedtime, length of the hospital stay,
presence of painful procedures) and were supported by
significant statistical data. Most importantly, in contrast to
numerous systematic reviews, this work establishes the
size of these predictors, providing information for specific
prevention strategies. Extending research to other
geographical locations and different clinical communities
would increase the applicability of the results and improve
the understanding of the nature of anxiety in children
admitted tohospitals.

However, the current study is limited by its single-center
design, convenience sampling, and reliance on self-
reported measures, which may introduce response bias
and limit the broader applicability of the findings. Future
research should involve multi-center studies with larger
and more diverse samples to improve generalizability and
explore additional psychosocial factors such as parental
anxiety and coping strategies. Longitudinal designs are
recommended to assess causal relationships and long-
term psychological outcomes. Interventional studies
focusing on pain management, child-friendly
environments, and psychological supportare alsoneeded.

CONCLUSIONS

In conclusion, this research offers valuable consideration
into the causes contributing to anxiety among hospitalized
children. Although gender and age seem to have slight
influence, painful procedures, prolonged hospital stays,
and previous hospitalizations considerably escalate the
risk of severe anxiety. These outcomes are consistent with
recent literature, and they suggest the need for directed
interventional strategies aimed at decreasing hospital
related stressors. Strategies such as minimizing painful
interventions, decreasing hospital stays, and providing
psychological support can play a important role in
improving the mental health and overall results of pediatric
patients.
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Lithiumin pregnancy is related to the risk of preterm birth. The study is related to the influence
of Lithium in which female rabbits were involved as an experimental model, the drug was given
during pregnancy which might instigate the defects of teeth in their developing offspring which
were utilized as a sample to evaluate the micro-hardness of dental tissues i.e. enamel and
dentine. Objective: To evaluate the influence of lithium on the micro-hardness of dental tissues.
Methods: The subjects were divided into two sets i.e. investigational and regulator, containing
seven subjects per cluster(n=7), the sum of 168 samples. Micro-hardness was estimated on two
tissues of teeth. Vickers Hardness gradation was tested by taking three indentations on each
sample for enamel and dentine, distinctly with 50 gm of weight for 15 sec. Results: The
statistical analysis was done by applying Student's t-tests using SPSS version 25. A noteworthy
decline occurred in maxillary incisors, premolars, and molars, with p-values of 0.001, 0.012, and
0.003, separately. Comparatively, mandibular teeth, affected the incisors and molars, with p-
values 0.003 and 0.011. Hardness affected the dentine of maxillary incisors, premolars, and
molars, with p-values of 0.006, 0.005, and 0.004 individually. Micro-hardness in dentine was
loweredinall the maxillary and mandibular teeth except mandibular molars. Conclusions: It was
concluded that the tested values indicated the drug's effect on maxillary and mandibular teeth
by reduced standards. The clinicians should therefore be careful prescribing the medication,
particularly during pregnancy, eluding the unfortunate consequence of neonate's teeth.

INTRODUCTION

Publications up to 2023 were reviewed through a
systematic search using electronic databases discovering
the micro-hardness of enamel and dentine affected by
Lithium. Prior reports revealed that Lithium escalation
could be supportive in managing patients suffering from
major depressive disorder (MDD) who do not or have a
limited reaction to antidepressant usage [1]. Lithium in
pregnancy is related to the risk of preterm birth. The risks
and benefits of management would be consumed to
monitor the policymaking, as recommended by Hastie et
al.,[2].Inanother study, it was noticed that individuals with
Typel diabetes mellitus (T1DM) destructively triggered
enamel and dentine micro-hardness [3].Thermal
management can also deproteinize humanoid dentine
devoid of effects on the mechanical aspect, while chemical
deproteinization alters the mechanical properties and
crystallography of dentine[4]. According to former studies

on re-mineralization, all mediators utilized in the study of
early carious lesions, the Fluoride polish showed the
maximum micro-hardness with minimum enamel solubility
(ES)related to re-mineralizing mediators[5].Ghelejkhani et
al., reported that Fluoride varnish amplified the enamel
micro-hardness. Laser therapy before the application of
re-mineralizing mediators did not improve the enamel fight
to demineralization [6]. Zhang et al., fictitious lithium and
cobalt co-doped mesoporous bioactive glass
nanoparticles (Li-Co-MBGNs) using a reformed sol-gel
technique.The antibacterial action compared to
Staphylococcus aureus and Escherichia coli, indicates the
usage in bone tissue production.General, outcomes
indicated the viability of the kind in bone tissue production
[7]. Aninvitro study by Borges et al., in which they assessed
the effect of pressed lithium disilicate, through Knoop
micro-hardness (KHN) of a light-cured resin cement at two
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complexities.The increasing ceramic thicknesses
condensed the micro-hardness of resin cement.
Augmented gravity in resin cement exhibited abridged
micro-hardness in entirely all considered individuals.
Improved ceramic opacity decreased the KHN of resin
cement at individual zeniths for altogether ceramics [8].
Kietczykowska et al., evaluated the impact of selenium on
lithium content, and homeostasis of microelements i.e.
iron, zinc, copper, and manganese in the kidney and liver of
rats experiencing lithium disclosure.The results of
seleniumasanadjuvant tolithiumtherapy, only one dose of
Selenium seemed necessary to clarify its influence on
elementary microelements and lithium addition in organs
forthe period of lithium exposure[9]. The effect on Dentine
revealed the consequence of nanoparticle-built intra-
canal pharmaceuticals onthe root dentine micro-hardness
testintwo sets, Calcium hydroxide inadditiontoaregulator
cluster. Vickers hardness standards remained predictable.
Graphene oxide-silver nanoparticles built intra-canal
treatment presented minimum consequence on micro-
hardness of root dentine equated for Calcium hydroxide
[10]. The survey of the literature revealed an altered effect
on the micro-hardness by the use of Lithium regarding the
restorations of teeth, and the influence on different body
organs, whereas in the current experimental study, the
consequence of Lithium was explored on the teeth of
offspring by giving the drug systematically during
pregnancy to the female rabbits. This type of study has not
been reported showing the effect of drugs on teeth during
theirdevelopmental stages.

Exposure to medications such as lithium during pregnancy
may adversely affect the development of dental tissues in
offspring, particularly enamel and dentine micro-
hardness, which are critical indicators of tooth strength
and integrity. Although previous research has explored
lithium's systemic effects and its role in dental materials,
there is a paucity of experimental evidence assessing its
direct impact on developing teeth during the prenatal
stage. Moreover, limited animal-based studies have
quantified these structural changes using standardized
micro-hardness testing. Therefore, this study aims to
evaluate the effect of maternal lithium exposure on the
micro-hardness of enameland dentine in offspring, usinga
controlled experimental rabbit model.

METHODS

The quasi-experimental study design was planned, utilizing
female rabbits as an experimental model. The study was
conducted from January 2024- July 2024. Female rabbits
were chosen for their reproductive physiology and
hormonalrelevance tolead toxicity and liver health studies.
Subjects (1.5-2.0 kg) were divided into control and treated
groups (n=7 each). The acceptable sample size (E=10-20)
was calculated by subsequent formula[11]: E=Total number
of animals - Total number of groups. The study was

DOI: https://doi.org/10.54383/pbm;j.v8i3.1165

conducted at Bagai Medical University and the female
rabbits were taken from the animal house of the University.
The spell of the study was about two years. Female rabbits
of 1.5 to 2.0 kg were designated for trial. Healthy offspring
atthe age of three months were used. Male rabbits, animals
less than 1.5 to 2.0 kg, Subjects more than three months of
age, and animals stated as unhealthy by the veterinary
surgeon with any injuries, rashes, or edema were excluded
from the study. Unhealthy subjects were excluded based
on veterinary examination and/or laboratory tests,
ensuring only healthy individuals were included. Lithium
Carbonate is available under the professional name
(Neurolith® SR. 400 mg) [12]. The required dose of the
selected medication was prepared considering the total
mass of the subject, meticulously according to Clark's rule
[13]. Dose=Adult dose x(Weight Kg/70). Preparation of the
medication was done by dissolving one tablet in 10 ml of
distilled water, and 3 ml (80 mg/kg) of the medication was
given orally, two times per week to female rabbits of
experimental subjects throughout the phase of pregnancy
till the delivery of their offspring. These offspring were
sacrificedatthe age of three monthsfor the investigational
purpose of acquiring their maxillaand mandible. Extraction
of teeth was executed including all three classes of teeth
i.e. central Incisor, first Premolar, and the first Molar
originating from the upperand lower jaws. Twelve samples
(teeth) were engaged from the subjects of the study and
regular groups, the total number of samples for the
experimental purpose was 168. This benchmark could
extract sufficient evidence to depict the conclusion. The
methodology of sample preparation for testing micro-
hardness was conducted according to the same procedure
described in one of our published articles [14]. Samples
preparation was accomplished by “Cold mounting” using
Epoxy mount resin (Diglycidyl Ether Resin) and epoxy
mount hardener(N-Amino-ethyl-piperazine). Resinand the
hardener were placed inside the moulds (in grams) of 10:3
which were hardened at room temperature. Teeth were set
in vertical positions and placed in a mould for informal
admittance to enamel and dentine. The dimension of the
mould was related to the diameter/height i.e. 30/15 mm,
according to the size of the teeth. The transparent
mounting material enabled for easy identification and
location of the dental tissues. Grinding of the specimens
was done after hardening of the samples before the
polishing procedure. It was steered by waterproof emery
papers having Si-C (Silicon Carbide) bits of 180, 220, 320,
400, 600, 800, and 1000 grit dimensions, with continuous
water irrigation. Grinding machine, (Model No. Maopao 260
E). The polishing of samples was conducted on the
polishing appliance (Model No. DUO 12 Benetec). The
polishing spinning wheels were shielded with a fabric
saturated by a reasonable abrasive material, Alumina
(Aluminum Oxide: Al203) suspension in H20 progressively
with 0-500 rpm. A Vickers hardness testingmachine(Model

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA PBMJ VOL. 8 Issue. 03 Mar 2025
08 av This work is licensed under a Creative Commons Attribution 4.0 International License.




Lithium On Micro-Hardness of Dental Tissues

Nazir S and Mirza A

No.402 MVD), was used to determine the hardness of the
tooth structure. The diamond-shaped square-based
pyramid of 1360 was enforced on the refined surface of the
sample, positioned on the appliance podium underneath
the precise load of 50 gm with a Dwell time of 15 secs for
individual samples. Three indentations for the enamel and
dentine were taken. The magnitudes of the indentation
were recorded in the automatic machine for scheming the
micro-hardness of the dental tissues. The following
formula was applied to calculate the micro-hardness [15].
HV=1.854 L / d2. Whereas: L=Denotes the applied load on
the indenter in kg, D= mean diagonal of indentation, in mm
and H=Vickers micro-hardness degree (kg/mm2). The
images were perceived using an optical microscope (Model
No. MMD-GX 51 Olympus), to focus on a high-quality
expanded image. Pictures of the trial models were
reserved at 100 X magnification. The data were analyzed on
SPSSversion 25. Descriptive analysis was accomplished by
computing mean and standard deviation while inferential
analysis was prepared by relating an independent t-test
after examination of the data for normality. By using the
Shapiro-Wilk test, the significance level was keptat 0.05.

Table 1: Micro-Hardness of Dental Tissues Treated with Lithium

DOI: https://doi.org/10.54393/pbmj.v8i3.1165

RESULTS

The results indicated variations in the toughness (HV)
values of both tissues i.e. enamel and dentine. A
noteworthy reduction in the micro-hardness was
perceived in maxillary incisors, premolars, and molars,
showing the p-values as 0.001, 0.012, and 0.003,
correspondingly, while in mandibular teeth, incisors, and
molars were affected, with the p-values 0.003 and 0.011,
mandibular premolars were least affected. Results of
dentine showed a significant reduction of hardness in
maxillary incisors, premolars, and molars, having the p-
values 0.006,0.005, and 0.004. However minimal change in
dentine micro-hardness of mandibular teeth was
observed. The particulars of micro-hardness were
summarized with statistical analysis to conclude. The
values of Vickers hardness (HV) are represented through
mean and standard deviations of the dental tissues i.e.
Enameland dentine comprising of controlinadditionto the
experimental group of both maxillary and mandibular teeth
expressedintablel.

Micro-hardness- Unit H.V Mean * SD (n=7)

Samples (Teeth) Enamel Dentine

Control Treated p-value Control Treated p-value

Maxillary Incisor 246.27+17.09 187.80 + 34.97 0.001 52.174 £6.16 52.17+6.16 0.006
Maxillary First Premolar 236.40 £ 43.97 181.36 £22.72 0.012 34.960 + 3.12 34.96 £ 3.12 0.005
Maxillary first Molar 266.30 + 33.92 198.27 £12.43 0.003 31.419+2.48 31.42 +£2.48 0.004
Mandibular Incisor 264.84 +21.03 208.27£9.62 0.003 49.617£6.19 49.62+6.19 0.058
Mandibular First Premolar 239.82 £ 42.02 225.10+18.90 0.414 36.507 +4.21 36.51+4.21 0.044
Mandibular First Molar 250.18 +23.95 199.46 + 37.96 0.01 41.220+3.03 41.22+£3.03 0.570

Imagesofindentationatthreelocationson Enameland dentine onthe prepared samplesare showninFigure1.
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Figure 1: Photographic Representation of Vickers Hardness On = n n Pm Pm W M
Enameland Dentine ShowingIndentationOn Three Points In-Incisor Pm-Premolar M-Molar
The contrast of micro-hardness in the tissue of teeth i.e. Control Ml Treated In- Treated Pm- Treated M

Figure 2: Micro-hardness of Enamelin Maxillary Teeth
Those of mandibular teeth are within reach in figure 3.

enamel in the group of maxillary arches is presented in
figure 2.
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Figure 3: Micro-Hardness of Enamelin Mandibular Teeth

The comparable data of hardness values of dentine in
normal and trial groups was analyzed. Micro-hardness of
the dentine of maxillary teethisrepresentedin figure 4.
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Figure 4: Micro-Hardness of Dentine in Maxillary Teeth
Thedentineinmandibularteethisinterpretedinfigure5.
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Figure5: Micro-Hardness of Dentine in Mandibular Teeth

DISCUSSION

Little information is available on the prevalence of enamel
defects in the developing stage affected by the
administration of medication. Adversative drugresponses
could implicate all organs of the body. Assessment of

DOI: https://doi.org/10.54383/pbm;j.v8i3.1165

micro-hardnessin enameland dentine isimportant related
to dental hard tissue which is another degree for the
‘healthiness' of these tissues. Micro-hardness
measurementusingthe VHN testisanacceptedtechnique.
The Vickers Pyramid Number (HV) or Diamond Pyramid
Hardness (DPH) has been documented as the Unit of the
hardness [16].The hardness of the teeth was restrained
using a Vickers diamond indenter in a typical micro-
hardness test by Chun et al. The hardness rate of Enamel
samples remained around (HV= 274.8 + 18.1) which was
about 4.2 times greater as compared to dentine (HV=65.6+
3.9).1t was reported that Enamel conceived greater
resistance appropriate for grinding the foods, and dentine
had upper strength resistance.The dissimilar parts of
dental tissues may give diverse conformations along with
interior features, as discovered by scanning electron
micrographs[17]. In the contemporary study, mean micro-
hardness standards of enamel in control and treated
subjectswere revealed as(236.40 +43.97t0 266.30 + 33.92)
and(181.36 +22.72 t0 225.10 + 18.90) respectively, regarding
the dentine-tested hardness value of control (31.419 + 2.48
t052.174 £6.16)and treated (31.41+2.48 10 52.174 £ 6.16) the
results appeared in line with the reported values. Gaining
additional understanding of the effects of these
medications on the teeth of small mammals like rabbits. In
the current study, a range of doses was administered to
rabbits, meant to determine the effects of a selected drug
on the developing teeth of their offspring, the results of
such tests have been reported in the existing study. The
results revealed that micro-hardness was significantly
reduced in the enamel of all the maxillary teeth. Micro-
hardness values showed a noteworthy reductionin dentine
except for the mandibular molars.According to
Chuenarrom et al., the alteration of the denting period did
not affect the micro-hardness values of dental tissues. The
Knoop hardness numbers (KHN) standards of Enamel and
Vickers hardness numbers(VHN)of Dentine were provoked
by differences in the applied loads.Hence, the tooth
firmness figure for diverse loads may not be suitable for
evaluation with the results.The study was conducted by
applying different test loads [18].Relating to the present
study, a variation in the micro-hardness after the use of a
drug was channeled by applying a particular weight of 50
gm with Dwell time of 15 sec.This parameter was kept
uniform for all the samples.There is a dearth of published
data regarding the consequences of Lithium on evolving
teeth. However, the consequences of the drug's effect on
developing teeth are presentedin the contemporary study.
Moreover, there is scarce evidence about neonatal
imperfections following in-utero exposure of Lithium.The
practice of the Vickers hardness tester for assessing the
standards of enamel micro-hardness e.g. diamond burs
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adversely affected enamel micro-hardness and
meaningfully reduced it.Standards of healthy enamel
micro-hardness were attained by 40 and 60 pm instead of
90 um abrasive strips. Using 15 um abrasive strips and Sof
Lex abrasive discs, the micro-hardness standards
acquired remained greater, related to those documented
for healthy enamel [19]. Influence on alveolar bone
reported by Wadke et al., that lithium might improve
alveolar bone development for the period of orthodontic
retention, which might influence the orthodontic
management period in patients getting lithium, and
orthodontic tooth movement (0TM)[20]. Micro-hardness
of root dentine indicated reduction by a gold standard
intra-canal medicament i.e. Calcium hydroxide (CH). A
natural extract, propolis, acted better to CH in eliminating
endodontic microbes, A Vickers hardness indentation
appliance with aload of 200 g and dwell period of 15 s at 24
h, 3, and 7 days were cast off for micro-hardness analysis.
After 7 days, it was established that the highest micro-
hardness assessment was (64.43 + 1.69), while CH was
revealed to be the lowermost value as (48.46 + 1.60). The
rootdentine micro-hardnessimproved with the application
of propolis, while it reduced dentine sections after the use
of CH [21]. Published literature provided information
regarding the micro-hardness of human teeth and the use
of Lithium for restoration procedures in dental practice.
Micro-hardness of dentine was also assessed by the use of
intra-canal medicament. On the other hand, the present
study was conducted on a different constraint to assess
the micro-hardness of enamel and dentine on developing
teeth influenced by a medication administered to the
mother during pregnancy, such kind of study has not been
describedinthe publishedliterature.

However, the present study is limited by its small sample
size, use of asingleanimal model, and controlledlaboratory
conditions, which may not fully replicate human biological
responses, thereby restricting generalizability. Future
studies should include larger sample sizes and multiple
animal models to enhance external validity and explore
dose-response relationships of lithium exposure.
Longitudinal and human-based studies are also
recommended to assess clinical relevance and long-term
dental outcomes. Additionally, investigating preventive or
protectiveinterventions could provide clinical value.

CONCLUSIONS

It was concluded that a better understanding of the
mechanical properties of enamel and dentine may
facilitate the practitioners to relate and apply it in clinical
practice. It was thus comprehensible that Lithium could
lead to developmental defects of dental tissues, therefore
it must be considered obligatory to take the medication by
doctor's recommendation during pregnancy to escape the

DOI: https://doi.org/10.54383/pbm;j.v8i3.1165

risk of developingdefectsinnewborns.
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The nursing staff's professional quality of life is significantlyimpacted by their exposure to other
people's trauma and anguish on the job. By reducing secondary trauma, compassion fatigue,
and burnout, the project intends to develop a psycho-education-based solution that will
enhance nurses' professional quality of life. Objective: To assess the impact of a psycho-
education-basedintervention on nurses'professional quality of life, stress, anxiety, depression,
and resilience. Methods: This quasi-experimental study assessed stress, anxiety, depression,
and resilience through pre- and post-testing. Purposive sampling was used, and participants
were assigned to intervention or control groups without randomization. The ProQOL, BRS, and
DASS scales measured outcomes. Data analysis included repeated measures ANOVA for group
differences and bivariate correlation analysis. Results: The results showed that the
intervention doesn't have an effect on compassion satisfaction and stress while it significantly
decreases burnout, secondary trauma stress, and depression. The current study also found out
anincreaseinthe levels of anxiety for the participants at the assessment afterintervention. The
compassion satisfaction significantly increased, while burnout, secondary trauma, anxiety,
stress, and depression decreased significantly. Furthermore, burnout showed to be negatively
correlated with resilience, while secondary trauma stress was not correlated with resilience.
Compassion fatigue was also positively correlated with resilience. Conclusion: The research
concludesthat the interventions based on psycho-education are significant to be utilized in the
healthcare sector.

INTRODUCTION

Although compassion and concern have been frequently
regarded as vital traits in healthcare, nurses who might be
exposed to people'sdistress and pain onaregularschedule
are at danger of developing emotional exhaustion [1].
Charles Figley invented this terminology of compassion
fatigue within the 1980's. Compassion fatigue has been
extensively accepted by the psychiatric profession fromits
very establishment [2]. Similarly, Professional burnout,
also known as work - related emotional and physical
exhaustion, isacondition of depletionin workers caused by
long-term contact to employment difficulties [3].
Recurrent exposure to a patient's trauma can result in
secondary trauma stress disorder (STS), a disease that
resembles the symptoms of post-traumatic stress
disorder (PTSD). Nurses who work with the critically ill,
injured, or people at the end of their lives forlong periods of
time are more vulnerable to the detrimental consequences

of indirect trauma [4]. The compassion satisfaction of
oncology healthcare workers is low, according to Ortega-
Compos et al. (2020). Additionally, they experience
somewhat higher degrees of compassion fatigue and
comparatively higher levels of burnout [5]. Emergency
respondersincluding nursing staff have been foundtobe at
an increased danger of covert experience of traumatic
experience and, as a result, will have higher susceptibility
to the development for secondary traumatic stress
indicators. Employee satisfaction or contentment from
work has been the most powerful determinant of
secondary trauma stress signs [6]. Notwithstanding
growing concerns about the welfare of healthcare
professionals, there is a dearth of study on secondary
trauma stress(STS)and compassion fatigue among nurses
in Pakistan. According to one study, 94.2% of nurses
reported average degrees of burnout and 84.7% reported
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average levels of compassion fatigue [7]. These statistics
highlight a critical gap in research and intervention
strategies addressing occupational stress in Pakistani
nurses. Resilience, according to literature has been
recognized to be animportant significant predictor against
the negative consequences of stressful and traumatic
experiences on psychological and emotional wellbeing[8].
In terms of compassion fatigue, a few studies have shown
that resilience can help reduce the weariness that comes
with providing care[9]. Acknowledging this process is vital
for developing interventions targeted at improving nurses'
psychological health so that they can provide high-quality,
efficient, and empathetic services to individuals [10]. The
level of distress varies by demographic and work-related
factors, with younger nurses, those with fewer years of
experience, and those working in critical care and
psychiatric settings exhibiting higher levels of burnout and
STS [11]. The effectiveness of psycho-educational
interventions in healthcare professionals, especially in
low- and middle-income countries, has not been
thoroughly studied, despite the fact that international
studies have investigated intervention strategies like
mindfulness training, stress management workshops, and
Cognitive-Behavioral Therapy (CBT)-based programs [12].
By putting into practice and assessing a psycho-
educational intervention intended to enhance nurses'
resilience, psychological health, and professional quality of
life, this study aims to close this knowledge gap. The
Professional Quality of Life (ProQOL) Model by Stamm
(2010), which views professional well-being as a balance
between compassion fatigue and compassion fulfillment,
serves as the foundation for the intervention [13].
Compassion satisfaction refers to the positive
psychological benefits of caregiving, while compassion
fatigue encompasses both burnout and secondary trauma
stress. The intervention began with discussions in a
psychoeducational group setting on issues such as
resiliency, awareness, compassion, and autonomy. It
tackles the fundamental reasons and consequences of
excessive stress, burnout, and secondary trauma as a
method which integrates psychoeducation with treatment
alliance and assistance to promote coping and
psychological wellness both within and beyond the
profession [14]. This study examines whether a psycho-
educational intervention lowers psychological discomfort
and enhances nurses' professional quality of life.
Assessing the prevalence of burnout, compassion fatigue,
and secondary trauma stress among nurses working in
acute care and psychiatric settings, assessing how well the
intervention reduces distress and builds resilience,
investigating the relationship between resilience and
professional quality of life, and figuring out whether the
effectsof theinterventionlast foramonthareall part of the
goals. According to the hypotheses, professional quality of
life scores will improve after the intervention and stay
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stable at follow-up; resilience will have a negative
correlation with burnout but no significant relationship
with secondary trauma stress; and the intervention will
significantly reduce depression, burnout, and secondary
traumastress.

Nursing professionals are frequently exposed to patients'
trauma and suffering, making them highly vulnerable to
burnout, secondary traumatic stress, and reduced
professional quality of life. Despite growing recognition of
these issues globally, there is limited empirical evidence
from Pakistan evaluating the effectiveness of structured
psycho-educational interventions in improving nurses'
psychological well-being and resilience. Additionally, few
studies have examined the relationship betweenresilience
and professional quality of life outcomes in this context.
Therefore, this study aims to assess the impact of a
psycho-educational intervention on nurses' professional
quality of life, including burnout, secondary trauma stress,
depression, anxiety, andresilience.

METHODS

This quasi-experimental study was conducted from June
2022- November 2022 at United-Christian Hospitaland the
Punjab Institute of Mental Health, Lahore, Pakistan. Ethical
approval was obtained from the Institutional Research
Board and Ethics Committee at Forman Christian College
(IRB Ref: IRB-333/05-2022), and all participants provided
written informed consent. Using purposive sampling,
registered nurses with at least one year of clinical
experience were recruited, while those with less
experience, on extended leave, or retired were excluded.
Participants were assigned to anintervention group, which
received a structured two-hour psycho-education
seminar, or a control group, which received no
intervention. The seminar covered secondary trauma,
burnout, compassion fatigue, and stress management.
Assessments were conducted at three time points:
baseline (pre-intervention), immediately post-
intervention, and ataone-month follow-up. Data collection
utilized validated psychological scales, including the
Professional Quality of Life Scale (ProQOL), Depression,
Anxiety, and Stress Scale-21 (DASS-21), and Brief
Resilience Scale (BRS), all demonstrating strong internal
consistency (Cronbach's alpha: 0.72-0.94). Statistical
analysis, performed using SPSS v.26, included descriptive
statistics, normality tests, one-way repeated measures
ANOQOVA, and Pearson correlation, with significance set at p
< 0.05. Ethical quidelines were strictly followed, ensuring
participant confidentiality, voluntary withdrawal, and
referralsto therapistsif needed. This study design ensured
methodological rigor while evaluating the impact of
psycho-educationonnurses'professional quality of life.

RESULTS
The study examined how a psycho-educative seminar
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affected the psychological distress and work-related
quality of life of healthcare professionals. The participants'
demographic details were compiled in table 1. With an
average of 6.26 years of work experience (SD = 5.07), the
mean age was 30.50 years (SD = 6.58). Most participants
were female (84.1%), had a bachelor's degree (81.7%), and
were employedingynecology(52.4%).

Table 1: Micro-Hardness of Dental Tissues Treated with Lithium
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The experimental group showed reduced Burnout(F(1,80)=
30.053, p<0.001,np?=0.276). Depression(F(1,80)=11.899, p
=0.001,np?=0.129), and Secondary Trauma Stress(F(1,80)=
23.390, p < 0.001, np* = 0.226). There was a substantial
decrease in anxiety as well (F (1,80)=8.468, p = 0.005, np? =
0.096). These improvements were sustained at the one-
month follow-up(Table 4).

Table 4: Follow-Up Effects of the Intervention

Variables F p np?
Burnout 64.165 <0.001 0.772
Secondary Trauma Stress 61.415 <0.001 0.759
Depression 30.807 <0.001 0.612

Variables Mean + SD %

Age 30.50 £6.58 -

Years of Experience 6.26 +5.07 -
Gender (Women) - 84.1
Education (Bachelor's) - 81.7
Department (Gynecology) - 52.4

Cronbach's alpha values for reliability analyses ranged from
0.70 to 0.95, indicating strong internal consistency for all
scales. The Brief Resilience Scale exhibited acceptable
inter-item correlations (r = 0.35). Table 2 presented the
reliability coefficients.

Table 2: Reliability of Study Scales

Variables Cronbach’s a
Compassion Satisfaction 0.83
Burnout 0.75
Secondary Trauma Stress 0.82
Depression 0.95
Anxiety 0.70

Repeated measures ANOVA revealed significant
improvementsin key psychological outcomes following the
intervention(Table 3).

Table 3: Repeated Measures ANOVA: Pre- and Post-Intervention
Scores

Variables F P np?
Burnout 30.053 <0.001 0.276
Secondary Trauma Stress 23.390 <0.001 0.226
Depression 11.899 0.001 0.129
Anxiety 8.468 0.005 0.096

Figure 1 illustrated the mean scores for all subscales
measured beforeandaftertheintervention.
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Figure 1: Pre-intervention and Post-Intervention Mean scores for
allSubscales
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Figure 2 illustrated the mean scores for all subscales at
Pre-Intervention, Post-Intervention, and One-Month
Follow-Up, highlighting sustained improvements in
burnout, secondary trauma, depression, and resilience,
withatransientincreaseinanxiety.

45

40

25

20

15

. I I I
« 11 I K

Compassion Burnout Secondary Stress Anxiety Depression
Satisfaction trauma
M Pre-intervention Post-Intervention M Follow-up

Figure 2: Pre-Intervention, Post-Intervention and One-Month
Follow-UpMean ScoresFor Subscales
The protective impact of resilience in reducing work-
related stress was shown by correlation analysis, which
showed that resilience was inversely correlated with
burnout(r=-0.222, p=0.046)and positively correlated with
compassionsatisfaction(r=0.244,p=0.027)(Table5). With
long-lasting effects at follow-up, the psycho-educative
intervention dramatically enhanced healthcare
professionals' psychological outcomes and professional
quality of life. The results demonstrate how focused
interventions can improve resilience and lessen stress at
work(Tableb).
Table5: Correlationsbetween Resilienceand Outcomes

e}

Variables Mean + SD p-Value
Compassion Satisfaction 0.244 0.027
Burnout -0.222 0.046

DISCUSSION

In order to improve the nursing staff's compassion
satisfaction and address secondary trauma and burnout,
theresearchstudy soughttodevelopanintervention.Inthe
end, each of these elements influences the nurses'
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professional quality of life while they are employed at
various institutions. The study also focused on the
psychological distress, namely stress, anxiety and
depression. The research study was designed by dividing
the participants into control group and experimental
group. The intervention was based on psycho-education
andatwo hoursseminarwas created. Boththe groupswere
tested before and after the intervention on three measures
of professional quality of life, psychological distress and
resilience. It is well researched that there is a higher
prevalence of burnout in nurses while their levels of
compassion satisfaction are lower, therefore making this
animportant area of research[15]. Given their exposure to
traumatic experiences, as well as other individual
characteristics, nursing staff is more susceptible to
secondary trauma stress. Health care workers who
experience secondary trauma stress and burnout may
suffer grave consequences that include sadness,
emotional distress, and even suicidal thoughts. These
effectsmay affectaconsiderable sectioninthe profession.
The necessity to identify, assess, and manage burnout is a
primary concern since health care personnel are
constantlyindanger[16]. Theinterventionthatis studiedin
thisresearchisbasedon psychoeducation, self-awareness
and skills training. Exercises for managing stress and
burnout at work were also included in the intervention. For
the experimental group, the psycho-education seminar
included pre-and post-testing and a one-month follow-up.
The current study's hypothesis was that the psycho-
educative intervention would enhance the nursing staff's
professional quality of life and lessen psychological
discomfort. The results suggest that the intervention
doesn't have an effect on compassion satisfaction and
stress while it significantly decreases burnout, secondary
trauma stress, and depression. Another finding that was
unexpected was that anxiety increased at the post
assessment. The follow-up showed that the compassion
satisfaction levels of the experimental group got
significantly higher. Moreover, the seminar did not focus
much on the concept of compassion satisfaction. This
limitation is another reason for not getting a significant
increase in the nurses' level of compassion satisfaction.
Other factors that contribute towards the development of
compassion satisfaction include personality differences
among individuals as well as work environment [17]. Both
these factors were not considered in the current research
study, which could explain the results. In line with findings
from other research showing the long-term advantages of
psychoeducation for healthcare professionals, long-term
results showed significant improvements in all assessed
variables for the experimental group [18]. Additionally,
resilience showed a negative correlation with burnout and
a positive correlation with compassion fulfillment;
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however, no significant correlation was observed with
secondary trauma stress, most likely as a result of the
resilience measure's narrow scope. Comprehensive
resilience assessment tools could provide more accurate
insights [19]. Other than resilience training, addressing
institutional factors such as long working hours and
staffing shortages is essential for reducing work-related
stress and psychological distress [20]. Sharing these
findings with hospital management could help implement
structural changes and support similar interventions to
benefithealthcare professionals.

Thelimitations of the current study included the inability to
compare groups at the one-month follow-up since only the
experimental group was assessed. Unmeasured factors
may have influenced follow-up scores. Additionally, the
resilience measure lacked comprehensive constructs,
leading to inconsistencies with existing literature. Data
collection was also prolonged due to limited resources and
institutional support. Future research should incorporate
randomized controlled trials with larger and more diverse
samples to strengthen causal inferences and
generalizability. Inclusion of comprehensive resilience
measures and longer follow-up periods would provide
deeper insight into sustained intervention effects.
Institutional-level factors such as workload and staffing
shouldalsobe exploredalongside individual interventions

CONCLUSIONS

The research concludes that the interventions based on
psycho-education, skills training, and self-awareness
works well for the mental health issues in the healthcare
sector. We also conclude that the psycho-educational
seminars as a form of intervention are not only cost-
effective for the institutions but also effective on reducing
the psychological and mental health related issues. The
healthcare departments can utilize this research as
evidence for the operative use of psycho-educative
interventions. The follow-up assessment results are
evidence of thelong-termeffectsof theintervention.
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Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder in women, often linked to
reproductive challenges and pelvic floor dysfunction. Objective: To find out the association of
pelvic floor dysfunction and with conception challenges among females with Poly Cystic Ovary
Syndrome. Methods: A cross sectional descriptive study was conducted; data were collected
from Jinnah Hospital, Central Park Hospital, Suraya Azeem teaching hospital and from private
clinics of Lahore. Data were collected after getting approval from University Research Ethical
Committee from July to October 2024 with a Reference number RE-085-2024. Non probability
purposive sampling technique was used. Pelvic floor dysfunction was confirmed through pelvic
floor dysfunction inventedry-20 along with some self-made questions for descriptive
statistics.192 married female were included in the study and data were analyzed through SPSS
version 22.0 software. Results: Out of 192 respondents were of age group 21-30(68.2%).In
distribution of BMI, 91 (47.4%) were overweight, 163 (84.9%) were trying to get pregnant,
170(88.5%) were facing difficulty in getting pregnant, 169(88%) of female faced miscarriages,
72(37.5%) females had 2 miscarriages, 78(40.6%) had 1stillbirth, 83(43.2%) had 1 preterm birth,
154 (80.2%) were taking treatment of PCOS. 115(59.9%) had severe pelvic organ prolapse,
135(70.3%) had mild colorectal anal distress and 97(50.5%) had mild urinary distress.
Conclusions: The study concluded that there is a high prevalence of severe pelvic floor
dysfunction among PCOS females. Moreover, pelvic organ prolapse is significantly associated
with miscarriagesinwomen with PCOS.

INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is very common health
problem that is demonstrated as irregular periods,
polycystic ovaries, and over production of androgens.
Females with PCOS may experience a lot of issues like
hirsutism, acne, mood swings, hair loss issues and other
infertility issues[1]. Pelvic Floor Dysfunction(PFD)isaterm
that explains the impairment of muscles and connective
tissues of the pelvic floor. The pelvic floor consists of group
of muscles that act as a supportive sling to the pelvic
organs, including the uterus, vagina, and in women, the
bladder and rectum of particular interest, the influence of
polycystic ovarian syndrome (PCOS) on PFD, this affects a
significant portion of reproductive-aged women with
prevalence rates of 5 to 15% [2]. Emerging research

suggests that the hormonal disruptions may contribute to
structural and functional changes in pelvic floor
musculature [3]. Polycystic ovary syndrome is a syndrome
that includes hormonal and reproductive problems. PCOS
diagnosed females faces the problems like fertility,
infertility and irregular feminine cycle [4]. PCOS diagnosed
females faces the reproductive problems which causes
higher rate of miscarriages, delays in conception, also
minimizes the consequences of conception treatments.
The literal meaning of infertility. According to American
society of reproductive medicine practice committee is
failure to conceive after 12 or more months of attempts of
natural fertilization, it is also a major issue in the
community [5]. The problems would include gestational
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diabetes, pre-eclampsia, fetal growth abnormalities and
birth related issues like still births, preterm births and
spontaneous abortions. The females with PCOS, faces alot
of pregnancy induced complications with higher risks of
preterm births which increases fetal morbidity and
mortality [6]. Approximately 50-70% women affected who
has the symptoms of insulin resistance lead to other
comorbidities High BP, sugarintolerance, dyslipidemiaand
diabetes [7]. Among infertile women negative emotions
stress, anxiety is common. Infertility is associated with
negative emotion and connected with poor quality of life
[8]. Infertile women are more prone to mental illness,
impaired quality of life and marital dissatisfaction [9].
Infertile women feelings and person quality of life
profoundly affected by the lack of social support system
[10]. Obesity related comorbidity directly affect the
adipose tissue on sexual response. Infertile women lower
satisfaction and sexual function as compare to fertile
women due to many contributing factors like marital
problem, intercourse time, and psychological burden of
infertility [10]. Sexual dysfunctions are common among
women with PCOS, with many experiencing reduced sexual
desire, arousalissues, and painfulintercourse[11].
Polycystic Ovary Syndrome (PCOS)is a prevalent endocrine
disorder associated with infertility, miscarriages, and
various reproductive complications, while pelvic floor
dysfunction (PFD) further contributes to impaired
reproductive health. Despite emerging evidence
suggesting a possible link between PCOS and PFD, there is
limited research particularlyinlocal populations examining
their combined impact on conception challenges and
pregnancy outcomes. Additionally, few studies have
quantitatively assessed this association using
standardized tools in reproductive-aged women.
Therefore, this study aims to determine the association
between pelvic floor dysfunction and conception
challenges, including miscarriages and infertility, among
femaleswith PCOS.

METHODS

A cross-sectional descriptive study was carried out on
married female with PCOS by students of DPT in University
of Management and Technology for 4 months after getting
approval fromuniversity Research Ethical Committee from
July to October 2024 with Reference number RE-085-
2024. Non probability purposive sampling technique was
used to collect data and an informed consent was taken
from each participant. Data were collected from Jinnah
Memorial Hospital, Central Park Hospital, Surreya Azeem
Teaching hospital and private clinics of Lahore. The sample
size 0f 192 was calculated from RAO software with level of
significance of 95% and expected margin of error of 5%.
Married females with Age range (18 to 40 years) diagnosed
with PCOS, were included whereas female with
postmenopausal history or with any other endocrine

DOI: https://doi.org/10.54393/pbmj.v8i3.1202

disorder or who undergone Pelvic surgeries or with any
other personality or Psychiatric disorder were excluded
from the study. Those females who were not willing to
participate were also excluded fromthe study. Astructured
questionnaire of pelvic floor dysfunction inventory-20 was
used to confirm pelvic floor dysfunction along with self-
made questions for demographics data and also included
menstrual, medical and social history. Data were analyzed
by software Statistical Packages of Social Sciences(SPSS)
version 20.0 in the form of descriptive statistics including
frequency tables, bar charts and bivariant chi square test
was used to check association between variables pelvic
organ prolapse with number of miscarriages. Data were
kept confidentialthroughout the study.

RESULTS

Table 1 showed the demographics. According to the
demographic data, majority of the participants were in
betweenage range of 21-30 years(68.2%), BMI greater than
30 (52.1%) and marriage duration of 1-5 years (99%) were
demonstrated.

Table1: Demographic Characteristics of Study Participants

Variables Frequency (%)
Age (Years)
10-20 1(0.5%)
21-30 131(68.2%)
31-40 60(31.3%)
BMI
Underweight <18.5 0(0%)
Normal 18.6-24.9 1(0.5%)
Overweight 25-29.9 91(47.4%)
Obese >30 100(52.1%)
Duration of Marriage (Years)
1-5 99(51.6%)
6-10 72(37.5%)
11-15 16(8.3%)
16-20 5(2.6%)

Table 2 showed the medical history. According to the
medical history, majority of the participants have gained
weight, 79 (41.1%) 6-10kgs weight gained, 116 (60.4%) don't
have hypertension, 183 (95.3%) don't have heart disease,
167(87%)don't have thyroidissue, 168(87.5%)don't have any
surgery and 183 (95.3%) don't have gestational diabetes as
demonstrated.

Table 2: Medical History of Study Participants

Variables Frequency (%)
Experience Weight Gain
No 31(16.1%)
Yes 161(83.9%)
Total Weight Gained (Kg)
0 31(16.1%)
1-5 46(24%)
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6-10 79(41.1%) 4 1(0.5%)
1-15 23(12%) Taking PCOS Treatment
16-20 13(6.8%) No 38(19.8%)
Hypertension Yes 154(80.2%)
No 116(60.4%) Table 4 showed pelvic floor dysfunction. According to
ves 76(39.6%) pelvic floor distress inventory, majority of the participants,
Heart Disease 115 (59.9%) are facing severe pelvic organ prolapse, 135
No 185(95.5%) (70.3%) with mild colorectal anal distress and 97(50.5%)
Yes i S(47%) withmild urinary distress as demonstrated.
Thyroldssue Table 4: Prevalence of Pelvic Floor Dysfunction among Study
No 167(877%) Participants
Yes 25(13%)
Surgeries Variables Frequency (%)
No 168(87.5%) Pelvic Organ Prolapse Distress inventory
Yes 24(12.5%) Mild 2(1%)
Gestational Diabetes Moderate 75(39.1%)
No 183(95.3%) Severe 115(59.9%)
Yes 9(4.7%) Colorectal Anal Distress Inventory
Table 3showed the fertility history.According to the fertility Mild 135(70.3%)
history, majority of the participants, 163 (84.9%) were Moderate 51(26.6%)
trying to get pregnant, 170 (88.5%) are facing difficulty in Severe 6(3.1%)
getting pregnant, 169(88%) had history of miscarriages, 72 Urinary Distress inventory
(37.5%) had 2 miscarriages, 78 (40.6%) had 1 stillbirth, 83 Mild 97(50.5%)
(43.2%) had 2 preterm birth and 154 (80.2%) were taking Moderate 66(34.4%)
PCOStreatmentasdemonstrated. Severe 29(15.1%)

Table 3: Reproductive History of Study Participants

Variables Frequency (%)

Trying To Get Pregnant

No 29(15.1%)
Yes 163(84.9%)
Difficulty in Getting Pregnant
No 22(1.5%)
Yes 170(88.5%)
Any Miscarriage
No 23(12%)
Yes 169(88%)
Number of Miscarriages
0 9(4.7%)
1 34(17.7%)
2 72(37.5%)
3 42(21.9%)
4 35(18.2%)
Number of Stillbirths
0 46(24%)
1 78(40.6%)
2 51(26.6%)
3 15(7.8%)
4 2(1%)
Number of Preterm Births
1 72(37.5%)
2 83(43.2%)
3 36(18.8%)

Table 5 showed the Correlation test was applied between
number of miscarriagesand pelvicorgan prolapse. The test
indicates a positive correlation between pelvic organ
prolapse and total number of miscarriages as P- value is
lessthan 0.05.

Table 5: Correlation of Pelvic Organ Prolapse with Total Number
Miscarriages

Total Number of Pelvic Organ Prolapse

: Y -Value
Miscarriages Mild Moderate Severe g
0 0 5 4
1 0 18 16
2 0 26 46
0.008
3 0 n 31
4 2 15 18
Total 2 75 s

DISCUSSION

Pelvic Floor Dysfunction(PFD)presentsasignificant health
challenge affecting women worldwide, particularly those
grappling with Polycystic Ovary Syndrome (PCOS), a
hormonal disorder commonly associated with infertility
and other reproductive health issues [13]. This cross-
sectional observational study was undertaken in Lahore,
Pakistan, to investigate the prevalence of PFD among 192
married females aged 18 to 40 years who were clinically
diagnosed with PCOS.No association of conception
challenges was found with anorectal and urinary
incontinence.The study by Taghavi et al., provided insights
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into specific mechanisms linking PCOS and pelvic floor
dysfunction, suggesting that hormonal disturbances and
chronic inflammation may contribute synergistically to the
development of PFD symptoms [14].These findings
complement these insights by demonstrating a notable
burden of PFD symptoms among participants, reinforcing
the clinical relevance of early detection and management
strategies in this population [15].The study by Anténio et
al., provided the results that there is no significance
difference between case control groups in strength of
pelvic floor muscles, in PCOS females[16]. Polycystic ovary
syndrome (PCOS) is a complex endocrine disorder with
systemic implications, including reproductive and
metabolic challenges [17]. PCOS as an inflammatory and
lifestyle-related endocrinopathy, affecting various
physiological functions [18].The association between
mental health and reproductive system disorders,
emphasizing the psychological burden often experienced
by women with PCOS. Furthermore, the impact of female
reproductive disorders on sperm quality within the female
genital tract, suggesting potential fertility complications
[19]. An in-depth analysis of the complications and
challenges associated with PCOS, discussing its influence
on conception and overall reproductive health.These
studies collectively reinforce the significance of
understanding the association between PCOS, pelvic floor
dysfunction, and conception challenges, emphasizing the
need for comprehensive clinical management [20]. The
studyisnotgeneralizedasitwasonlydoneinLahore, dueto
limited time span.The study was done on married females
only, but should also involve unmarried population for early
detectionand prevention of severity of the condition.
Future studies should include larger, multi-center samples
and incorporate both married and unmarried women to
improve generalizability and enable early detection of
pelvicfloorissues. Longitudinal designsare recommended
to establish causal relationships and evaluate the
effectiveness of pelvic floor rehabilitation interventions.
Additionally, incorporating objective clinical assessments
alongside questionnaires would enhance validity. However,
the current study is limited by its cross-sectional design,
non-probability sampling, and restriction to a single city,
which may limit causal inference and broader applicability
of thefindings.

CONCLUSIONS

The study concluded that there is a high prevalence of
pelvic floor dysfunction among PCOS females. Moreover,
there is significant association of pelvic organ prolapse
with miscarriages in female who are suffering from
polycystic ovarian syndrome. Pelvic floor dysfunction in
female can be minimized by educating female about
strengthening exercises of pelvic floor muscle and so risk
of miscarriages can be minimized.
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Functional gastrointestinal disorders are common among medical students worldwide, but
littleis known about how commonthey are in KPK, Pakistan. Objective: To find out how common
FGIDs are among KPK medical students and investigate their connections to other mental
health conditions. Methods: This cross-sectional study assessed the FGIDs and mental health
of medical students in KPK, Pakistan, using the Rome IV criteria, GAD-7, and PHQ-9 scales.
Results: The study found that 162 medical students (104 men and 58 females) with a median age
of 18 (between 18 and 25) had an 11.7% FGID frequency (females 15.52% vs. males 9.62%), with
GERD (12.3%) and IBS (27.5%) being the most common conditions, followed by FD (2.5%).
Additionally, the IBS-FD, GERD-FD, GERD-IBS-FD, and GERD-FD overlapping distributions were
1.2%, 6.2%, 1.9%, and 1.2%, respectively. The prevalence of GAD and MDD were 17.9% and
22.2%, respectively. Multivariable logistic regression analysis revealed that the prevalence of
GERDalone was significantly greaterin MDD patients thanin non-MDD patients(p<0.01). With p-
values of 0.042 and 0.001, respectively, FD alone also showed a strong association with MDD and
GAD. Additionally, a significant connection (p = 0.024) was seen between IBS and GAD.
Participants with GAD showed the highest overlap between FD, IBS, and GAD (p = 0.02).
Conclusions: FGIDs were rather common among the medical students in this study (11.7%).
Furthermore, these results imply that MDD is linked to FGIDs and OS among Pakistani KPK
medical students.

INTRODUCTION

Irritable Bowel Syndrome (IBS), non-organic bloating, non-
organic constipation, functional diarrhea, and non-
specified functional digestive iliness are among the many
conditions that fall within the broad category of functional
gastrointestinal disorders. These disorders are the most
common, affecting up to 40% of the broader population
across the globe[1]. These disorders typically manifest as
chronic symptoms, often exhibiting significant overlap
across symptoms [2]. Recent research indicates that the
progression of these disorders is associated with specific
physiological processes like the gut-brain connection,
protracted infections, inherited factors, gut flora, and
antibiotic use [3, 4]. Since its establishment in 1992,

Physicians worldwide have been evaluating FGIDs primarily
using the Rome IV criteria [5, 6]. Like other nations,
Pakistan is seeing a rise in concern regarding FGIDs; yet,
the lack of information indicates that the problem is still
beingignored. Itisyetunknownhow common all FGIDs are
in Pakistan. Irritable Bowel Syndrome (IBS), the most
common FGID in the country, has a 33.2% incidence rate,
according to one study [7]. Stress, sleep disruptions, and
an established family record of IBS are all strongly
correlated with the identification of functional IBS in
college students, with a frequency of 15.5% [8]. Female
participants exhibited more intense manifestations; s,
however, most of the males suffering from constipation
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used medications to alleviate the symptoms [9]. In a
tertiary care facility, functional constipation affected
around 37.5% of the childrenaged 2to 14[10]. Thereis little
information available on the health of FGID patients in
Pakistan. Furthermore, not enough research has been
done on the impact of locally performed endoscopic
examinations on mental health. According to one study,
the prevalence of IBSis 14% higher in males than in women
[11]. Studies have assessed how common IBS is among
medical staff and students[12].

Functional gastrointestinal disorders (FGIDs) are
increasingly reported among medical students, yet their
true burden and association with mental health conditions
in KPK, Pakistan, remain underexplored. Existing literature
provides limited local evidence on the bidirectional
relationship between FGIDs, anxiety, and depression,
particularly using standardized diagnostic criteria.
Moreover, overlapping FGIDs and lifestyle-related
contributors are insufficiently investigated in this
population. Therefore, this study aims to determine the
prevalence of FGIDs and examine their association with
mental health conditions (GAD and MDD) among medical
studentsin KPK.

METHODS

Medical and dental students from various medical colleges
in KPK, Pakistan, were to participate in the study. The study
was conducted over a three-month period from Tst
November 2024 to 1st January, 2025. Data was collected
from the representative sample using a standardized,
structured, self-administered questionnaire. The inclusion
criteria were all medical students (MBBS and BDS) aged
over 18 from Ist year to final year, as well as those who were
abletoreadand writein English. Inaddition, those students
who were willing to participate in the study and completed
the questionnaire without any missing data. The exclusion
criteria were as follows: 1) students who failed to give
informed consent; 2) students who did not complete the
online survey or who provided inadequate responses; and
3) students with a history of any chronic gastrointestinal
disorder. Through an internet platform, our study
disseminated a standardized questionnaire to all medical
studentsin the province. The questionnaire was designed
to cover the following five components: (1) Demographic
characteristics such asage, sex, and BMI.(2)lifestyle habits
covering breakfast habits, intake of fruits and vegetables,
consumption of junk food and carbonated drinks,
academictime, non-academic activities, smoking habit; (3)
sleep patternsincluding sleep schedule, total sleep length,
personal evaluation of sleep quality (good/poor); (4) Rome
IV criteria was used to determine different gastrointestinal
concerns including reflux, heartburn, visceral pain, upper
abdominal burning, meal-induced bloating, premature
satiety, chronic gut discomfort linked to defecation
patterns, the occurrence rate, and persistence of these
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symptoms, and questions related to the different
symptoms of IBS were separately asked in the
questionnaire. The questionnaire also inquired about the
characteristics of bowel movements, such as alterationsin
bowel movements over the past year, infections that
preceded these changes, and total bowel movements
recorded on a weekly basis. The stool's consistency was
assessed using the validated Bristol stool scale [13]. A
family history of inflammatory bowel disease, unintended
weight loss (= 6 kg) during the previous three months, and
any chronic gastrointestinal bleeding were also inquired
about; (5) mental health status was assessed using the
English versions of the Generalized Anxiety Disorder
Assessment (GAD-7) and Patient Health Questionnaire-9
(PHO-9)[14-16]. The online form took an average of eight to
ten minutes to complete. A convenient non-probability
sampling method was used to gather data from the
representative sample. The Rome IV criteria were used to
diagnose students with common FGIDs, including as GERD,
non-organic diarrhea, and IBS[17]. GERD was diagnosed
based on the occurrence of usual heartburn and
regurgitation two or more times per week, as
recommended globally by the World Gastroenterology
Organization [18].  In this study, generalized anxiety
disorder (GAD) was diagnosed with a GAD-7 score of >10,
while major depressive disorder(MDD)was identified with a
PHQ-9 threshold of >10[19, 20]. [20] As a diagnostic tool,
the GAD-7 cutoff of 210 demonstrated an 89% true-positive
rate and an 82% true-negative rate for diagnosing GAD.
For the diagnosis of MDD, the PHQ-9 cutoff of 213 showed
68% sensitivity and 92% specificity [21, 32]. To calculate
the sample size for this investigation, the OpenEpi
calculator was utilized. Anideal prevalence(P)of 0.10 was
selected based on a previous study by Tran et al., [23]. 141
participants was deemed to be an adequate sample size,
with a 95% confidence level and a 0.05 margin of error (d).
An Excel spreadsheet (Microsoft Office 2013) was used to
organize the data, and IBM SPSS (software version 29) was
used to analyze it. A chi-square test was employed as a
descriptive test, and different variable numbers were
allocated to perform different logistic regression and
descriptive tests. Multiple logistic regression tests were
usedto evaluate the relationship between FGIDs, GADs, and
MDD among medical students from various medical
colleges.

RESULTS

Medical students from various colleges were given a
comprehensive survey, to which 162 respondents
responded. The group consisted of 58 women and 104
men, with a median age of 18 (ranging from 18 to 25).
According to the PHO-9 and GAD-7 measures, Table 1
indicates that 17.9% of the participants (n=29) had
Generalized Anxiety Disorder (GAD) and 22.2% (n=36) had
Major Depressive Disorder(MDD).
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Table 1: Demographic Profile of the participants with FGIDs and
those without FGIDs
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12.3% of participants had GERD. The prevalence of IBS was
reportedtobe 27.8%. Theoverlapinprevalence for GERD-
FD, GERD-IBS, IBS-FD, and GERD-IBS-FD was 2.1%, 6.2%,
1.9%,and1.2%, respectively, astable 2 furtherillustrates.
Table 2: Frequency of Different FGIDsamong the Desired Sample

GERD 12.3%

FD 2.5%

IBS 27.8%
GERDand FD 2.1%
GERD and IBS 6.2%
IBSand FD 1.9%
GERD\IBS\FD 1.2%

Non-FGle FGIDS(n=19)
(n=143) F
. requency
Variables Frequency (%) / Median Total
(%)/ Median '
(Range) (Range)
Gender
Male 95(66.4%) 9(47.3%) 104 | 0.086
Female 48(33%) 10(52.6%) 58
Age 22(18-25) 22(18-25) |22(18-25)| 0.037
Breakfast Habit o o a
(Irregular) 53(37%) 11(57.8%) - 0.06
Academic Time - - - 0.377°
Morning Till After Noon|  70(48%) 8(42.8%) 78 -
Evening Till Late Night 73(51%) 11(57.8%) 84 -
Non-Academic o o _
Activities 79(55.2%) 7(36%) 76
Smoking 4(2.79%) 1(5.2%) 5 0.469°
Sleep After Midnight 136(93%) 18(99%) 155 0.034
Junk/FastfoodOnee | o5(1749) | n(s57.8%) | 36 |<0.001
Yy
Fruit/Salad >Once /Day| 44(30.7%) 2(15.7%) 46 0.034
Non-Vegetarian o o
>0nce/Day 17(11.8%) 12(63.15%) 29 <0.001
Carbonated Drinks o o
>0nce/Day 23(16%) 10(52.6%) 33 0.004
Independent Living 17(11.88%) 2(10.5%) 19 0.610°
GAD-7 22(15.38%) 7(36.8%) 162 | 0.037°
0.486
PHQ-9 28(19.5%) 8(42.1%) 162 .
0.004

Values: a=Fisher Exact Test

b=LinearbyLinearAssociation

Frequency of different Functional Gastrointestinal
conditions (GERD, FD, and IBS) Among Medical Students
across Various Colleges:

It was clear from the data analysis that GERD and FGIDs
were common in the student body. Overall, we found that

GERD: Gastrointestinal Reflux Disease; FD: Functional
Dyspepsia; IBS: Irritable Bowel Syndrome

The bidirectional link Between Mental Health Conditions
and Gastrointestinal Disorders:

The frequency of gastrointestinal illnesses was compared
across various psychiatric states in Table 3. Three groups
of patients were formed based on the presence or absence
of gastrointestinal problems: 2)individuals who only met
the criteria for one of the gastrointestinal disorders
mentioned above; 3) individuals who experienced
overlapping conditions, signifying situations in which two
or three different functional digestive disorders occurred
at the same time; and 4) individuals who did not meet the
criteria for FD, IBS, or GERD. GERD was much more
common in those with MDD than in those without MDD
(p<0.01). Similarly, FD alone showed a strong connection
with both MDD and GAD, with p-values of 0.042 and 0.001,
respectively. Additionally, a strong association between
GAD and IBS was discovered (p=0.024). Among GAD
subjects, the overlap of FD, IBS, and GAD was most
commonly observed(p=0.02).

Table 3: Comparative Study of Different Gastrointestinal Disordersacross Different Psychological Conditions

Non-GAD (n=133)

GAD (n=29)

Non-MDD (n =126)

MDD (n =36)

Variables Frequency (%) Frequency (%) p-Value* Frequency (%) Frequency (%) patatee
Non-GERD/FD/IBS 117(87.96%) 25(96.15%) 0.794 125(99.2%) 33(91.66%) 0.07
GERD Alone 16(12.03%) 4(13.7%) 0.504 1(0.7%) 3(8.3%) 0.010
FD Alone 20(15.03%) 9(31%) 0.042 16(12.6%) 13(36.11%) 0.001
IBS Alone 32(24%) 13(44.8%) 0.024 31(24.6%) 14(36.5%) 0.090
Overlap GERD-FD 1(0.7%) 3(10.3%) 0.003 1(0.7%) 3(8.3%) 0.010
Overlap GERD-IBS 1(0.7%) 3(10.3%) 0.003 1(0.7%) 3(8.3%) 0.010
Overlap FD-IBS 11(8.2%) 6(20.6%) 0.048 8(6%) 9(25%) 0.001
Overlap GERD-FD-IBS 1(0.70%) 2(6%) 0.026 1(0.7%) 2(5%) 0.045

GERD: Gastrointestinal Reflux Disease; FD: Functional Dyspepsia; IBS: Irritable Bowel Syndrome; GAD: Generalized Anxiety Disorder;

MDD: Major Depressive Disorder

Predictors of FGIDs amongMedical Students: Insights fromaBinary Logistic Regression Model:
The multivariable logistic regression analysis in Table 4 showed that medical students with Generalized Anxiety Disorder
(GAD)and Major Depressive Disorder(MDD)had a significantly higher risk of developing Functional Gastrointestinal Disorders

(FGIDs)(p<0.05).
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Table 4: Results from Multivariable Logistic Regression Analysis
for Studentswith FGIDs

Multivariable
Adjusted 0Odd

p_

Predictors g5, cl  Value

Ratio

Gender 0.705 0.223-2.227] 0.103
BMI 3.191 0.453-10.592| 0.021
Lack of Extracurricular Activities 0.483 0.152-1.529 | 0.131
Sleep After Mid Night 0.891 0.891-0.273 | 0.013

Poor Sleep Quality 0.999 0.156-3.98 -
Junk/Fast Food Once /Day 2.9 2.13-6.7 0.034
Fruit/Salad Once/Day 0.37 0.14-1.1 0.750
Non-Vegetarian>0Once /Day 6.9 3.23-9.13 | 0.002
Carbonated Drinks>0Once/Day 1.5 0.15-2.45 | 0.083
GAD 0.335 0.506-7.373 | 0.022
MDD 0.308 1.91-7.04 | 0.026

OR: 0dd Ratio; Cl: Confidence Interval; GAD: Generalized Anxiety
Disorder; MDD: Major Depressive Disorder

Predictors of Overlap FGIDs among Medical Students:
Insights from aBinary Logistic Regression Model:

Using a multivariable logistic regression model (binary
logistic regression), overlapping gastrointestinal disorders
(GERD, FD, and IBS) were found to be significantly
associated with Generalized Anxiety Disorder (GAD) and
Major Depressive Disorder(MDD, as measured by PHQ-9). In
particular, the p-value for MDD was 0.04 and that of GAD
was 0.02. Asseenintable 5, other covariates did not exhibit
significantrelationships.

Table 5: Results from Multivariable Logistic Regression Analysis
for Studentswith Overlap Gastrointestinal Disorders

Multivariable
Adjusted 0Odd

p-

Predictors g5%cl  Value

Ratio
Gender 2.684 0.15-48.127 | 0.928
Lack of Extracurricular Activities 0.325 0.20-9.247 | 0.489
Living Alone 3.179 0.67-20.7 | 0.240
Sleep After Mid Night 6.5 0.9-48.55 | 0.06
Poor Sleep Quality 2.1 0.1-3.5 0.3
Junk/Fast Food >0Once/Day 3.6 2.23-5.,5 | 0.037
Fruit /Salad >Once /Day 0.34 0.7-2.3 0.68
Non-vegetarian >once /day 5.9 3.34-8.76 | <0.001
Carbonated Drinks >Once/Day 1n 0.19-2.83 | 0.076
GAD 5.109 0.144-220 | 0.02
MDD 8.077 4.4-32.4 0.04

DISCUSSION

Based on Rome IV criteria, the study offers detailed
information on the frequency of FGIDs among students at
several medical schools in KPK, Pakistan. The impact of
food habits, lifestyle decisions, and different mental health
conditions on the prevalence of FGIDs was also discussed
in the study. The overall frequency of FGIDs in this study
was 11.7%, with the most common conditions being GERD
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(12.3%) and I1BS (27.5%), followed by FD (2.5%). Numerous
investigations conducted worldwide have found varying
rates of FGIDs in the youth population. The prevalence of
FGIDs was 40.3%, according to a global study that included
online surveysin 33 countries[22]. The frequency of FGIDs
in Asian youth has not been extensively studied. 10.3% of
Vietnamese medical students had FGIDs, with 5.5%
suffering from irritable bowel disease and 6.5% from
functional dyspepsia, per a recent study [23]. Another
study among Indian students revealed an overall
prevalence of FGIDs of 26.9%, with FD (15.2%) and IBS
(6.2%) being the most common, followed by FC(2.1%)[24].
This study showed a higher rate of FD, but a lower rate of
IBSas compared this study. Thisvariationinthe prevalence
of various FGID categories may be caused by
environmental, genetic, cultural, and dietary variables. The
Rome IV criteria has not adequately classified the
overlapping FGID conditions, such as FD-IBS and GERD-
FGIDs. Although these overlapping conditions are quite
prevalent in the general population and appeared to be
separate phenomena, this study found that the OS for
GERD-FDwas 1.2%, GERD-IBSwas 6.2%, IBS-FDwas 1.2%,
and GERD-IBS-FD was 1.2%. GERD and FGIDs, with a
prevalence of 3% among Vietnamese students, align with
these results [23, 25]. Mental disorders, particularly
depression and anxiety, are increasingly common among
young adolescents [26]. A 2015 meta-analysis found that
mental diseases are more common among children and
teenagers. This study, which aggregated data from 27
countries, found that the pooled prevalence of any anxiety
condition was 6.5% and the pooled prevalence of Major
Depressive Disorder (MDD) was 1.3% [27]. Mental health
risks rise significantly during the transition from
adolescence to young adulthood compared to younger age
groups [28]. In this study, the prevalence of generalized
anxiety disorder (GAD) and MDD among medical students
was 17.9% and 22.2 %, respectively. 6.8% of newly enrolled
medical students in Vietnam had GAD and 10.2% had MDD,
according to a comparable study [29]. With a 12-month
incidence of 18.5%, MDD was the most common disorder
among newly enrolled college students, followed by GAD at
16.7%,accordingto datafromthe WHO World Mental Health
International College Student Project, which polled
students from 19 universities in Australia and other
Western nations [29]. Nonetheless, Asian societies
frequently have lower rates of these mental health
conditions than do Western nations [30, 31]. This study's
MDD prevalence was much higher than the overall Pakistani
community's prevalence of 27.8% [32]. The elevated
prevalence of MDDamong medical studentsintheresearch
may be attributed to factors such as academic stress and
poor sleep quality [33]. Prior studies have generally
recognized the link between various gastrointestinal
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disorders and mental health issues. The general
population has lower rates of anxiety and depression than
people with FGIDs, like FD and IBS, according to systematic
reviews[34]. These studies, however, did not differentiate
between individuals with FGIDs alone or those with
overlapping symptoms, which may have compromised the
true influence of mental health conditions on the presence
of different gastrointestinal illnesses. Clearly, these
findings demonstrated a substantial correlation between
MDD and GERD alone, FD alone, and the overlap between
GERD-FD and FD-IBS, but not with IBS alone. On the other
hand, GAD was significantly associated with FD alone, IBS
alone, and overlapping FGIDs. This study also illustrated a
connection between FD-IBS and depression, which is
consistent with a Korean study that used Rome IV criteria
and discovered a greater prevalence of depression in FD-
IBS overlap patients compared to those without overlap
[35]. In this study, the occurrence of FGIDs tends to be
more in females as compared to males(15.52% vs. 9.62%).
Notably, sex -specific differences in FGID rates are not yet
fully understood [36]. However, some research on FGIDs
among students found that women were more likely than
males to have these illnesses, especially IBS [37].
Furthermore, studies have revealed that compared to men,
women with FD-IBS overlap experience more severe
gastrointestinal symptoms and sadness [38].
Furthermore, FGIDs and the post-midnight sleep schedule
were revealed to be significantly correlated by the study.
According to earlier studies, FGID symptoms can arise and
worsen as a result of circadian rhythm disturbances,
irregular sleep patterns, inadequate sleep, eating late at
night, being exposed to stressful situations late at night,
and the influence of psychological factors on sleep
disturbances [39]. These findings illustrated the need of
enough sleep for gastrointestinal symptoms and health.
This study also identified several dietary risk factors linked
to the development of functional gastrointestinal
disorders (FGIDs). Multivariate analysis revealed that a
higher incidence of FGIDs was independently linked to
eatingjunk food and a non-vegetarian diet more frequently
each day. The correlation with FGID symptoms may be
explained by the high protein content of a non-vegetarian
diet, which may elicit an immune response [40]. The link
between junk food and FGIDs may also be due to the fact
that foods high in fat may change the motility of the
intestines and saturated lipids may change the gut
microbiota, making a person more likely to become
overweight, which is strongly linked to FGIDs on its own.
Human health is also negatively impacted by a diet low in
fiber and heavy in salts, spices, and preservatives [ 41, 42].
Numerous studies have also connected fast food
consumption to FGIDs [43, 44]. Also, regular consumption
of fruits and vegetables has appeared to be protective
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against FGIDs [45]. However, the study lacks this
association. Further studies regarding the intake of fruits
andvegetablesinrelationto FGIDs are needed to ascertain
this association. There are few limitations to this study.
First, the diagnosis was made through clinical criteria.
Structural abnormalities and other pathologies whose
symptoms mimic FGIDs and GERD were not excluded
through endoscopic investigations. Another constraint
was that an unequal gender distribution (male 64% vs.
female 36%) were experienced. Additionally, a self-
reported questionnaire was used, there was a chance of
underreporting or exaggerating disease-related data.
This study only includes medical students, which does not
reflect the true burden of FGIDs among KPK's local
population. However, the analysis of this study became
important as students were included from all the medical
colleges throughout the province. Future research with a
larger sample sizeisnecessary to allow foramore thorough
examination of the connection between mental health
conditionsand FGIDs.

CONCLUSIONS

The current study investigated the prevalence of
Functional Gastrointestinal Disorders (FGIDs) among
medical students in Khyber Pakhtunkhwa (KPK), Pakistan,
using the Rome IV criteria. The findings indicated that a
noteworthy 11.7% of these pupils had FGIDs. Additionally,
this research demonstrated an association between Major
Depressive Disorder(MDD), FGIDs, and Occupational Stress
(0S)amongmedical studentsin KPK, Pakistan.
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