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Editorial            Health Benefits of Ginger 
Prof. Dr. Azhar Masud Bhatti 

Editor-in-Chief 

 

Ginger has been used as spice as well as medicine in 

India and China since ancient times. It was also known 
in Europe from the 9th century and in England from the 

10th century for its medicinal properties1. Native 

Americans have also used wild ginger rhizome to 

regulate menstruation and heartbeat.  

Because of its warming effects, ginger acts as antiviral 

for treatment of cold and flue. Ginger is also used as a 

flavoring agent in foods and beverages and as a 

fragrance in soaps and cosmetics. Ginger is naturally 

occurring food that has a lot of health benefits 

associated with it.  

Benefits 
Possible health benefits include relieving nausea, loss 

of appetite, motion sickness, and pain. The root or 

underground stem (rhizome) of the ginger plant can be 

consumed fresh, powdered, dried as a spice, in oil form, 

or as juice. Ginger is part of the Zingiberaceae family, 

alongside cardamom and turmeric. 
1. Digestion: The phenolic compounds in ginger are 

known to help relieve gastrointestinal (GI) irritation, 

stimulate saliva and bile production, and suppress 

gastric contractions as food and fluids move through the 

GI tract. 

At the same time, ginger also appears to have beneficial 

effects on the enzymes trypsin and pancreatic lipase, 

and to increase motility through the digestive tract. This 

suggests ginger could help prevent colon cancer and 

constipation. 

2. Nausea: Chewing raw ginger or drinking ginger tea 

is a common home remedy for nausea during cancer 

treatment. 

Taking ginger for motion sickness seems to reduce 

feelings of nausea, but it does not appear to prevent 

vomiting. 

Ginger is safe to use during pregnancy, to relieve 
nausea. It is available in the form of ginger lozenges or 

candies. 

3. Cold and flu relief: During cold weather, drinking 

ginger tea is good way to keep warm. It is diaphoretic, 

which means that it promotes sweating, working to 

warm the body from within. 

To make ginger tea at home, slice 20 to 40 grams (g) of 

fresh ginger and steep it in a cup of hot water. Adding a 

slice of lemon or a drop of honey adds flavor and 

additional benefits, including vitamin C and 

antibacterial properties. 

This makes a soothing natural remedy for a cold or flu. 

4. Pain reduction: A study involving 74 volunteers 

carried out at the University of Georgia found that daily 

ginger supplementation reduced exercise-induced 

muscle pain by 25 percent. 

Ginger has also been found to reduce the symptoms of 

dysmenorrhea, the severe pain that some women 
experience during a menstrual cycle. 

5. Inflammation: Ginger has been used for centuries to 

reduce inflammation and treat inflammatory conditions. 

A study published in Cancer Prevention Research 

journal reported that ginger supplements, which are 

available to buy online, reduced the risk of colorectal 

cancer developing in the bowel of 20 volunteers. 

Ginger has also been found to be "modestly efficacious 

and reasonably safe" for treating inflammation 

associated with osteoarthritis. 

6. Cardiovascular health: Other possible uses include 

reducing cholesterol, lowering the risk of blood 

clotting, and helping to maintain healthy blood sugar 

levels. More research is needed, but if proven, ginger 

could become part of a treatment for heart 

disease and diabetes. 

7. Improves Immunity: Gingerol the bioactive 
compound found in raw ginger, boosts immunity with 

its antimicrobial and antifungal properties Ginger also 

contains antioxidants and anti-inflammatory properties 

the combination of these properties has many benefits. 

8. Alleviates PMS Symptoms: Menstrual pain is a 

common symptom during a woman's cycle. but 

incorporating Ginger might make it more manageable. 

Using ginger during the first 3daysof your menstrual 

cycle helps with pain relief 

9. Relieves Nausea and Upset Stomach: Most well 

known health side effects of ginger Is its ability to 

relieve nausea. whether it's from motion sickness, 

migraines, morning sickness. 

10. Healthier Skin: Ginger improve the health of your 

skin with antioxidants, increased blood circulation, and 

antiseptic properties. The antioxidants protect the skin 

look younger and rauter. 
11. Weight Loss Aid: Some studies have shown that 

consuming ginger helps aid in weight loss. 

12. Lowers Blood Pressure 

13. Anti-bacterial properties 

14. Blood sugar regulator 

15. Lower the cholesterol level 

16. Improve Brain function 
Improve brain functions and protect alzheimer’s 

disease. 

17. Prevent different cancers like: The occurrence of 

GI cancer is very high in developed countries. In the 

United States, G1 cancer accounts to 20 percent of all 

newly diagnosed cancer cases. Among different G1 

cancers, colorectal cancer is the most common cancer 

and is the second leading cause of death2. 

Accumulated evidences revealed that changing lifestyle 

could prevent all these cancers. The major change in 

https://www.ncbi.nlm.nih.gov/books/NBK92775/
https://www.medicalnewstoday.com/articles/150496.php
https://www.medicalnewstoday.com/articles/150322.php
https://www.medicalnewstoday.com/info/cancer-oncology/
https://www.medicalnewstoday.com/articles/195878.php
https://www.medicalnewstoday.com/articles/15107.php
https://www.ncbi.nlm.nih.gov/pubmed/20418184
https://www.hindawi.com/journals/ecam/2016/6295737/
http://amzn.to/2nycUqD
http://amzn.to/2nycUqD
https://www.medicalnewstoday.com/articles/155598.php
https://www.medicalnewstoday.com/articles/155598.php
http://www.sciencedirect.com/science/article/pii/S106345841401276X
http://www.umm.edu/health/medical/altmed/herb/ginger
https://www.medicalnewstoday.com/articles/9152.php
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/info/diabetes/
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lifestyle which proves beneficial include avoiding 

tobacco, increased ingestion of fruits and vegetables, 

moderate use of alcohol, caloric restriction, exercise, 

minimal meat consumption, intake of whole grains, 

proper vaccinations, and regular health checkups. The 

link between healthy diet and cancer has been revealed 

in numerous studies3-5.  

Evidences from in vitro, animals, and epidemiological 

studies suggests that ginger and its active constituents 
suppress the growth and induce apoptosis of variety of 

cancer types including skin, ovarian, colon, breast, 

cervical, oral, renal, prostate, gastric, pancreatic, liver, 

and brain cancer. These properties of ginger and its 

constituents could be associated with antioxidant, anti-

inflammatory, and antimutagenic properties as well as 

other biological activities6.  

Ginger and its constituents are also effective against 

pancreatic cancer. Park et al have shown that 6 gingerol 

inhibits the growth of pancreatic cancer.  

Colorectal Cancer: 
Anticancer activities of ginger against colorectal cancer 

have been well documented. Numerous in vitro studies 

showed that ginger and its active components inhibit 

growth and proliferation of colorectal cancer cells.7 

Whole ginger extract also prevent the primary stage of 

colon carcinogenesis.  

Clinical Studies of Ginger against G1 cancer 
Study in human subjects showed that ginger delays the 

nausea which is stimulated during chemotherapy. In 

this clinical study, patients with cancer receiving 

chemotherapy were given normal diet, protein drink 

with ginger, and additional high protein with ginger 

twice daily. They found that protein meals with ginger 

reduced and delayed nausea due to chemotherapy and 

reduced the use of antiemetic medications8.  
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Enhanced Recovery After Surgery 

(ERAS) Guidelines in Emergency General 

Surgery: A Prospective Evaluation of Feasibility and 

Clinical Outcomes in a Developing Country 
Muhammad Munir Memon1 and Faiza Riaz Malik2 

ABSTRACT 

Objective: This study aimed to evaluate the suitability and clinical impact of a tailored ERAS protocol in 
emergency general surgery within a resource-constrained low- and middle-income country (LMIC) setting. The 
primary focus was on outcomes such as hospital length of stay and postoperative complications. 
Study Design: Prospective observational study 
Place and Duration of Study: This study was conducted at the Emergency General Surgery of a Tertiary Care 
Center between January 2024 and December 2024. 
Methods: We performed a 12-month prospective observational study involving 150 consecutive adult patients 
undergoing emergency general surgery at a tertiary care center. Patients were divided into an ERAS group (n=75), 
managed with adapted emergency-specific protocol, and a control group (n=75) receiving standard postoperative 
care. The ERAS protocol included preoperative optimization if feasible, early mobilization, multimodal analgesia, 
early oral intake, and standardized discharge criteria. The primary outcome was length of hospital stay (LOH). 
Secondary outcomes included postoperative complications (Clavien-Dindo classification), time to first bowel 
movement, pain scores (Visual Analog Scale), and 30-day readmission rates. Feasibility was inferred as compliance 
with protocol elements. 
Results: ERAS implementation was feasible, with a mean compliance rate of 78%. Median LOH was significantly 
shorter in the ERAS group (5 vs. 8 days, p<0.001). Postoperative complication rates were lower in the ERAS group 
(21.3%) compared to controls (37.3%) (p=0.029), particularly for surgical site infections and ileus. Time to first 
bowel movement was shorter in the ERAS group (2.8 vs. 4.1 days, p<0.001). While pain scores were similar on 
postoperative day 1, they were significantly lower in the ERAS group from day 2 onward. The 30-day readmission 
rate was lower in the ERAS group (6.7% vs. 13.3%), though not statistically significant (p=0.178). 
Conclusion: The implementation of tailored ERAS protocol in resource constrained settings is feasible in 
emergency general surgery and is associated with shorter hospital stay, reduced complications, Enhanced recovery 
of bowel activity, and improved pain control. These findings support the broader adoption of ERAS in the EGS 
setting in under resourced hospitals. 
Key Words: Enhanced Recovery After Surgery, ERAS, Acute care Surgery, Length of Stay, Postoperative 
Complications, Feasibility. 

Citation of article: Memon MM, Malik FR. Enhanced Recovery After Surgery (ERAS) Guidelines in 

Emergency General Surgery: A Prospective Evaluation of Feasibility and Clinical Outcomes in a Developing 

Country. Med Forum 2025;36(8):3-7. doi:10.60110/medforum.360801. 

INTRODUCTION 

Enhanced Recovery After Surgery (ERAS) has 
revolutionized perioperative care beyond traditional 
surgical management through adoption of structured,  
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evidence-based approach based on minimizing 

physiological stress. First introduced by Kehlet and 

later formalized through the ERAS Society, these 

protocols emphasize multidisciplinary collaboration and 

have demonstrated substantial benefits in elective 

surgery1,2. 

Initially developed for colorectal procedures3, since 

then ERAS methodology has been tailored to various 

surgical practices, including gastrointestinal, urologic, 

hepatobiliary, geriatric, and emergency laparotomy 

settings4,5. Key elements include reduced preoperative 

fasting, early mobilization, multimodal (opioid-sparing) 

analgesia, and prompt initiation of enteral nutrition3. 

In elective surgery, this methodology is associated with 

faster recovery, shorter hospital stays, and lower 

complication rates. However, their implementation in 

emergency general surgery (EGS) presents unique 

challenges6. Limited time for preoperative optimization, 

Original Article Recovery After 

Emergency 

General Surgery 

mailto:m.ghafar@qu.edu.sa
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patient instability, and urgent decision-making often 

constrain adherence to protocol elements7. 

Despite these obstacles, emerging evidence, including 

systematic reviews and randomized trials, suggests that 

adapted ERAS pathways can still be feasible, cost-

effective8, and clinically beneficial in emergency 

settings6. Reported improvements include reduced 

complication rates and decreased length of 

hospitalization9. Nonetheless, there remains a pressing 

need for prospective evaluations to determine how 

ERAS can be reliably applied across varied EGS 

populations. 

METHODS 

We performed a prospective observational study on 150 

consecutive adult patients (≥18 years of age) who 

underwent emergency general surgery at a tertiary care 

center between January 2024 and December 2024 in 

resource constrained settings. Patients undergoing 

surgery for trauma were excluded, as a separate 

modified protocol may be more appropriate for this 

specific population. Patients were eligible for inclusion 

if they required urgent or emergency surgical 

intervention for a range of general surgical conditions, 

including but not limited to acute appendicitis, bowel 

obstruction, perforated peptic ulcer, diverticulitis, and 

acute cholecystectomy. 

Patients were approached for participation as soon as 

feasible after admission, and informed consent was 

obtained. Patients were divided into two groups based 

on the timing of ERAS protocol implementation within 

the study period: the control group (first 75 patients) 

received standard postoperative care, while the ERAS 

group (subsequent 75 patients) received care according 

to a newly implemented ERAS protocol. 

ERAS Protocol: The ERAS protocol for emergency 

general surgery was reviewed by a multidisciplinary 

team comprising surgeons, anesthetists, nurses, and 

physiotherapists, based on existing ERAS guidelines 

and adapted to the specific challenges of the emergency 

setting. The core elements of the protocol included: 

 Preoperative Optimization (where feasible): 
Brief preoperative assessment and optimization of 

fluid status, electrolyte balance, and pain control, 

when time allowed. 

 Early Mobilization: Encouragement of early and 

progressive mobilization starting within 24 hours 

of surgery. 

 Multimodal Analgesia: Utilization of opioid-

sparing multimodal analgesia regimens, including 

regional anesthesia techniques where appropriate, 

and scheduled non-opioid analgesics. 

 Early Oral Intake: Introduction of clear fluids and 

progression to a regular diet as soon as bowel 

function returned, typically within 24-48 hours 

postoperatively. 

 Avoidance of Routine Nasogastric Tubes: 
Selective use of nasogastric tubes only for specific 

indications (e.g., persistent vomiting, high output 

obstruction). 

 Standardized Discharge Criteria: Utilization of 

predefined criteria for discharge, focusing on pain 

control, adequate oral intake, ability to ambulate, 

and understanding of discharge instructions. 

Prior to the adoption of the enhanced recovery protocol, 

the control group was managed with standard 

postoperative care following institutional guidelines, 

which typically involved a more gradual advancement 

of diet, delayed mobilization, and reliance on opioid-

based analgesia4,6. 

Outcome Measures:  

The primary outcome of the study was the length of 

hospital stay (LOH), defined as the number of days 

from the date of surgery to the date of discharge. 

Secondary outcomes included: 

 Incidence of complications after surgery, 

classified according to the Clavien-Dindo 

classification16 of surgical complications. 

 Time to first bowel movement, defined as the 

number of days from surgery until the passage of 

flatus or stool. 

 Pain scores, measured using a 10-point Visual 

Analog Scale (VAS) 18 at 6 hours, 12 hours, 24 

hours, and daily until discharge. 

 30-day readmission rate, defined as any 

unplanned admission to the hospital within 30 days 

of the index surgery. 

 Feasibility of ERAS protocol implementation, 

assessed by the compliance rate with the core 

elements of the protocol in the ERAS group, 

documented through daily charting and a dedicated 

ERAS audit form. 

Data Collection and Analysis: Data were collected 

after surgery by trained research personnel. Adherence 

with ERAS protocol elements were documented daily 

for patients in the ERAS group. Data on patient 

demographics, surgical details, postoperative course, 

complications, and LOH were extracted from patient 

charts and electronic medical records for both the 

ERAS and control groups. 

Statistical analysis was performed using SPSS version 

27.0 (IBM Corp., Armonk, NY, USA). Continuous 

variables were tested for normality using the Shapiro-

Wilk test. Normally distributed continuous variables 

were compared using the independent samples t-test, 

and non-normally distributed continuous variables were 

compared using the Mann-Whitney U test. Categorical 

variables were compared using the chi-square test or 

Fisher's exact test as appropriate. A p-value of <0.05 

was considered statistically significant. 
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RESULTS 

Baseline Characteristics: The baseline demographic 

and clinical characteristics of the patients in the ERAS 

group and the control group were comparable (Table 1). 

There were no significant differences in age, sex, BMI, 

American Society of Anesthesiologists (ASA) 

classification, or the types of surgical procedures 

performed between the two groups. 

Table No.1: Baseline Characteristics of Study 

Participants 

Characteristic 

ERAS 

Group 

(n=75) 

Control 

Group 

(n=75) 

p-

value 

Age (years), mean 

± SD 
56.3±18.2 58.1±16.9 0.512 

Female, n (%) 38 (50.7) 40 (53.3) 0.764 

BMI (kg/m2), 

mean ± SD 
26.8±5.1 27.5±4.8 0.391 

ASA Classifi-

cation, n (%) 
  0.635 

I 12 (16.0) 10 (13.3)  

II 35 (46.7) 38 (50.7)  

III 22 (29.3) 20 (26.7)  

IV 6 (8.0) 7 (9.3)  

Type of Surgery,  

n (%) 
  0.881 

Appendectomy 18 (24.0) 17 (22.7)  

Bowel Obstruction 15 (20.0) 16 (21.3)  

Perforated Peptic 

Ulcer 
8 (10.7) 7 (9.3)  

Diverticulitis 12 (16.0) 10 (13.3)  

Cholecystectomy 10 (13.3) 12 (16.0)  

Other 12 (16.0) 13 (17.3)  

 

Feasibility of ERAS Implementation: The mean 

compliance rate with the core ERAS protocol elements 

in the ERAS group was 78%. Compliance rates for 

individual elements were as follows: early mobilization 

(72%), multimodal analgesia (85%), early oral intake 

(79%), avoidance of routine nasogastric tubes (91%), 

and standardized discharge criteria (63%). 

 

 

Figure No.1: A bar graph showing the percentage 

compliance with each of the core ERAS protocol 

elements in the ERAS group. 

Primary Outcome: Length of Hospital Stay: The 

median length of hospital stay (LOH) was significantly 

shorter in the ERAS group (5 days, IQR 3-7 days) 

compared to the control group (8 days, IQR 6-11 days) 

(Mann-Whitney U test, p<0.001) (Figure 2). The mean 

LOH was also significantly shorter in the ERAS group 

(5.6±2.1 days vs. 8.3±3.5 days, p<0.001). 

 
Figure No.2: A box plot demonstrates a shorter 

median hospital stay in ERAS groups. 

Secondary Outcomes: Complications after surgery 

occurred significantly less frequently in the enhanced 

recovery group (16/75, 21.3%) compared to the control 

group (28/75, 37.3%) (χ2=5.37, p=0.029) (Table 2). 

Return of Bowel Function: Patients in the enhanced 

recovery group experienced an earlier return of bowel 

function (mean 2.8±0.9 days) compared to the control 

group (mean 4.1±1.3 days) (t = -6.34, p<0.001)  

(Figure 3). 

 

 

Figure No.3: A bar graph comparing the mean time 

to first bowel movement (in days) between the ERAS 

group and the control group. 

Postoperative Pain Scores: Pain scores (VAS) were 

comparable between the groups at 6, 12, and 24 hours 
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postoperatively (p>0.05). However, from postoperative 

day 2 until discharge, pain scores were significantly 

lower in the ERAS group (Figure 4). 

Table No.2: Postoperative Complications 

Complication 

ERAS 

Group 

(n=75)

, n (%) 

Control 

Group 

(n=75), n 

(%) 

p-value 

Overall 

Complications 

(Any) 

16 

(21.3) 
28 (37.3) 0.029* 

Surgical Site 

Infection 
4 (5.3) 11 (14.7) 0.048* 

Postoperative 

Ileus 
3 (4.0) 9 (12.0) 0.065 

Pneumonia 2 (2.7) 4 (5.3) 0.432 

Urinary Tract 

Infection 
3 (4.0) 2 (2.7) 0.621 

Deep Vein 

Thrombosis/Pulm

onary Embolism 

1 (1.3) 2 (2.7) 0.559 

 

Figure No. 4: Line graph displaying daily 

postoperative pain scores (VAS) for both groups. 

The 30-day readmission rate was 6.7% (5/75) in the 

ERAS group and 13.3% (10/75) in the control group, 

but this difference was not statistically significant 

(χ2=2.15, p=0.178). 

DISCUSSION 

This prospective study demonstrates that a tailored 

ERAS protocol can be feasibly implemented in 

emergency general surgery in resource limited 

environment and is associated with meaningful 

improvements in clinical outcomes. Patients managed 

under the ERAS pathway experienced a significantly 

shorter hospital stay, lower rates of postoperative 

complications, particularly surgical site infections and 

ileus, and faster return of bowel function. Additionally, 

pain scores were lower from the second postoperative 

day onward, likely reflecting the effectiveness of 

multimodal analgesia. 

The protocol’s 78% compliance rate highlights the 

feasibility of implementing ERAS principles even in 

the unpredictable context of emergency surgery. 

Although full adherence to all components can be 

challenging, our findings suggest that partial 

implementation still yields substantial benefits3,10. 

Reduced length of stay not only enhances patient 

recovery and satisfaction but also has important 

implications for hospital efficiency and resource 

allocation8,9. Likewise, the decreased complication rate 

supports the role of ERAS in mitigating surgical risk, 

particularly for infections and ileus, which are common 

drivers of morbidity and prolonged hospitalization.11,12 

The trend toward lower 30-day readmission rates, 

although not statistically significant in this study, 

warrants further investigation in larger cohorts. 

Previous studies have similarly reported the benefits of 

ERAS in emergency and geriatric populations, 

reinforcing its applicability beyond elective surgery.13 

Consistent with prior literature, our results confirm that 

ERAS protocols contribute to improved postoperative 

recovery by reducing complications, accelerating 

gastrointestinal function, and minimizing pain.2 The 

success of these programs depends on coordinated 

multidisciplinary efforts, including surgeons, 

anesthesiologists, nurses, and physiotherapists and on 

adherence to protocol elements, which has been shown 

to correlate with better outcomes. 

Standardized outcome reporting, such as through the 

Clavien-Dindo classification14, further enhances the 

comparability of ERAS studies and supports ongoing 

quality improvement. Moreover, economic evaluations 

increasingly show that ERAS implementation is cost-

effective, largely through reduced complications and 

shorter hospital stays. 8 

Although some endpoints, such as readmission rates, 

remain inconsistently significant across studies, the 

overall evidence supports the broader adoption of 

ERAS protocols in emergency general surgery15. Future 

multicenter randomized controlled trials are needed to 

further validate these findings and to refine ERAS 

strategies for diverse emergency surgical populations. 

Limitations: This single-center prospective 

observational study with a historical control group is 

subject to potential biases, including unmeasured 

confounders and temporal changes unrelated to ERAS 

implementation. Applying ERAS protocols in low and 

middle income countries can be difficult, as healthcare 

settings often differ widely in terms of available 

resources. To make these protocols truly effective, 

more research is needed to understand how they can be 

adapted to fit the realities of resource limited 

environments. A randomized controlled trial (RCT) 

would provide more robust evidence. 
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Implications for Practice: Findings support the 

integration of ERAS protocols into emergency general 

surgery (EGS), aligning with international guidelines. 

Institutions should adapt ERAS bundles for emergency 

settings. Future studies should focus on multicenter 

RCTs and long-term outcomes. 

CONCLUSION 

Implementation of a tailored ERAS protocol in 

emergency general surgery within an LMIC context is 

feasible and associated with improved clinical 

outcomes, including reduced hospital stay and 

postoperative complications. These results advocate for 

broader ERAS adoption in EGS to enhance recovery 

and resource efficiency. Future multicenter RCTs are 

needed to validate these findings and refine ERAS 

strategies for diverse populations. Standardized 

outcome reporting, such as using the Clavien-Dindo 

classification, is essential for future research. 
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Study of Oxidative Stress and 

Relationship with Se(selenium), cu(copper), 

cd(cadmium) and pb(lead) levels in Obese 

Patients with diabetes and Hypertension 
Ruaa. K. Abbas and Jamal Harbi Hussein Alsaadi 

ABSTRACT 

Objective: The current study was aimed at investigating the changes in MDA (Malondialdehyde), some  

trace elements, and heavy metals in serum of obese patients with Type-2 diabetes and hypertension in Thi-Qar 

province, Iraq. 

Study Design: Observational and Case series study 

Place and Duration of Study: This study was conducted at the “Al-Nasiriya Teaching Hospital in Thi-Qar 

Governorate” and “biochemistry Laboratory” in the “College of science” in the duration between August 2024 to 

March 2025. 

Methods: There are 140 subjects (male and female) in the study, 105 patients diagnosed with obese (BMI ≥30) 

among them, and 35 as control with (BMI ˂25) and their ages range from (35–65) years. They divided into four 

groups as the following: Cont. group:  included (35) normal healthy, Obes. group: Included (35) Just obese patients, 

ODM group: Included (35) obese diabetes patients and OHTN group: Included (35) obese hypertensive patients.   

Results: The results in this study indicated a significant increase (P≤0.05) in MDA, Cu, Cd and Pb levels and a 

significant decrease in Se level in all patients’ groups in comparison with the control group, whereas no significant 

change (p≤0.05). While there was no significant difference in each serum MDA, Se, Cu, Cd, and Pb levels between 

the obese-DM group and the obese-HTN group compared to the obese group (p ≤0.05). 

Conclusion: This study concluded that the obese patients with T2DM and with HTN had high significant level of 

MDA, Cu and heavy metals (Pb and Cd) and low significant level of Se than control group. 

Key Words: Obesity, Oxidative Stress, Trace Elements. 
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INTRODUCTION 

Obesity-related oxidative Stress is responsible for the 
disturbance of internal environment homeostasis, which 
is characterized by oxidative stress responses. 
Oxidative stress (OS) is a condition of cellular 
disparity, “persistent imbalance between the production 
of oxidizing agents and the antioxidant defense,” in 
which there is an excessive number of free radicals and 
reactive oxygen species (ROS). The mechanisms of the 
metabolic syndrome and their comorbidities help a 
promote pro-oxidative state, which contributes to cell 
and tissue damage, and thus metabolic disorders occur1.  
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The obesity-associated fat accumulation leads to 

inflammation, hypertrophied adipocytes, and hypoxia.  

Moreover, OS worsens inflammation and alters 

adipokine secretion. Many of these phenomena activate 

the monocyte infiltration in adipose tissue that worsens 

the inflammatory processes 2. Malondialdehyde. It is 

the most common marker used to investigate the 

presence of oxidative stress in a biological system. it’s 

the end products of polyunsaturated fatty acids after 

degradation by ROS, indicating the overall lipid 

peroxidation level in human blood and tissue samples3. 

Trace Elements: are considered pivotal components of 

redox metabolism and the immune system, obesity and 

trace elements are related in a complicated, 

multifaceted manner. The development of obesity is 

assumed to be influenced by metabolic dysfunction, 

inflammation, and oxidative stress, which are all 

thought to be caused by trace element deficits. 

Additionally, obesity itself may change the metabolism 

of trace elements, aggravating deficits, Se, Zn and Cu 

are key components of many antioxidant enzymes.4  Cu 

metabolism is changed in diabetic patients and may 

play particular functions in the progression of diabetes 

and its complication5. Study had shown that the content 

Original Article Oxidative Stress 

with Se, Cu, Cd, 

and Pb  in Obese 

with  diabetes 

and Hypertension   
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of Cu in patients with hyperglycemia, hypertension, and 

obesity is higher than that in ordinary people. 

Numerous essential biological functions, including 

hormone production and the regulation of ROS 

concentrations, depend on selenium. Maintaining 

adequate amounts of selenium is crucial since low or 

high levels can negatively impact cardiovascular health. 

On the other hand, severe toxicity and deadly cardiac 

symptoms can result from consuming too much 

selenium6. Heavy metals, “non-essential or toxic 

elements” such as Lead and Cadmium are persistent 

environmental contaminants as heavy metals cannot be 

degraded or destroyed, they have been connected to a 

number of detrimental health consequences, such as a 

higher risk of stroke and CVDs. According to 

biological data, Pb and Cd exposure causes oxidative 

stress, inflammation, and endothelial dysfunction, 

which eventually results in atherosclerosis, elevated 

blood pressure.7 

METHODS 

Study was conducted at the “Al-Nasiriya Teaching 

Hospital in Thi-Qar Governorate” and “biochemistry 

Laboratory” in the “College of science” in the duration 

between August (2024) to March (2025). 140 study 

case were included in this study, 105 patients which 

divided into three groups (obese, obese diabetic and 

obese hypertensive patients) each group 35 subjects, 

with control group of the normal healthy individuals 

(350), The overall mean age of study subjects was 

(48.84 ± 8.50). 

Exclusion Criteria: The study excludes any participant 

taking drugs that cause obesity or an increase in body 

weight, such as steroids and chemotherapy, and 

pregnant women. Furthermore, the smokers and 

patients with other chronic diseases, such as “kidney 

diseases, liver failure, thyroid disease, and 

immunological diseases,” were excluded. 

Blood Samples: About (5 ml) of blood samples were 

collected from healthy subjects and the patients at the 

morning, the blood samples were collected in gel tubes, 

then left for half an hour and centrifuged at 3000 rpm 

for 15 minutes, the serum samples were separated and 

stored at (-20ºC)  

Statistical Analysis: All statistical analyses were 

performed using SPSS-23, Windows version 23.0. 

RESULTS 

1. Clinical and Characteristic Features of the 

Studies Groups: The mean BMI of case patients was 

(39.62±4.38 kg/m²) and (23.96 ± 1.21 kg/m²) for the 

normal healthy individuals.  

Table (1) shows characteristics of case and control 

subjects. There were non-significant comparisons 

between case and control in each (age and sex) (p value 

≤ 0.05), While significant comparisons by BMI. 

Characteristic information is presented in following 

Table for all studied groups. 

Table No.1: Descriptive data for all studied groups 

Groups No. Sex 

(M/F) 

Age (years) 

Mean ± SD 

BMI 

(kg/m2) 

Mean ± SD 

Cont. 35 15/20 48.03 ± 8.01 23.96 ± 1.21  

Obes. 35 13/22 47.57 ± 7.84 38.92 ± 4.24 

ODM 35 12/23 50.00 ± 9.23 39.33 ± 4.33 

OHTN 35 12/23 48.94 ± 8.42 40.60 ± 4.58 

  P-value = 

0.534Non. sig 

P-value = 

0.000Sig 

* P-value ≤ 0.05 consider significant. 

* At the 0.05 level, the mean difference is significant. 

 

2. Oxidative Stress 

2.1 Serum Malondialdehyde Levels: The MDA 

concentration in the obese-DM and obese-HTN groups 

where significantly higher than those obese group and 

control group, as indicated by Table (3) and Figure (1). 

Additionally, the MDA concentration in the obese 

group significantly higher than in the control groups 

(p≤0.05). While there was no significant difference in 

MDA levels between obese-DM and obese-HTN 

groups (p≤0.05).   

Table No.2: Serum MDA values of studied groups 

Groups No. MDA (μmol/l) 

Mean ±SD 

Cont. 35 2.34 ± 0.59 c 

Obes. 35 3.96 ± 0.55 b 

ODM 35 4.47 ± 0.65 a 

OHTN 35 4.37 ± 0.64 a 

P- value  < 0.001 ** 

LSD  0.29 

* P-value ≤ 0.05 consider significant. 

* At the 0.05 level, the mean difference is significant. 

(a, b, c): “indicates having various letters in same 

column have been significantly differed (P ˂0.05) The 

different letters refer to a significant difference. The 

same letters refer to a non-significant difference”. 

 
Figure No.1: Serum MDA levels of studied groups 

3. Evaluation of Serum Trace Elements Levels: 

The results of trace elements point to a significant 

decrease in Se levels in all patients’ groups in 
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comparison with the control group (p≤0.05). While 

there was a significant increase in the Cu levels 

between all patients’ groups in comparison with the 

control group (p≤0.05). Table 3 and Figures 2 & 3. 

Table No.3: Serum Se and Cu concentrations of 

studied groups 

Groups No. Se (ppb) 

Mean ±SD 

Cu (ppm) 

Mean ±SD 

Cont. 35 29.17 ± 5.70 a 4.83 ± 2.16 b 

Obes. 35 18.04 ± 2.63 b 7.08 ± 2.32 a 

ODM 35 17.01 ± 1.89 b 6.13 ± 1.81 a 

OHTN 35  17.68 ± 3.39 b 6.25 ± 2.26 a 

P- value  < 0.001 ** ˂ 0.001 ** 

LSD  1.75 1.01 

* P-value ≤ 0.05 consider significant. 

* At the 0.05 level, the mean difference is significant. 

 

 
Figure No.2: Serum Se levels of studied groups 

 
Figure No.3: Serum Cu levels of studied groups 

 
Figure No.4: Serum Cd levels of studied groups 

4. Serum Heavy metals Levels: Cd and Pb 

concentration a significant increase in all patients’ 

groups in comparison with the control group (p ≤ 0.05). 

While there was no significant difference in each Cd 

and Pb concentration between the obese-DM group and 

the obese-HTN group compared with the obese group 

(p ≤ 0.05). As shown in Table 4 and Figures 4 & 5. 

Table No.4: Serum Cd and Pb concentrations of 

studied groups 

Groups No. Pb (ppm) 

Mean 

±SD 

Cd (ppm) 

Mean ±SD 

Cont. 35 0.041 ± 

0.009 b 

0.002 ± 

0.007 b 

85% of 

cases were 

BDL 

Obes. 35 0.048 ± 

0.005 a 

0.016 ± 

0.025 a 

63% of 

cases were 

BDL 

ODM 35 0.046 ± 

0.008 a 

0.026 ± 

0.030 a 

54% of 

cases were 

BDL 

OHTN 35 0.047 ± 

0.007 a 

0.020 ± 

0.031 a 

68% of 

cases were 

BDL 

P- 

value 

 0.001 ** 0.001 ** 

LSD  0.003 0.014 

* P-value ≤ 0.05 consider significant, BLD: Below 

detection limit.   

* At the 0,05 level, the mean difference is significant. 

 
Figure No.5: Serum Pb levels of studied groups 

DISCUSSION 

Evaluation of Serum Malondialdehyde Levels: The 
present results showed that the MDA level was 
increased in all patient groups in comparison with 
control group, these results agreed with a study by Abu 
Khadra et al. (2024)8, Serum MDA levels are 
significantly connected with obese DM and obese HTN 
groups, possibly due to the detrimental effect of 
oxidative stress on vascular endothelial dysfunction, 
which is strongly linked to elevated blood pressure 
produced by poor vasodilation9. Recent research reveals 
that oxidative stress plays a critical role in the 
development of various metabolic disorders including 
T2DM, have been suggesting several hypothesized 
mechanisms including oxidative stress10. The 
biomarkers of oxidative damage are higher in 
individuals with obesity and correlate directly with 
BMI. Moreover, an increase in the MDA levels in 
association with increased BMI was obtained indicating 
that obesity could predispose to free radical-mediated 
lipid peroxidation 11.   
Adipose tissue in obesity builds up and releases 
adipokines, which in turn trigger the creation of pro-
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inflammatory cytokines and, eventually, more reactive 
oxygen species (ROS), which can harm cellular 
constituents and cause inflammation and chronic 
illnesses 12. Balancing the redox state of adipose tissue 
may be a feasible treatment target for obesity, as 
research has demonstrated that elevated oxidative stress 
in adipose tissue is a precursor to metabolic syndrome 
13. an alternative inflammatory pathway replaces the 
traditional lipolytic pathway in obesity. ROS and RNS 
can influence these pathways at different levels. adipose 
tissue primarily undergoes structural and functional 
alternations as a result of sever and protected lipolysis, 
or lipotoxicity. The weakening of insulin sensitivity 
marks the conclusion of the physio pathogenic cascade, 
Finelly, we stress how crucial antioxidants are to 
reestablishing the internal environment balance 14. 
Reduced biogenesis, changed membrane potential, 
because overproduction of free radicals in obesity. In 
addition to the overabundance of nutrients, the result is 
the overburdening of the mitochondrial respiratory 
chain and the Krebs cycle. This is the process that 
triggers mitochondrial malfunction, which leads to the 
production of more ROS.15. 
Evaluation of Serum Trace Elements Levels: This 
study was conducted that a significant increase in Cu 
levels and significant decrease in Se levels in all 
patients’ groups in comparison with the control group. 
Our results agree with the Tagar study, which found 
that Cu is elevated in obese populations 16. Obese 
participants' elevated serum Cu levels support the meta-
analysis's conclusion that there is a positive correlation 
between elevated serum Cu and obesity 17. High serum 
Cu levels were also found to be associated with 
increased BP in obese HTN patients, as well as there 
were positive associations between BMI and Cu 
(p<0.05), according to Darroudi et al 18. Copper can 
influence oxidative stress, which is a fundamental 
mechanism in the development of obesity, “Positive 
association between Cu status and atherogenic lipid 
profile and be mediated through the impact of Cu on 
lipid metabolism.” 17. Similarly, another study has also 
shown that serum Cu levels were significantly higher in 
overweight and obese patients than in those of normal 
weight. Our results corelates with the study by Tinkov 
et al, suggesting that the obese women Se levels in both 
serum or hair samples were found to be inversely linked 
with obesity, obese subjects' serum Se levels were 
much lower than the normal ranges needed for normal 
selenium function, while Cu levels positively linked 
with obesity 18  
Evaluation of Serum Heavy metals Levels: 
Epidemiologic studies have suggested a role for the 
toxic metals lead (Pb), cadmium (Cd), and mercury 
(Hg) in the development of metabolic syndrome. All 
three elements have been shown to interact with obesity 
in various ways, like substituting for essential trace 
elements or increasing the risk for developing DM and 
HTN. When these elements take the place of vital 
micronutrients like iron and Zinc, they may catalyze 
oxidative stress responses and harm cells, enzymes, and 

genes. Pb leads to oxidative stress, which destroys 
sections of cell components. On the other hand, metal 
neurotoxicity on brain function and signaling linked to 
appetite and satiety may potentially play a role in the 
development of obesity, since brain development is 
affected by both Pb and Cd. Additionally, it damages 
the body by acting as endocrine disruptors which 
change physiological processes and induce chronic 
inflammation19. By substituting Fe and Cu in 
cytoplasmic and membrane proteins, Cd may indirectly 
produce free radicals by raising the concentrations of 
weakly or unattached Cu and Fe. Additionally, Cd may 
replace zinc in metalloproteins and enzymes, leading to 
buildup and dysfunction in soft tissues like the kidney 
and liver. Pb is associated with higher blood 
concentrations of soluble adhesion molecules. Changes 
in contractility, interruption of blood flow, arterial 
stiffness, and HTN are all consequences of these 
changes in vascular function. Despite that, published 
studies on the correlation between BMI and toxic 
metals have shown ambiguous results. However, found 
a negative correlation between BMI and ‘whole blood 
and urine Pb and Cd’ these inverse relations have been 
difficult to explain, but seem to bein dependent of age 
and gender.19 

Abbreviations: 

Symbol Meaning 

AT Adipose Tissue  

BMI Body Mass Index 

BDL Below detection limit.   

BP Blood Pressure 

Cd Cadmium 

Cont. Normal healthy group 

Cu Copper 

CVDs Cardiovascular diseases 

DM Diabetes Mellitus 

F Female 

Hg mercury  

HTN Hypertension 

LSD least significant difference 

M Male 

No. Number of subjects 

Obes. Just obese patients’ group 

ODM Obese diabetes patients’ group 

OHTN Obese hypertensive patients’ group 

OS Oxidative stress 

Pb lead 

Se Selinum 

SD Standard deviation 

SPSS Statistical Package for the Social Sciences 

T2DM Type 2 Diabetes Mellitus 

Zn Zinc 

CONCLUSION 

This study concluded that the obese patients with 

T2DM and with HTN had high significant level of 
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MDA, Cu and heavy metals (Pb and Cd) and low 

significant level of Se than control group. 

Limitations: The major limitation of this study was in 

the small sample sizes of the Obese, HTN, T2DM and 

control groups. In addition, this study was only a one 

province study. As a next step, we are planning to 

expand the sample size and conduct multi-provinces 

research. Additionally, well-designed, each gender-

separately specific prospective studies are needed to 

evaluate the role of trace elements and heavy metals in 

the development of obese complications. 
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Comparison Between Urinary 

Tract Infection Bacteriuria in Diabetic and 

Non-Diabetic Patients Identified by VITEK 2 

and 16S rRNA Sequencing Against Some  

Biological Factors 
Zainab S. Baqer and Munaff J. Abd Al-Abbas 

ABSTRACT 

Objective: To investigate the prevalence and characterization of bacterial species associated with urinary tract 

infections in both diabetic and non-diabetic patients. 

Study Design: Comparative study 

Place and Duration of Study: This study was conducted at the College of Science, University of Basrah, Iraq from 

1st November 2022 to 31st January 2023. 

Methods: One hundred and one midstream urine samples from UTI outpatients (61 diabetic, 39 non-diabetic) were 

collected. Samples cultured on MacConkey, Blood and Nutrient Agar (Accumix, India) at 37°C for 24h. 

Macroscopic urinalysis with 10 chemical tests (glucose, protein, pH, bilirubin, blood, ketone, leukocyte, nitrite, 

specific gravity and urobilinogen) done on all samples. Pure colonies obtained by subculturing, maintained on 

Nutrient Agar slants and Broth. Gram stain used for preliminary isolate classification. 

Results: Forty-eight (60.7%) were from diabetic patients compared to 31 (39.2%) from non-diabetics (P≤0.05). 

Gram-positive bacteria were the most prevalent in diabetics (58.3%) versus Gram-negative (54.8%) in non-

diabetics.16S rRNA sequences in both groups showed Escherichia coli being the most common followed by K. 

pneumoniae, E. fergusonii , S. hominis, E. Hormaechei, R. Ornithinolytica and S. aureus. While in diabetes were 

only B. safensis, S. saprophyticus, K. rhizophila, M. vitulinus, S. epidermidis, L. bacterium, C. amalonaticus, 

M.luteus, P. Gergoviae and P. fragi. Whereas in non-diabetes C. aurimucosum, B. velezensis, E. cloacae, C. Erwinia 

and E. bugandensis. Importantly, Enterobacter bugandensis was isolated from the urinary tract infection as the first 

time. VITEK showed only 26.1% of species identifications. Multiple alignment of 16S rRNA showed allelic 

differences between diabetic and non-diabetic bacteria. Sugar lysis tests showed Gram positive isolates from 

diabetics had 93 reactions vs. 43 in non-diabetics (P≤0.05), with no difference in Gram negative species. 

Conclusion: The diabetic case influences on the types of bacterial species presents, genetic nucleotide mutations 

and bacterial enzymes activity either for gram positive or gram negative bacteria 

Key Words: Urinary tract infection, Diabetes, VITEK 2, 16S rRNA 
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic metabolic disease 

causing persistent hyperglycemia due to insulin defects. 

It involves genetic, environmental and epigenetic 

factors.  
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DM increases susceptibility to urinary tract infections 

(UTIs) because of immune dysfunction, hyperglycemia, 

and bladder neuropathy.1 Urinary tract infection 

bacteria such as Escherichia coli, Klebsiella 

pneumoniae, Proteus mirabilis and Enterococcus 

faecalis grow well in glucose-rich urine enhancing 

colonization, biofilm formation and antibiotic 

resistance.2 Urinary tract infection diagnosis shifted to 

molecular methods like VITEK 2 which uses metabolic 

activity cards for fast bacterial identification and 

susceptibility testing.3 Bacterial metabolic profiles 

involving sugar fermentation are important in diabetes.4 

High glucose in diabetic urine boosts bacterial enzyme 

activity increasing virulence.5 16S rRNA gene 

sequencing is a key identification method when 

phenotypic methods fail.6 This study investigates 

genetic and enzymatic differences of bacteria from 

Original Article UTI in Diabetic 

and Non-Diabetic 

Identified by 

Some Biological 

Factors 
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diabetic and non-diabetic UTI patients, focusing on 

urine sugar effects. 

 

METHODS 

One hundred and one midstream urine samples from 

UTI outpatients (61 diabetic, 39 non-diabetic) were 

collected from 1st November 2022 to 31st January 2023. 

Samples cultured on MacConkey, Blood and Nutrient 

Agar (Accumix, India) at 37°C for 24h. Macroscopic 

urinalysis with 10 chemical tests (glucose, protein, pH, 

bilirubin, blood, ketone, leukocyte, nitrite, specific 

gravity and urobilinogen) done on all samples. Pure 

colonies obtained by subculturing, maintained on 

Nutrient Agar slants and Broth. Gram stain used for 

preliminary isolate classification. 

DNA extraction: Bacterial isolates were grown in 5 mL 

Nutrient Broth (Accumix, India) at 37 °C for 24 h. 

Genomic DNA was extracted using Presto™ Mini 

gDNA Bacteria Kit (Geneaid, Taiwan), eluted in 

100 µL buffer, and stored at –20 °C. DNA integrity was 

checked via 1.5% agarose gel electrophoresis with 

ethidium bromide under UV light. 

Amplification of 16S rDNA: The 16S rDNA of 42 

isolates was PCR-amplified using universal primers7: 

forward (27F) 5′-AGAGTTTGATCCTGGCTCAG-3′, 

reverse (1492R) 5′-GGTTACCTTGTTACGACTT-3′. 

PCR (50 µl) contained 25 µl GoTaq Master Mix, 2 µl 

DNA, 2 µl forward primer, 2 µl reverse primer, and 

19 µl nuclease-free water. Program: 95 °C 5 min; 35 

cycles of 95 °C 30s, 55 °C 30s, 72 °C 1min; final 

extension 72 °C 5 min. Amplification confirmed by 

1.5% agarose gel electrophoresis in 1× TBE buffer; 1 µl 

PCR product loaded; 100 bp ladder used. 

Electrophoresis at 70 V for 1h; bands visualized under 

UV and photographed. Products stored at −20 °C until 

sequencing. 

Bacterial isolates (22) were identified using Basic Local 

Alignment Search Tool (BLAST) and National Center 

for Biotechnology Information (NCBI) as in [8]. After 

proofreading, nucleotide sequences were submitted to 

BLAST which compared them with GenBank type 

strains to identify bacterial species. 

he phylogenetic tree was constructed using MAFFT 

(Multiple Alignment Program for Nucleotide 

Sequences) at http://mafft.cbrc.jp/alignment/server/ 

after concatenating nucleotide sequences. Sequences 

were merged using Clustal Omega.8 

VITEK 2 System: 42 isolates as Gram-positive and 

Gram-negative were identified by VITEK 2 

(BioMérieux, France) and some bacterial susceptibility 

profile were done such asthe biochemical profiles 

associated with bacterial capacity to ferment the 

substrates with a focus on glucose, mannitol and 

lactose, as well as identification of the enzymes. 

RESULTS 

There were 61 (60.3%) diabetic patients and 40 (39.6%) 

non-diabetic patients. Out of 79 bacterial isolates, 48 

(60.7%) obtained from diabetes was higher than 31 

(39.2%) from non-diabetes (P≤0.05). The isolates were 

also divided into Gram negative 20 (41.6%) and Gram 

positive 28(58.3%) versus 17 (54.8%) and 14 (45.1%) 

respectively (Table 1). The 16S rRNA gene of 42 

bacterial isolates was shown as a single band for each 

isolate on agarose gel electrophoresis at a position 1500 

bp in comparison with a standard molecular DNA 

ladder (Fig. 1). 

Twenty two different bacterial species were identified 

from 42 alignments. However, the bacterial species 

were 8 of Escherichia coli, 4 for both Klebsiella 

pneumoniae and Escherichia fergusonii, 3 of 

Staphylococcus hominis, 2 for both Bacillus safensis, 

Corynebacterium aurimucosum, Enterobacter 

hormaechei, Staphylococcus aureus and Raoultella 

ornithinolytica, and the other remaining species were 

only one for Pseudomonas fragi, Enterobacter cloacae, 

Pluralibacter gergoviae, Enterobacter bugandensis, 

Citrobacter amalonaticus, Kocuria rhizophila, 

Mammaliicoccus vitulinus, Candidatus Erwinia, 

Staphylococcus saprophyticus, Staphylococcus 

epidermidis, Bacillusvelezensis, Micrococcus luteus 

and lachnospiraceae bacterium. Each isolate sequence 

was aligned with its type strain in NCBI. 

The distribution of bacterial species isolated from 

diabetic patients was analyzed to determine the 

prevalence of each bacterial type. Escherichia coli was 

the most prevalent accounting for 3 (6.2%) of the total 

isolates. This was followed by Klebsiella pneumoniae, 

Escherichia fergusonii and Bacillus safensis with a 

frequency of 2 (4.1%), while only 1(2%) for 

Staphylococcus hominis, Enterobacter hormaechei, 

Raoultella ornithinolytica, Kocuria rhizophila, 

Mammaliicoccus vitulinus, Staphylococcus 

saprophyticus, Lachnospiraceae bacterium, 

Staphylococcus epidermidis, Citrobacter amalonaticus, 

Micrococcus luteus, Pluralibacter gergoviae , 

Pseudomonas fragi and Staphylococcus aureus  

(Table 2). The bacterial species isolated from non-

diabetic individuals were examined to determine their 

relative occurrence. The results showed that 

Escherichia coli was the most frequently detected 

accounting 5 (16.1%) of the total isolates. This was 

followed by 2 (6.4%) for Klebsiella pneumoniae, 

Staphylococcus hominis, Escherichia fergusonii and 

Corynebacterium aurimucosum, with 1(3.2%) for other 

species like Enterobacter hormaechei, Raoultella 

ornithinolytica, Bacillus velezensis, Enterobacter 

cloacae, Staphylococcus aureus, Candidatus Erwinia 

and Enterobacter bugandensis (Fig. 2). 

Table 3 compares the identification results from the 

VITEK system and 16S rRNA gene sequencing. The 
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differences between the two techniques indicate a 

possibility of misidentification when using VITEK is 

approximately 73.9% to be identical with 16S rRNA in 

only 26.1% with no significant difference at (P≤0.05). 

Twelve Gram-positive species were identified, 

including multiple isolates of Staphylococcus hominis, 

Bacillus safensis, S. aureus and Corynebacterium 

aurimucosum while others like Kocuriarhizophila, M. 

vitulinus, Candidatus Erwinia, S. saprophyticus, S. 

epidermidis, B. velezensis, M. Luteus Lachnospiraceae 

bacterium appeared once. Gram-positive isolates 

showed 93 positive vs. 193 negative biochemical 

reactions in diabetics and 43 vs. 113 in non-diabetics (P 

≤ 0.05) (Table 4). 

Nine Gram-negative species were identified: multiple 

isolates of E. fergusonii, K. pneumoniae, E. hormaechei 

and R. ornithinolytica, single isolates of C. 

amalonaticus, E. bugandensis, P. gergoviae, E. cloacae 

and P. fragi. Biochemical profiles (17 isolates) showed 

98 positive vs. 91 negative reactions in diabetics and 94 

vs. 74 in non-diabetics, with no significant difference 

(Table 5). 

 
Table No.1: Gram-positive and Gram-negative isolates in 

diabetics and non-diabetics cases 

Urinary 

Tract 

Infection 

Samples 

Bacte-

rial 

Isolates 

Diabetes Non-diabetes 

Gr +ve Gr-ve Gr+ve Gr-ve 

101 79 28 

(58.3%) 

20 

(41.6%) 

14 

(45.1%) 

17 

(54.8%) 

Total  48 (60.7%)* 31 (39.3%) 

*P≤0.05 

 

Table No.2: The distribution of bacterial isolates between 

diabetics and non-diabetic cases 

Bacteria species No. (%) Diabetics 
Non-

diabetics 

Escherichia coli 8 (10%) 3 (6.2%) 5(16.1%) 

Klebsiella 

pneumoniae 
4 (5%) 2 (4.1%) 2 (6.4%) 

Staphylococcus 

hominis 
3 (3.7%) 1 (2%) 2 (6.4%) 

Escherichia 

fergusonii 
4 (4%) 2 (4.1%) 2 (6.4%) 

Enterobacter 

hormaechei 
2 (2.5%) 1 (2%) 1 (3.2%) 

Raoultella 

ornithinolytica 
2 (2.5%) 1 (2%) 1 (3.2%) 

Staphylococcus 

aureus 
2 (2.5%) 1 (2%) 1 (3.2%) 

Bacillus safensis 2 (2.5%) 2 (4.1%) - 

Kocuria rhizophila 1 (1.2%) 1 (2%) - 

Mammaliicoccus 

vitulinus 
1 (1.2%) 1 (2%) - 

Staphylococcus 

saprophyticus 
1 (1.2%) 1 (2%) - 

Lachnospiraceae 

bacterium 
1 (1.2%) 1 (2%) - 

Staphylococcus 1 (1.2%) 1 (2%) - 

epidermidis 

*Gr+ve cocci 
25 

(31.6%) 

19 

(39.5%) 

6 

(19.3%) 

Citrobacter 

amalonaticus 
1 (1.2%) 1 (2%) - 

Micrococcus luteus 1 (1.2%) 1 (2%) - 

Pluralibacter 

gergoviae 
1 (1.2%) 1 (2%) - 

Pseudomonas fragi 1 (1.2%) 1 (2%) - 

Corynebacterium 

aurimucosum 
2 (2.5%) - 2 (4.6%) 

Bacillus velezensis 1 (1.25) - 1 (3.2%) 

Enterobactercloacae 1 (1.2%) - 1 (3.2%) 

*Gr-ve rode 
11 

(13.9%) 
7 (14.5%) 

4 

(12.9%) 

Candidatus Erwinia 1 (1.2%) - 1 (3.2%) 

Enterobacter 

bugandensis 
1 (1.2%) - 1 (3.2%) 

*Gr+ve rode 
1 

(1.26%) 
- 1 (3.2%) 

Total 79 
48 

(60.7%)* 

31 

(39.2%) 

*P≤0.05 

 

Table No. 3: Evaluation of bacterial identification by 16Sr 

RNA gene sequencing versus VITEK system 

16sr RNA VITEK Identical 

Corynebacterium 

aurimucosum 

Mammaliicoccus 

vitulinus 

- 

Escherichiacoli Escherichia coli + 

Staphylococcus aureus Mammaliicoccus 

vitulinus 

- 

Staphylococcus hominis Mammaliicoccus 

vitulinus 

- 

Kocuriarhizophila Mammaliicoccus 

vitulinus 

- 

Escherichia fergusonii Escherichia coli - 

Escherichia coli Pseudomonas 

fluorescens 

- 

Bacillus velezensis Klebsiella 

pneumoniae 

- 

Enterobacter cloacae Escherichia coli - 

Bacillus safensis Unidentified 

Organism 

- 

Staphylococcus aureus Staphylococcus 

haemolyticus 

- 

Staphylococcus 

vitulinus 

Staphylococcus 

vitulinus 

+ 

Staphylococcus hominis Staphylococcus 

hominis 

+ 

Escherichia fergusonii Escherichia coli - 

Escherichia coli Escherichia coli + 

Klebsiella pneumoniae Klebsiella 

pneumoniae 

+ 

Candidatus Erwinia Staphylococcus 

haemolyticus 

- 

Klebsiella pneumoniae Enterobacter 

aerogenes 

- 

Escherichia coli Pasteurella 

testudinis 

- 

Enterobacter 

hormaechei 

Pantoea spp. - 
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Enterobacter 

bugandensis 

Enterobacter 

cloacae complex 

- 

Enterobacter 

hormaechei 

Enterobacter 

cloacae 

- 

Escherichia coli Escherichia coli + 

Raoultella 

ornithinolytica 

Raoultella 

planticola 

- 

Raoultella 

ornithinolytica 

Raoultella 

planticola 

- 

Escherichia coli Enterobacter 

aerogenes 

- 

Escherichia coli Escherichia coli + 

Klebsiella pneumoniae Klebsiella 

pneumoniae 

+ 

Corynebacterium 

aurimucosum 

Mammaliicoccus 

vitulinus 

- 

Escherichia coli Escherichia coli + 

Staphylococcus 

saprophyticus 

Staphylococcus 

saprophyticus 

+ 

Lachnospiraceae 

bacterium 

Leuconostoc 

mesenteroides 

- 

Staphylococcus 

epidermidis 

Staphylococcus 

haemolyticus 

- 

Citrobacter 

amalonaticus 

Unidentified 

Organism 

- 

Micrococcus luteus Kocuria kristinae - 

Bacillus safensis Escherichia coli - 

Staphylococcus hominis Mammaliicoccus 

vitulinus 

- 

Pluralibacter gergoviae Unidentified 

Organism 

- 

Pseudomonas fragi Pseudomonas 

fluorescens 

- 

Escherichia fergusonii Klebsiella 

pneumoniae 

- 

Klebsiella pneumoniae Klebsiella 

pneumoniae 

+ 

Escherichia fergusonii Rhizobium 

radiobacter 

- 

Total 42 (100%)* 
31 

(26.1%) 

*P≤0.05 

 

Table No.4: Biochemical tests for different Gr+ve 

bacterial species in diabetic and non-diabetic cases 

Type of bacteria 

(No. 17) 

Bio-

chemical 

test 

Diabetics 

(No. 11) 

Non-

diabetics 

(No. 6) 

+ - + - 

Staphylococcus 

aureus (No. 2) 

AMY 1 10 0 6 

PIPLC 1 10 0 6 

Staphylococcus 

hominis (No. 3) 

dXYL 4 7 3 3 

ADH1 10 1 5 1 

Bacillus safensis 

(No. 2) 

BGAL 2 9 0 6 

AGLU 5 6 3 3 

Bacillus velezensis 

(No. 1) 

APPA 1 10 0 6 

CDEX 0 11 0 6 

Corynebacterium 

aurimucosum  

(No. 2) 

AMAN 1 10 0 6 

BGURr 0 11 0 6 

Kocuria rhizophila 

(No. 1) 

AGAL 0 11 0 6 

AlaA 2 9 1 5 

Mammaliicoccus 

vitulinus (No.1) 

dSOR 2 9 0 6 

URE 1 10 1 5 

Staphylococcus 

saprophyticus 

(No,1) 

POLYB 0 11 0 6 

dGAL 1 10 0 6 

Staphylococcus 

epidermidis(no:1) 

dRIB 7 4 3 3 

dMAL 3 8 2 4 

Micrococcus luteus 

(No. 1) 

NC6.5 9 2 4 2 

dMAN 7 4 4 2 

dMNE 6 5 4 2 

Lachnospiraceae 

bacterium (No. 1) 

MBdG 5 6 4 2 

dRAF 3 8 0 6 

Candidatus 

Erwinia (No. 1)** 

SAL 3 8 0 6 

SAC 10 1 5 1 

dTRE 9 2 4 2 

Total 26 93* 193 43* 113 

*P≤0.05   

**Candidatus Erwinia was recorded as Gr+ve 

 

Table No.5: Biochemical tests for different Gram-negative 

bacterial species in diabetic and non-diabetic cases 

Type of bacteria 

(No. 17) 

Biochemical 

test 

Diabetics 

(No. 11) 

Non-

diabetics 

(No. 6) 

+ - + - 

Escherichia 

fergusonii (No. 4) 

ADO 5 4 5 3 

IARL 1 8 0 8 

Klebsiella 

pneumoniae(No. 

4) 

dCEL 7 2 5 3 

BGAL 6 3 8 0 

Citrobacter 

amalonaticus (No. 

1) 

H2S 0 9 0 8 

AGLU 0 9 0 8 

Enterobacter 

hormaechei (No.2) 

BGLU 7 2 3 5 

dMAL 6 3 8 0 

dMAN 7 2 8 0 

Enterobacter 

bugandensis 

(No.1) 

dMNE 8 1 8 0 

BXYL 5 4 4 4 

Raoultella 

ornithinolytica 

(No.2) 

LIP 1 8 0 8 

PLE 5 4 5 3 

URE 2 7 1 7 

dSOR 6 3 8 0 

Pluralibacter 

gergoviae (No. 1) 

SAC 7 2 5 3 

dTAG 3 6 1 7 

dTRE 7 2 8 0 

Enterobacter 

cloacae (No. 1) 

MNT 3 6 4 4 

Pseudomonas fragi 

(No. 1) 

ILATK 6 3 6 2 

AGAL 6 3 7 1 

Total 21 98 91 94 74 

*P≤0.05 

 



Med. Forum, Vol. 36, No. 8 17 August, 2025 

Figure No. 1: A model of agarose gel electrophoresis 

(1.57%) patterns showing PCR amplified products of 

16Sr RNA Lane L: 100 bp DNA ladder, lanes 1-13: 16 

Sr RNA bands of bacterial isolates 

 
Figure No. 2: Rooted neighbour joining phylogenetic tree 

constructed sequences derived from an alignment of 16S 

rRNA sequences 21 different bacterial species from UTI 

patients (with different concatenation for each species) 

including diabetic and non-diseased cases isolates with 

their reference strain 

DISCUSSION 

In the present study, 79 (78%) bacterial isolates were 
obtained. This rate may be influenced by factors such as 
low bacterial concentration, poor storage or prior 
antibiotic use that inhibited growth. In addition, not all 
UTIs are caused by bacteria; viral or fungal infections 
may also occur. From the isolates, 43 predominant 
strains were selected for further testing. Gram-positive 
bacteria were more common in diabetic patients 
(58.3%) than in non-diabetics (45.1%), while Gram-
negative were higher in non-diabetics (54.8%). This 
agrees with previous studies.9,10 The overall isolation 
rate was significantly higher in diabetic patients 
(60.7%) compared to non-diabetics (39.2%) (P ≤ 0.05), 
which supports the findings of Utku11 suggesting that 
high glucose levels in diabetics may promote bacterial 
growth. However, one study contradicted this, reporting 
higher UTI prevalence in non-diabetics.12 
This study showed that 43 isolates were selected for 
molecular identification using the conserved 16S rRNA 
gene, considered the gold standard for bacterial 
taxonomy. 21 species were confirmed, while 1 isolate 
with 74.11% similarity to Lachnospiraceae was 
excluded. A phylogenetic tree confirmed species 
identification by comparing sequences with GenBank 
references.8 Comparison of 7 species,16S rRNA 
sequences revealed nucleotide differences between 
diabetic and non-diabetic isolates, notably E. fergusonii 
(13 differences), R. ornithinolytica (26 differences) and 
E. hormaechei (9 differences), while S. hominis and S. 
aureus showed minimal variation. 
In the present study, out of 79 isolates, 42 were selected 
based on dominant colony morphology and sequenced 
using the conserved 16S rRNA gene, identifying 22 
bacterial species. This gene is the gold standard for 
bacterial taxonomy and phylogeny.13 Escherichia coli 
was the most prevalent accounting for 3 (6.2%) of the 

total isolates. This was followed by Klebsiella 
pneumoniae, Escherichia fergusonii and Bacillus 
safensis with a frequency of 2 (4.1%), while only 1 
(2%) for Staphylococcus hominis, Enterobacter 
hormaechei, Raoultella ornithinolytica, Kocuria 
rhizophila, Mammaliicoccus vitulinus, Staphylococcus 
saprophyticus, Lachnospiraceae bacterium, 
Staphylococcus epidermidis, Citrobacter amalonaticus, 
Micrococcus luteus, Pluralibacter gergoviae, 
Pseudomonas fragi and Staphylococcus aureus (Table 
2) . On the other hand, Escherichia coli was the most 
frequently 5(16.1%) of the total isolates in the non-
diabetes followed by 2 (6.4%) for Klebsiella 
pneumoniae, Staphylococcus hominis, Escherichia 
fergusonii and Coryne bacterium aurimucosum, with 1 
(3.2%) for other species like Enterobacter hormaechei, 
Raoultella ornithinolytica, Bacillus velezensis, 
Enterobacter cloacae, Staphylococcus aureus, 
Candidatus Erwinia and Enterobacter bugandensis. 
Bacterial percentage was 60.7% in diabetics and 39.2% 
in non-diabetics, with a significant difference (P≤0.05), 
supporting that high sugar in diabetic UTIs may 
enhance bacterial growth and diversity.3 
The identification agreement between VITEK and 16S 
rRNA sequencing was limited to 26.1%, as shown in 
Table 3, while 16S rRNA achieved 100% accuracy with 
significant differences (P≤0.05). This percentage may 
not be entirely precise due to some sequences being too 
short or poorly readable. Despite this, 16S rRNA is 
considered one of the best techniques for bacterial 
identification due to its high sensitivity and 
specificity.13,14 Unlike biochemical methods like 
VITEK, which depend on metabolic reactions that may 
overlap among related species or be affected by 
environmental factors, 16S rRNA targets conserved 
genetic regions, allowing more accurate classification at 
the species level. This is especially helpful in UTI 
cases, where mixed infections and antibiotic resistance 
often interfere with biochemical identification. In this 
study, 16S sequencing not only confirmed dominant 
culturable bacteria but also detected Enterobacter 
bugandensis, which would have been missed by 
automated biochemical methods. 
12 Gram-positive species were identified, including 
multiple isolates of Staphylococcus hominis, Bacillus 
safensis, S. aureus and Corynebacterium aurimucosum, 
while others appeared once. Gram-positive isolates 
exhibited significantly more non-fermenting 
biochemical reactions in both diabetics (93 positive vs. 
193 negative) and non-diabetics (43 positive vs. 113 
negative) with P≤0.05.15 The prevalence of non-
fermenters among Gram-positive bacteria may be 
attributed to antibiotic use, which suppresses 
fermentation and metabolic activity in these less 
adaptable organisms, consistent with their structural 
vulnerability and metabolic limitations. 
A total of 9 Gram-negative species were identified 
including multiple isolates of Escherichia fergusonii, 
Klebsiella pneumoniae, Enterobacter hormaechei and 
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Raoultella ornithinolytica and single isolates of 
Citrobacter amalonaticus, Enterobacter bugandensis, 
Pantoea gergoviae, Enterobacter cloacae and 
Pseudomonas fragi. Biochemical profiling of 17 
isolates revealed 98 positive versus 91 negative 
reactions in diabetic patients and 94 versus 74 in non-
diabetic patients, with no statistically significant 
difference. Fermenting strains were predominantly 
observed among Gram-negative isolates, indicating a 
preserved ability for sugar metabolism under stress 
conditions.E. coli fermentation is regulated by host 
immunity, microbial competition and antibiotics.16 
Unlike Gram-negatives, Gram-positives lack an outer 
membrane exposing teichoic acids and allowing β-
lactams to inhibit peptidoglycan synthesis causing cell 
lysis.17 

CONCLUSION 

The diabetic case influences on the which types of 

bacterial species presents, genetic nucleotide 

mutationsand bacterial enzymes activity either for gram 

positive or gram negative bacteria. 
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Postnatal Mothers' Satisfaction 

Regarding Informational Nursing Care 

during Labor 
Sara Ahmed Rashid and Wafaa Ahmed Ameen 

ABSTRACT 

Objective: To assess satisfaction of postnatal mother regarding informational nursing care during labor and to 

determine the relationship between satisfaction on informational nursing care and reproductive history. 

Study Design: A descriptive cross sectional study 

Place and Duration of Study: This study was conducted at the Bent Al Huda and Al-Haboubi Teaching Hospitals 

in delivery room at Al-Nasiriya city from 14th July 2024 to 1st October 2024. 

Methods: A non-probability sampling method was used. The study included 315 postnatal mothers in recovery 

room of obstetrics units. The socio-demographic data about the women and includes age, level of education, income 

reproductive history, including gravida, parity, abortion were recorded. The postnatal mother’s satisfaction 

information regarding nursing care during labor was also noted. Three Likert scale levels (not satisfied, partially 

satisfied, satisfied) for assessing mothers’ satisfaction were noted. The data was entered and analyzed through  

SPSS-26. 

Results: The average age of mother was 20-24 years, (21%) of mothers have educationally, (47.9%) were first-time 

mothers, (25.7%) had gravida between four or more pregnancies and (81.3%) had never experienced an abortion and 

(81.9%), (56.2%) of mothers had moderate satisfaction on informational nursing care during labor. 

Conclusion: The overall assessment of postnatal mothers' satisfaction with informational of nursing care was 

moderate, Significant relationship between mother’s satisfaction on informational nursing care and reproductive 

history. 

Key Words: Satisfaction, Nursing care, Labor 

Citation of article: Rashid SA, Ameen WA. Postnatal Mothers' Satisfaction Regarding Informational Nursing 

Care during Labor. Med Forum 2025;36(8):19-22. doi:10.60110/medforum.360804. 

INTRODUCTION 

Women satisfaction with informational nursing care 

during labor can be measured by how well the health 

care provider and/or meets the client's intended 

expectations, goals, and/or preferences and show how 

clients feel about the service's advantages and 

disadvantages, respectively in order to improve health 

care services.1 

The concept of women's satisfaction during labor is 

wide-ranging and complex, encompassing both the 

birth experience and the postpartum period. It is 

advised that a woman be supported during labor to have 

a positive experience.2,3 

Women who are dissatisfied leads to a loss of health 

care system and avoid returning to the hospital again.  
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The mortality rate rises annually for a number of 

causes, but the issue of lack of accountability is not 

very significant. Monitoring and evaluation of women 

satisfaction in public health care sectors is considered to 

improve the quality and efficiency of health care during 

childbirth and puerperal period.4
 

METHODS 

A descriptive cross-sectional study method was 

designed in al Nasiriya City, Iraq, from 14th July 2024 

to 1st October 2024 vide letter No.31 dated 27th May 

2024. A non-probability sampling method was used. 

The study included 315 postnatal mothers in recovery 

room of obstetrics units. 

The socio-demographic data about the women and 

includes age, level of education, income reproductive 

history, including gravida, parity, abortion were 

recorded. The postnatal mother’s satisfaction 

information regarding nursing care during labor was 

also noted. Three Likert scale levels (not satisfied, 

partially satisfied, satisfied) for assessing mothers’ 

satisfaction were noted. The data was entered and 

analyzed through SPSS-26. 
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RESULTS 

The highest proportion (39.7%) being between the ages 

of 20 and 24 with mean age was 24±5 years; (25.7%) of 

mothers were graduated from primary schools and 

(72.7%) had barely sufficient income (Table 1). 

42.9% were primigravida and 25.7% between four or 

more pregnancies, Parity, shows that nearly half 

(47.9%) were first-time mothers, (81.3%) had never 

experienced an abortion (Table 2). 

Table 3 reflect a generally moderate level of 

satisfaction with the informational aspects of nursing 

care. While some areas, such as communication about 

diet and labor processes, were reasonably well-

received, there is significant room for improvement, 

particularly in providing comprehensive information 

about newborn care and post-natal follow-up. 

56.2% of mothers show moderate satisfaction. The 

mean satisfaction score of 42.49, with a standard 

deviation of 10.006, highlights an overall moderate 

level of satisfaction (Table 4). 

Table 5 showed that a significant positive relationship 

with gravida (p = 0.001) and parity (p = 0.001). No 

significant relationship was discovered with abortion 

history (p = 0.740). 

 

Table No.1: Distribution of mothers according to 

their socio-demographic characteristics (N=315) 

Characteristic No. % 

Age (years) 

15 – 19  69 21.9 

20 – 24  125 39.7 

25 – 29  60 19.0 

30 – 34  46 14.6 

35 – 40  15 4.8 

Level of education 

Doesn’t read and write 51 16.0 

Read and write 66 21.0 

Primary school 66 21.0 

Secondary school 66 21.0 

Diploma/Bachelor 66 21.0 

Perceived monthly income 

Sufficient    35 11.1 

Barely sufficient 229 72.7 

Insufficient  51 16.2 

 

Table No.2: Distribution of mothers according to 

their reproductive history characteristics (N=315). 

Characteristic No. % 

Gravida 

1 135 42.9 

2 55 17.5 

3 44 14.0 

4+ 81 25.7 

Parity 

1 151 47.9 

2 52 16.5 

3 50 15.9 

4+ 62 19.7 

Abortion 

None 256 81.3 

One 45 14.3 

Two + 14 4.4 

 

Table No. 3: Assessment of postnatal mother 

satisfaction on informational nursing care during 

labor (N=315). 

Informative 

aspects of 

nursing care 

Scale  
Frequ-

ency 
M Assess 

Information 

about period 

of hospital 

stay 

Unsatisfied 
21 

(6.7%) 

2.32 Moderate Partially S. 
173 

(54.9%) 

Satisfied 
121 

(38.4%) 

Information 

about the 

benefits of 

diet 

Unsatisfied 
39 

(12.4%) 

2.20 Moderate Partially S. 
173 

(54.9%) 

Satisfied 
103 

(32.7%) 

Information 

about 

breathing 

exercise 

during 

labour 

Unsatisfied 27(8.6) 

2.28 Moderate 

Partially S. 172(54.6) 

Satisfied 116(36.8) 

Information 

about breast 

feeding 

Unsatisfied 23(7.3) 

2.30 Moderate Partially S. 175(55.6) 

Satisfied 117(37.1) 

Information 

regarding 

baby care 

Unsatisfied 28(8.9) 

2.24 Moderate Partially S. 183(58.1) 

Satisfied 104(33) 

Information 

about post-

natal follow 

up visit 

Unsatisfied 45(14.3) 

2.17 Moderate 
Partially S. 173(54.9) 

Satisfied 97(30.8) 

 

Table No.4: The overall assessment of postnatal 

mother satisfaction on informational nursing care 

during labor (N=315) 

Maternal 

Satisfac-

tion 

f % M SD Ass. 

Low  27 8.6 

42.49 10.006 Moderate Moderate 177 56.2 

High 111 35.2 
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Table No.5: Relationship between postnatal mother satisfaction on informational nursing care and 

reproductive history (N=315) 

Variables 
Overall Satisfaction 

Relationship 
Low Moderate High Total 

Gravida 

1st  17 75 43 135 
rs = .185 

P = .001 

Sig.= H.S 

2nd 1 28 26 55 

3rd 5 23 16 44 

4th + 3 42 36 81 

Parity 

1st  17 87 47 151 
rs = .200 

P = .001 

Sig.= H.S 

2nd 2 21 29 52 

3rd  5 27 18 50 

4th + 2 33 27 62 

Abortion 

None 24 134 98 256 rs = .019 

P = .740 

Sig. = N.S 

One 1 27 17 45 

Two + 1 7 6 14 

 

DISCUSSION 

The two-fifths of the group (20-24) years were old 

(Table 1). The findings of this study are consistent with 

those of Atiya5 done in Iraq, which found that two-

fifths of the women were between the ages of 20 and 

24. The impression that the majority of mothers is 

younger. This is to be expected given that it is the 

average childbearing age. 

Regarding the level of education, the highest percentage 

of mothers was graduated from primary. This result 

supportive with Panth & Kafle6 in Nepal, demonstrates 

that the majority of postnatal mothers were in primary 

school. The study's participants found that less than 

three-quarters of mothers reported their income as 

"barely sufficient," The findings of the study are 

inconsistent with Asif7 in Nepal, who discovered that 

the vast majority of women live in homes with barely 

enough money to cover the average household income. 

Less than half of mothers were first-time pregnant 

(primigravida) [Table 2]. The result of this study is 

consistence with Akhtarkia et al8 who found less than 

half of mothers was primigravid and inconsistence with 

Hajimam et al9 who found Most were multigravida. In 

related to parity, shows that nearly half were first-time 

mothers.The finding inconsistence with Ali et al10 who 

found more than one third were primiparous. 

According to abortion reveals that the majority of 

mothers had never experienced an abortion. The result 

of the study consistency with Mukerenge et al11 who 

found the majority of women hadn’t had previous 

abortion. 

A generally moderate level of satisfaction with the 

informational aspects of nursing care was recorded 

(Table 3). The result of this study inconsistence with 

Panth & Kafle6 who found only less than half were 

satisfied with information about  information regarding 

baby care and benefits of diet, state of newborn, breast-

feeding. It could indicate that some interactions were 

positive, but there were also instances where patients 

felt their needs were not fully met. 

In Table 4 indicated that more than half of mothers 

show moderate satisfaction. The result of study 

inconsistence with Hepsiba & Singh12 in India,  who 

found the majority of women show moderate satisfied 

and less one third show high satisfied with information 

aspects of nursing care received. Due to positive 

behavior of caregivers and the professionalism and high 

experience in giving care and information about nursing 

care during labor. 

There is significant positive relationship between 

gravida (p=0.001) and parity (p=0.001) [Table 5]. This 

study's findings are similar to those of Elgazzar et al13 

in Egypt, who discovered There was also a positive 

statistically relationship between satisfaction level and 

number of gravidities and parity (P=0.001) and disagree 

with Albert et al14 and Eziawdres et al15 who discovered 

a negative correlation between multiparous women and 

satisfaction. 

Recommendations: Continuous development 

programs should be for nursing staff focusing on labor 

and delivery care. Nurses need to educate women about 

labor phases, potential interventions, and available 

options during intranatal care. Women can be assisted 

in making informed decisions by explaining why 

certain medical interventions or procedures are 

necessary. 

CONCLUSION 

The overall assessment of postnatal mother’s 

satisfaction on informational nursing care during labor 

was moderate, that significant positive relationship with 

gravida (p=0.001) and parity (p=0.001) and no 

significant relationship are found with abortion history. 
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The Predicting Effect of ASXL1 

Mutation on BCR-ABL Transcript Types 

and Responses to Tyrosine Kinase Inhibitors 

in Patients with Chronic Myeloid Leukemia 
Rabab Ajmi Askar, Bassim I. Mohammad and Hussein. A Sahib 

ABSTRACT 

Objective: In order to support clinical management, we sought to show how ASXL1 mutations affect prognosis as a 

bio-marker for various management responses and illness progress. 

Study Design: Cross-sectional study 

Place and Duration of Study: This study was conducted at the Al-Diwaniyah Teaching Hospital and the 

Department of Pharmacology & Therapeutics, College of Medicine, University of Al-Qadisiyah, Iraq from 1st July 

2024 to 31st January 2025. 

Methods: A total of 51 patients with CML were enrolled. DNA was extracted from all patients for amplification of 

theASXL1 gene using specific primers and detection of the 1934 (c.1934dupG) mutation by sequencing. 

Result: Only 2 were found to have this type of mutation, as revealed by sequencing of the amplified gene. 

Conclusion: ASXL1 mutations might be promising prognostic bio-markers to regulate each patient's finest TKIs 

and avoid CML progression. 

Key Words: Leukemia, ASXL1 gene mutation, PCR, Sequencing, TKIs, Resistance 
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INTRODUCTION 

Leukemia is a cancer of blood cells, considered via the 

abnormal proliferation of abnormal white blood cells. It 

is the greatest mutual blood cancer kind in the United 

States. There are four main types of leukemia based on 

cell lineage: B-ALL, T-ALL, AML and CML.1 The 

Philadelphia (Ph) chromosome (derivative chromosome 

22), The first disease-specific chromosomal 

abnormality linked to a cancer, chronic myeloid 

leukemia, was caused by a translocation between 

chromosomes 9 and 222 and this translocation functions 

as a target for the tyrosine kinase inhibitors (TKIs).3 

Typically, the ABL1 gene's breakpoint lies between 

exons a1 and a2. The most frequent BCR-ABL 

rearrangements caused by these breakpoints are e14a2 

(b3a2) and e13a2 (b2a2), which code for the 210-kDa 

protein p210.  
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Together transcripts may coexpress in certain patients.4 

Multiple hematological neoplasms have mutations in 

the ASXL1 (further sex combs-like 1) gene. The most 

prevalent genetic modification is c. 1934dupG, p. 

gly646fs. We looked into how various people's 

proofreading skills affected things. 

Polymerase DNA on ASXL1, another popular 

technique for ASXL1 genotyping is conventional 

Sanger sequencing, which is used to identify the 

1934dupG somatic mutation.5 When ASXL1 mutations 

are found during the chronic phase of CML, they are 

linked to worse outcomes.6 For newly diagnosed CML, 

imatinib has been approved by the Food and Drug 

Administration as a first-line treatment. After 21 years 

of clinical use, imatinib, the first inhibitor of the BCR-

ABL1 tyrosine kinase, has shown a better safety profile 

than anticipated.7 A variety of mechanisms of resistance 

to TKI treatment have been documented, including 

kinase-domain mutations, BCR-ABL over expression 

and abnormal drug transporter expression, as well as 

some that are BCR-ABL-independent, like mutations in 

the ASXL1 gene.8 ASXL1 productions a character in 

epigenetic regulation in the body. Concluded unknown 

resistance mechanisms, the ASXL1 mutation in the 

CML-CP sick in this case statement provided resistance 

to TKI. Despite the lack of a clear molecular 

mechanism for TKI resistance in ASXL1 mutations in 

CML, epigenetic modulation is a likely way for the 

disease to progress.9 
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METHODS 

This cross-sectional study was conducted at Department 

of Pharmacology and Therapeutics, College of 

Medicine, University of Al-Qadisiyah, Iraq, and Al-

Diwaniyah Teaching Hospital both, for the period from 

1st July 2024 to 31st January 2025. A total of 51 sick 

with CML were enrolled. A specialist care giving 

physician/hematologist diagnosed and recruited all 

candidates' patients. The study involved a total of 51 

patients, comprising 28 men and 23 women, whose 

ages extended as of 20 to 70 years. Each individual was 

facing the challenges posed by chronic myeloid 

leukemia and was actively receiving treatment with 

tyrosine kinase inhibitors. These patients represented a 

diverse group, each with their unique journey through 

the complexities of their illness, united by their battle 

against this persistent form of cancer. 

The Philadelphia chromosome has a long-established 

presence, definitively indicates chronic myeloid 

leukemia in individuals aged 12 and older, underscoring 

the necessity for prompt diagnosis and intervention and 

every patient with CML on TKI therapy were included. 

Pregnancy and TKI contraindication were excluded. 

Completely sick comprised in the research stood taking 

oral TKI. Two ml of blood samples were collected 

using EDTA tubes, transported cooled to the laboratory, 

and subjected directly to molecular processing. 

Conventional PCR was used to amplify the genome 

using a particular program that was optimized 

following the completion of a gradient for the gene. 

Next, we ran the PCR result on a 1 percent agarose gel 

to confirm it. An automated Sanger sequencing 

(SeqStudio) analyzer was then used to sequence the 

samples, and the results were examined for 

discrepancies. 

Rendering to the manufacturers’ instructions for the 

DNA extraction kit (Geneaid, Taiwan), DNA stayed 

removed as of blood testers, and the purification and 

concentration were examined using the Nanodrop 

System (Thermo Scientific, UK). Targeting the ASXL1 

gene, a set of primers [(F: F:5́-

GGACCCTCGCAGACATTAAA-3)́ and 

R:(5́CACCACCATCACCACTGCT-3́)] stayed 

intended for the current research founded on NCBI-

GenBank. Prepare the PCR reaction tubes to a ending 

size of 50 μl by the GoTaq Green Master Mixture Kit 

(Promega, USA). For the PCR reaction, the following 

circumstances of the Thermal Cycler system (BioRad, 

USA) were observed: 1 cycle for early denaturation 

(95°C/5 minutes); 35 cycles for denaturation (95°C/30 

seconds), annealing (60°C / 30 seconds), and extension 

(72°C/30 seconds); and 1 cycle for final extension 

(72°C/7 minutes). The PCR yields stood 

electrophoresed in a 2% agarose gel marked with 

ethidium bromide at 120V for 45 minutes, and the 

outcomes stood examined by the gel documentation 

system (Syngene, Thailand) at approximately 174 bp. 

The primers were conducted by conventional PCR 

technique (means using primers specific for the ASXL1 

gene (partial region) that appeared with the band with 

size= 174 bp), then conducting Sanger sequencing 

technique by Macrogen, South Korea. The data was 

entered and analyzed through SPSS-26. 

Primer 5’-----3’ 

Forward GGACCCTCGCAGACATTAAA 

Reverse CACCACCATCACCACTGCT 

RESULTS 

In the study, added sex combs-like 1 (ASXL-1) gene 

mutation rate in patients with CML was evaluated and 

the rate was 2 cases out of 51 cases, i.e. it accounted to 

approximately 3.9%. Also transcript types of BCR-

ABL1 were also evaluated and the rates were as 

following: b2a2 (11.8 %), b2a3 (21.6 %), b3a3 (78.4 

%), b3a2 (23.5 %) and e1a2 (17.6%) [Table 1].  

Table No.1: Rate of ASXL-1 mutations in patients 

with CML 

Mutation 
Positive Negative 

No. % No. % 

ASXL-1 2 3.9 49 96.1 

 

Table No.2: The associations of ASXL-1 to BCR-ABL1 transcript types 

Transcript type 

Positive 

(2 cases) 

Negative 

(49 cases) P value Interpretation 

No. % No. % 

b2a2 
Positive 0 0.0 6 12.2 

1.000 Not significant 
Negative 2 100.0 43 87.8 

b2a3 
Positive 1 50.0 10 20.4 

0.388  Not significant 
Negative 1 50.0 39 79.6 

b3a3 
Positive 1 50.0 39 79.6 

0.388  Not significant 
Negative 1 50.0 10 20.4 

b3a2 
Positive 0 0.0 12 24.5 

1.000  Not significant 
Negative 2 100.0 37 75.5 

e1a2 
Positive 1 50.0 8 16.3 

0.325 Not significant 
Negative 1 50.0 41 83.7 
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Evaluation of ASXL-1 mutations has been carried out, 

and results were not significant (p> 0.05) [Table 2]. 

The effect of ASXL-1 mutation on the response of 

CML patients to TKI was not significant (p> 0.05), as 

shown in Table 3.8. Effects of b2a2, b2a3, b3a3, b3a2, 

and e1a2 transcripts on the response of CML patients to 

TKI were not significant (p>0.05) [Table 3]. 

Table No.3: Effect of ASXL-1 mutation on response 

of CML patients to TKI 

Parameter 
ASXL-1 

P value 
Positive Negative 

WBC  12.25 8.54 (5.00) 0.173 

HB 11.95 
12.00 

(2.00) 
0.696 

PLT  229.50 
220.00 

(103.00) 
0.734 

Molecular  3.81 0.05 (4.54) 0.593 

DISCUSSION 

Numerous myeloid malignancies, comprising 11 

percent of MDS, 43 percent of CMML, 8 percent of 

MPN, 20 percent of AML, and 12 to 5 percent of CML, 

have been linked to mutations distressing exon 12 of 

the ASXL1 gene. Boultwood et al were the first to 

describe ASXL1 mutations. and found to be a novel 

molecular occurrence in CML. A more comprehensive 

document is required to elucidate the correlation 

between these mutations and their predictive properties 

in hematological tumors, as there are differing views on 

the subject.10 Sick with ASXL1 mutations differed 

significantly from those without mutations in terms of 

the risk link of ASXL1 mutations with illnessprogress 

(P<0.007). Numerous studies also indicate that patients 

with CML who have ASXL1 mutations have a poorer 

prognosis and worse outcomes.11 

The most prevalent change in CP-CML was found to be 

an ASXL1 mutation, which was found in 12% of 

patients tested at diagnosis and 14% of all evaluable 

patients. Significantly lower EFS and FFS were linked 

to these mutations.4 Previously, ASXL1 mutations were 

found to be the sole gene mutated in both adult and 

pediatric CML, suggesting that these mutations may 

occasionally play a significant role. Since a poorer 

reaction to nilotinib management was linked to the 

existence of an ASXL1 mutation at analysis, the 

training existing here offers new indication for an 

opposing reaction to TKI management in CML sick 

transport mutant ASXL1.5 

In the present study, peripheral blood testers stayed 

composed as of 51 patients analyzed with chronic 

myeloid leukemia. The samples were transported to the 

laboratory under refrigerated conditions to preserve 

their integrity. Genomic DNA stayed first extracted 

from the blood samples, followed by amplification 

using the polymerase chain reaction (PCR) technique. 

The amplified DNA products were then subjected to 

agarose gel electrophoresis to assess the quality and 

integrity of the PCR products. Subsequently, DNA 

sequencing was performed by Sanger sequencing of 

ASXL1 to identify potential genetic mutations. 

Sequencing analysis revealed that among the 51 CML 

patients, only two individuals harbored a mutation in 

the ASXL1 gene (c.1934dupG), resulting in a Frame 

shift. One of the mutations was identified as a result of 

a deletion, and the other as a result of a TG substitution. 

Even though the distressed sick from whom follow-up 

testers stayed examined had their mutations cleared, 

CML sick with an ASXL1 mutation at analysis 

experience slower treatment responses. This implies 

that leukemic cells' susceptibility to TKIs and, in turn, 

their response to therapy are influenced by clonal 

progress with ASXL1 mutations in addition to BCR-

ABL1. More research is needed to determine the 

molecular mechanism underlying this phenomenon.12,13 

Neutrophilic dysplasia brought on by mutant asxl1 may 

increase the risk of myeloid cancer progression and 

cause chronic inflammation.14,15 The study found an 

ASXL-1 gene mutation rate of 3.9% (2 out of 51 cases) 

in CML patients. This rate is on the lower end 

compared to other studies, which report rates from 

7.6% to 24% at diagnosis. The variation in reported 

rates could be due to several factors, including 

differences in patient groups, geographic locations, 

disease stages at diagnosis, and the sensitivity of the 

detection methods used. Although the frequency 

observed in this study is relatively low, ASXL-1 

mutations are generally considered important in CML 

because they are linked to disease progression and 

prognosis. The study found that the influence of ASXL-

1 mutation on CML patients' response to TKI stayed 

not statistically important (p>0.05). Similarly, the 

effects of b2a2, b2a3, b3a3, b3a2, and e1a2 transcripts 

on TKI response also showed no significance (p > 

0.05). These outcomes designate that, in this study, 

neither ASXL-1 mutation status nor BCR-ABL1 

transcript type alone could predict TKI response. This 

lack of significance, especially regarding ASXL-1 

mutations, contrasts with a growing body of research 

linking ASXL-1 to poor prognosis and TKI resistance 

in CML. Other studies consistently report worse 

molecular responses, higher progression risk, and TKI 

resistance in CML patients with ASXL-1 mutations, 

which suggests that the small number of ASXL-1 

positive cases in this study (n=2) may be a major 

limitation. 

CONCLUSION 

Small fraction of CML patients carries the ASXL-1 

mutation which has no impact on response to TKI. 

Significant proportion of CML patients carries single or 

multiple BCR-ABL transcript types that have been 

proved to have no significant impact of on response to 

TKI. 
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Role of Nurses in Nutritional 

Assessment of Patients with Cancer 
Noor Ali Abdul Hussein1 and Sahar Adham Ali2 

ABSTRACT 

Objective: To assess role of nurses in nutritional assessment of patient with cancer. 

Study Design: Descriptive cross-sectional study 

Place and Duration of Study: This study was conducted at the Oncology Center, Middle Euphrates Oncology 

Teaching Hospital, Iraq from 12th March 2025 to 31st May 2025. 

Methods: Non-probability- convenience sampling method used; the sample consist of 170 nurses who work in the 

oncology units were selected and number of the sample determined by using Richard Geiger's equation. A specific 

questionnaire was prepared after an extensive review of related literature in the topic of interest phenomena. The 

questionnaire was divided into three parts. Content validity of the instrument is obtained by panel of 10 experts from 

multidisciplinary field, who have not less than 7 years of experience in their specialty. Self-report method used to 

collect the data by nurses in different shifts (morning and evening). The participants need about 15 to 20 minutes to 

complete the questionnaire. Kaiser-Meyer-Olkin (KMO) test factors analysis was used to determine the validity 

which recorded (0.7) which is statistically expected. 

Results: Majority of females between 20-30 years, Bachelor’s holders and live in urban area, regarding overall 

general information about nutritional assessment results recorded a fair level of knowledge, no significant 

association between nurse’s role and their demographical characteristics. 

Conclusions: The overall general information about nutritional assessment results recorded a fair level of 

knowledge. 
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INTRODUCTION 

Patients at risk of malnutrition can be identified through 

early nutritional risk screening. It is recommended to 

conduct screenings at the time of diagnosis or hospital 

admission, as suggested by recent literature. Screenings 

should be repeated during therapy to refer patients for 

evaluations if necessary. Incorporating screening for 

malnutrition into the care of cancer patients is 

supported by evidence. The ideal under nutrition 

screening instrument would be quickly and easily filled 

out, cost effective, very sensitive, and have great 

specificity.1 Among the most popular screening 

methods, you might find the Malnutrition Screening 

Tool (MST), Nutritional Risk Screening (NRS-2002) 

method, Malnutrition Universal Screening Tool 

(MUST) and Mini-Nutritional Assessment (MNA) 

method.2 
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In order to determine the severity and root causes of 

malnutrition, a personalized nutritional assessment is 

required. Additionally, nutritional assessment is a 

multi-step procedure that requires more information in 

order to draw conclusions about nutritional status. 

Medical professionals should be familiar with the 

benefits and drawbacks of each nutritional evaluation 

instrument. Subjective global assessment (SGA) and 

objective data assessment (ODA) are the two main 

types of nutritional screening and evaluation 

procedures.3 

Subjective global assessment is fast, reproducible, and 

has little inter-observer variation when done by 

qualified staff. It needs: Medical history: In addition to 

medical history, document changes in body weight, 

compare current food consumption to normal, record 

digestive symptoms over the past two weeks, and assess 

functional capacity and metabolic requirements. Also, 

Physical examination, including manual subcutaneous 

fat and muscle loss investigation and oedema and 

ascites testing.2 

Global assessment was either obtained directly from the 

patients themselves or, in cases where this was not 

feasible, from their accompanying family members and 

patients were categorized as well-nourished, moderately 

malnourished, or severely malnourished. Objective 

information gathered from anthropometric, laboratory, 

and bioelectrical impedance analysis (BIA) 

measurements.4,5 

Original Article Nutritional 

Assessment of 

Patients with 

Cancer 



Med. Forum, Vol. 36, No. 8 28 August, 2025 

A method for analyzing bioelectric impedance vectors 

(BIVA) Applied to the evaluation of total body fat. 

Actually, it permits a more precise comprehension of 

hydration status and cell mass, which can be altered by 

disease states. Finding the phase angle also appears to 

be a criterion for predicting the outcome in cancer 

patients. Another option for determining lean mass is 

dual-energy X-ray absorptiometry (DXA), a radiation-

safe method that directly measures different body parts. 

The two most reliable methods for determining a 

person's body composition are magnetic resonance 

imaging (MRI) and computed tomography (CT). In 

order to get a good idea of how much muscle there is in 

the skeleton, most people use tomography images of the 

third lumbar vertebra, or L3. Total skeletal muscle and 

fat tissue have been shown to correlate with a single 

abdomen slice (L3) on MRI. Yet, large-scale 

implementation of either method is now impossible.6 

Anthropometric measurements including weight, 

height, body mass index (BMI), triceps fold thickness 

(TSF), mid-arm circumference (MAC), arm muscle 

circumference (MAMC) and calf circumference (CC).5 

Adult men and women alike can benefit from using the 

body mass index (BMI), a well-liked and accurate 

anthropometric measure of obesity and nutritional and 

health status. Additionally, it is a solid predictor of the 

onset of many diseases associated with excess body fat 

uses a person's weight and height to calculate their body 

fat percentage.7 

As a straightforward indicator of muscular strength, 

grip strength is suggested to be a strong indicator of 

sarcopenia. In indirect calorimetry, the creation of 

carbon dioxide and the consumption of oxygen are used 

to determine the amount of energy expended. The 

amounts of carbs, proteins, and lipids that are oxidized 

determine the energy equivalent of carbon dioxide 

production and oxygen intake. Utilisation of nitrogen in 

urine allows for the calculation of protein oxidation.  

Because swallowing is associated with obtaining food 

and protecting the respiratory tract, its loss leads to 

starvation and aspiration pneumonitis. the most reliable 

methods for assessing swallowing function include 

video fluorography and video endoscopic assessment of 

swallowing.3 

Nurses help identify nutritionally at-risk individuals. 

Nurses usually undertake the first analysis upon 

admission to identify patients who need nutrition 

assessment and assistance. Nurses' nutrition evaluation 

in the initial few hours of hospitalization lays the scene 

for quality care. The nurse usually uses proven nutrition 

screening methods to reliably identify and refer patients 

to the registered dietitian nutritionist (RDN).8 

When dieticians aren't present, as in the evenings, on 

weekends, or during discharge instruction, nurses are 

more likely to interact with patients and their families 

and can serve as a resource for nutrition. Dieticians may 

only be available for consultations in home care and 

wellness settings. Hospitalized patients with minimal to 

moderate nutritional risk may receive basic nutrition 

education from their nurses, who may also supplement 

the dietician’s counselling on the subject. When it 

comes to nutritional care, nurses are heavily involved in 

every step.9 

When chemotherapy patients experience difficulties 

swallowing, the nurse takes on a crucial role in their 

care. When planning interventions, it's important to 

think about the patient's prognosis, treatment, 

gastrointestinal system function, eating abilities, and 

preferences. To maximize their effectiveness, 

nutritional interventions should be initiated right once 

and integrated into the care plan. To do this, it is 

necessary to regularly evaluate all patients for dietary 

issues and weight loss both before and after treatment.10
 

METHODS 

This descriptive cross-sectional study was conducted at 

Oncology Center, teaching hospitals in the Middle 

Euphrates Oncology Teaching Hospital (Al-Imam Al-

Sadiq, Marjan Medical City /Babylon Oncology Center, 

Al-Hussane /Imam Hussein Center for Cancer and 

Hematology Treatment and National Hospital for 

Oncology and Hematology) from 12th March 2025 to 

31st May 2025. Non-probability- convenience sampling 

method used; the sample consist of 170 nurses who 

work in the oncology units were selected and number of 

the sample determined by using Richard Geiger's 

equation. A specific questionnaire was prepared after an 

extensive review of related literature in the topic of 

interest phenomena. The questionnaire was divided into 

three parts: Part one: Demographical characteristics 

consist of four items. Part two: This part consist one 

scale: nurses’ role in nutritional assessment includes 15 

items, adapted from Miriam-Theilla et al11, translated to 

Arabic language to facilities data collection. Part three: 

This part consists 16 questions to assess the knowledge 

of nurses working in oncology centers about nutritional 

assessment, these questions adapted from sources 

online, translated to Arabic language to facilities data 

collection. Content validity of the instrument is 

obtained by panel of 10 experts from multidisciplinary 

field, who have not less than 7 years of experience in 

their specialty. Alteration and modification carried out 

in compliance to advise and opinion of the expert in 

order to reach the proper degree of understanding, 

clearness and relevance of the questionnaire to 

obtained. Nurses who participated in the pilot study 

were excluded from the original sample. Self-report 

method used to collect the data by nurses in different 

shifts (morning and evening). The participants need 

about 15 to 20 minutes to complete the questionnaire. 

Kaiser-Meyer-Olkin (KMO) test factors analysis was 

used to determine the validity which recorded (0.7) 

which is statistically expected. 
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RESULTS 

There were 98 (57.6%) females while 72 (42.4%) 

males. Majority of participants 129 (75.9%) between 

20-30 years old, followed by 30 (17.6%) between 31-40 

years and only 11 (6.5%) between 41-50 years. More 

than half of the participants 89 (52.4%) held bachelor's 

degree in nursing, 67 (39.4%) had diploma, 13 (7.6%) 

had completed secondary school nursing, and 1 (0.6%) 

held postgraduate degree. One 163 ((95.9%) resided in 

urban areas and 7 (4.1%) coming from rural locations 

(Table 1). 

The results show the level of nurses' roles in nutritional 

assessment was high, with a mean of 2.58 and the high 

level in items number 1 with a mean of 2.91, while the 

lowest level in item number 14 with a mean of 2.16 

(Table 2). 

Table 3 showed the level of general information about 

nutritional assessment based on participants' responses 

to 16 questions, assessing knowledge and 

understanding of key nutritional assessment principles 

was fair, with a mean of 1.37 and the high level in items 

number 5 with a mean of 1.76, while the lowest level in 

item number 16 with a mean of 1.16. Overall general 

information regarding nutritional assessment reveals 

that a majority of nurses 55.9% were assessed at a fair 

nutritional level, with a mean of 21.94 (Table 4). 

The data reveals that related to sex, variable the 

statistical is 38.937 at 44 degrees of freedom, yielding 

P-value 0.688, these results indicating no significant 

association (NS). Similarly, for the variable age, the 

result is 71.696 at 88 degrees of freedom, with P-value 

0.897, no significant association (NS) recorded. 

However, for the variable education qualification, the 

test statistic is 71.705 with 44 degrees of freedom, 

yielding p-value of 0.015, which is statistically 

significant (S), implying that the nurses' role is 

significantly associated with their education 

qualification (Table 5). 

 

Table No.1: Demographical characteristics of the nurses (N=170) 

Categories No. % 

Gender 
Male 98 57.6 

Female 72 42.4 

Age (years) 

20-30 129 75.9 

31-40  30 17.6 

41-50  11 6.5 

Educational qualification 

Secondary School Nursing  13 7.6 

Diploma  67 39.4 

Bachelor  89 52.4 

Postgraduate  1 .6 

Residents 
Urban  163 95.9 

Rural  7 4.1 

 

Table No.2: Response of nurses related to their role in nutritional assessment 

Questions 
Disagree Neutral Agree 

Mean St.d Level 
No. % No. % No. % 

Nutritional assessment is important to 

determine the nutritional needs of the 

patient 

1 .6 14 8.2 155 91.2 2.91 .312 High 

Ongoing assessment of the patient's 

nutritional status is important to identify 

nutrient deficiencies 

4 2.4 26 15.3 140 82.4 2.80 .456 High 

Nurses are responsible for notifying the 

physician if a patient does not eat a 

severed meal 

21 12.4 65 38.2 84 49.4 2.37 .695 Moderate 

It is important to weight patients upon 

admission/visit   
6 3.5 29 17.1 135 79.4 2.76 .505 High 

Nutritional assessment should be repeated 

at each visit  
8 4.7 40 23.5 122 71.8 2.67 .563 High 

To ensure that the patient is receiving 

adequate nutrition ongoing assessment 

should take place 

13 7.6 50 29.4 107 62.9 2.55 .634 High 

Nutritional status effected by nursing care   7 4.1 41 24.1 122 71.8 2.68 .550 High 

Patients receive complete nutritional care 17 10.0 45 26.5 108 63.5 2.54 .672 High 
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from dietician 

Our nursing staff monitors patients'   

nutritional status  
19 11.2 57 33.5 94 55.3 2.44 .688 High 

The nutritional assessment is performed 

methodically and professionally 
11 6.5 49 28.8 110 64.7 2.58 .612 High 

Patient require a dietician's care receive a 

consultation with minimal delay 
11 6.5 45 26.5 114 67.1 2.61 .609 High 

Nutritionists address nutritional aspect of 

patient care 
11 6.5 43 25.3 116 68.2 2.62 .606 High 

Patients receive their meals in appropriate 

manner as   per regulations 
16 9.4 53 31.2 101 59.4 2.50 .664 High 

Nurses are aware whether or not a   

patient has completed his meal 
34 20.0 74 43.5 62 36.5 2.16 .735 Moderate 

Information on patient's nutritional state is 

effectively transmitted among health care 

staff 

17 10.0 50 29.4 103 60.6 2.51 .673 High 

General mean and standard deviation       2.58 0.598 High 

High = 2.4-3, Moderate = 1.7-2.39, Low = 1-1.69 

 

Table No.3: Response of the nurses’ knowledge related to nutritional assessment for patients with cancer 

Questions 
False True 

Mean St.d Level 
No. % No. % 

When assessing a patient's nutritional status, the nurse recalls 

that the best definition of optimal nutritional status is 

sufficient nutrients that? 

100 58.8 70 41.2 1.41 .494 Fair 

For the first time, the nurse is seeing a patient who has no 

history of nutrition -related problems the initial nutritional 

screening should include which activity? 

119 70.0 51 30.0 1.30 .460 Poor 

During a nutritional assessment, why is it important for the 

nurse to ask a patient what medications he or she is taking? 
96 56.5 74 43.5 1.44 .497 Fair 

When a patient tells the nurse that his food simply does not 

have any taste anymore. The nurse’s best response? 
81 47.6 89 52.4 1.52 .501 Fair 

The nurses are aware that the most common anthropometric 

measurement include? 
41 24.1 129 75.9 1.76 .429 Good 

Nurses perform a triceps skinfold assessment as 139 81.8 31 18.2 1.18 .387 Poor 

To determine total body fat at home, the nurse instruction the 

patient to obtain measurements of? 
97 57.1 73 42.9 1.43 .496 Fair 

assessment on 49-year-old women who has imbalanced 

nutrition as a result of dysphagia, which data would be expect 

to fined 

97 57.1 73 42.9 1.43 .496 Fair 

nutritional assessment on an 80yearold patient. physiologic 

changes can directly affect the nutritional status as 
102 60.0 68 40.0 1.40 .491 Fair 

A tool to rapidly and simply evaluate whether the patient is at 

risk to be or to become malnourished? 
70 41.2 100 58.8 1.59 .494 Fair 

Adequate nutritional state is determinant by?    133 78.2 37 21.8 1.22 .414 Poor 

Skin fold measurements for an estimation of body fat content 

are usually performed by testiry?   
91 53.5 79 46.5 1.46 .500 Fair 

The most proper way to detect malnutrition is?  136 80.0 34 20.0 1.20 .401 Poor 

a good parameter for assessment of malnutrition because it 

has a short half live time and it is not affected by hydration 

status and is independent of liver function? 

130 76.5 40 23.5 1.24 .425 Poor 

Renal and hepatic functions is directly influenced on the? 135 79.4 35 20.6 1.21 .406 Poor 

Nitrogen balance can be used for estimation of the adequacy 

of.  
143 84.1 27 15.9 1.16 .367 Poor 

General mean and standard deviation     1.37 .453 Fair 

Good =1.67-2, Fair= 1.34- 1.66 and Poor =1-1.33 
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Table No.4: Overall nurses’ knowledge about nutritional assessment (n=170) 

Level Frequency Percent Mean Std. Deviation 

Poor level (16-21.33) 72 42.4 21.9412 2.23926 

Fair level (21.34-

26.67) 

95 55.9   

Good level (26.68-32) 3 1.8   

 

Table No. 5: The association between nurses’ role and their demographical characteristics 

Nurses Role Value Df P. Value Significance 

Gender 38.937 44 .688 NS 

Age 71.696 88 .897 NS 

Education 71.705 44 .015 S 

 

DISCUSSION 

In this study 75.9% nurses were between 20-30 years. 

This finding supported by study carried out by El-

Khawaga12 demonstrated that (53.3%) of the nurses age 

was ≤30 years. As the point view, the most of 

participating nurses were young, because these vital 

places require physical effort, in addition to being more 

receptive to participation and more capable of handling 

research tools such as questionnaires. In the present 

study, 57.6% were females, these finding are agreed 

with the study was performed by Miriam-Theilla et al11, 

that demonstrate the majority of the nurses were female 

(86%). The logical interpretation of this point goes 

under that female participated more than males this is 

due to the fact that women constitute the majority in the 

nursing profession in many health institutions, which 

increases the likelihood of their greater representation 

in the study sample.  

This study showed that 52.4% were bachelor degree. 

This result is similar with the findings of Döngel et al13, 

who found that 70.3% of nurses were bachelor holder. 

The results of the study showed a greater number of 

bachelor's degree holders due to the recent years 

witnessing an expansion in the opening of private 

colleges alongside government colleges. In addition, 

graduates of nursing secondary school nursing and 

diploma have become more willing to complete their 

studies to obtain a higher degree and to increase their 

scientific and practical knowledge and experience. 

In the current study, 95.9% of nurses lived in urban 

areas. This finding supported by study carried out in 

Iraq by Armeh14, showed the most nurses in each group 

study-control 76.7% and 60% respectively lived in 

urban areas. Due to the increase in the number of rural 

residents moving towards cities on the one hand, and on 

the other hand, large areas are transforming from their 

rural nature to urban nature due to the increase in 

construction and development. According to the results 

of the study related to nurse’s role in nutritional 

assessment recorded a high level. This is disagreed with 

a study conducted in Jorden by Al Kalaldeh & 

Shahein15, found that nurses demonstrate a moderate 

level of knowledge about their role in nutritional 

assessment, despite their knowledge of the importance 

of nutritional assessment from a theoretical perspective, 

but their practical practices were below the required 

level. 

The overall role of nurses in nutritional assessment, 

73.5% demonstrated a high level with scoring between 

36-45 points. These results in the same line with study 

carried out by Söderhamn16, who found the nurses have 

a lot of knowledge about their responsibility towards 

nutritional assessment. The results of the study, 

nutritional assessment may be due to several reasons, 

the most important of which is that nurses in these 

departments may be aware of the complications of 

malnutrition, which may be dangerous and affect all 

body systems. Therefore, they have an interest in 

nutritional assessment issues and because they have 

acquired practical experience as a result of their 

continuous dealing with cancer patients who suffer 

from malnutrition, which requires nutritional 

intervention to improve their health condition. 

Regarding to the nurse’s knowledge about nutritional 

assessment among nurses recorded a fair level of 

knowledge, these finding disagree with the study 

carried out in Iraq by Abdulhassan17 found that nurse’s 

knowledge about nutritional assessment was at a good 

level.  

The results of the study showed a fair level of 

knowledge. These results are disagreed with study 

carried out by Gaber & AI-Ashour18 found a poor level 

of knowledge. The results showed an acceptable level 

of knowledge due to the clinical experience gained 

during work, as well as the tendency of some nurses to 

self-educate through available scientific sources to 

increase their knowledge, especially among nurses 

interested in improving nutritional status for patients.  

There is no significant (P>0.05) association between 

nurse’s role and their demographical characteristics 

related to (sex, age) in. indicating that these factors do 

not significantly influence knowledge regarding 

nutrition, while significant founded between nurse’s 

role and their education qualification. These results go 

along with study carried out by Abdullhussan17 who 

find statistically significant association between nurses’ 

knowledge and education qualification. 
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CONCLUSION 

The nurses’ role toward nutritional assessment 

statistical results recorded a high level. Overall general 

information about nutritional assessment results 

recorded a fair level of knowledge. 
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Real-World Treatment Outcomes 

and Safety Profiles of Tyrosine Kinase 

Inhibitors in Iraqi Patients with Chronic 

Myeloid Leukemia 
Mohammed Jafar Al-Kabi1, Doaa Husam Abdulqader2 and Bassim I. Mohammad1 

ABSTRACT 

Objective: To investigates the safety profile and efficacy of tyrosine kinase inhibitors in chronic myeloid leukemia 

patients in Al-Diwaniyah, with a particular focus on how pre-existing disease history influences adverse events and 

treatment outcomes. 

Study Design: Descriptive study 

Place and Duration of Study: This study was conducted at the Hematology Center, Diwaniyah Teaching Hospital, 

Iraq from 1st February 2025 to 30th May 2025. 

Methods: Fifty-one adult patients with Philadelphia chromosome-positive chronic myeloid leukemia, receiving 

Imatinib, Nilotinib, or Bosutinib were assessed. Clinical response was categorized based on recent BCR-ABL1 

transcript levels into complete, major, deep, loss of major, or relapse response. Safety profiles and disease history 

were evaluated through documented adverse drug reactions and laboratory findings. 

Results: The mean age was 49.5 years with 56.9% males. Imatinib was the most used tyrosine kinase inhibitors 

(52.9%), followed by Nilotinib and Bosutinib (23.5% each). Imatinib showed the best efficacy with the highest 

complete and major molecular response rates and the lowest relapse incidence (29.4%). Nilotinib had similar 

efficacy and side effects, while Bosutinib showed lower responses and higher hematological toxicity. Most 41 

patients reported no adverse effects; 9 experienced toxicities like diarrhea, abdominal pain, joint pain, and hair loss. 

While 31 had no prior medical history, others had conditions such as diabetes, hypertension, or hypothyroidism. 

Conclusion: The significant differences in tyrosine kinase inhibitors response and safety among Iraqi chronic 

myeloid leukemia patients, emphasizing the importance of personalized treatment strategies. The findings 

underscore the need to consider individual patient disease history when selecting tyrosine kinase inhibitors to 

optimize outcomes and effectively manage adverse events. 

Key Words: Chronic myeloid leukemia, Tyrosine kinase inhibitors, Safety profile, Efficacy, Adverse events, 

Treatment outcomes 
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INTRODUCTION 

Chronic myeloid leukemia (CML) stands as a paradigm 

of successful targeted therapy in oncology, primarily 

due to the transformative impact of tyrosine kinase 

inhibitors (TKIs).  

This myeloproliferative neoplasm, characterized by  

the pathognomonic Philadelphia chromosome  and  the 
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resultant BCR-ABL1 fusion gene, once carried a grim 

prognosis, with median survival in the chronic phase 

rarely exceeding 3-5 years. The advent of TKIs 

fundamentally altered this landscape, converting CML 

into a manageable chronic condition for a significant 

proportion of patients.1 

Imatinibmesylate, the pioneering first-generation TKI, 

revolutionized CML management by demonstrating 

unprecedented efficacy in inducing hematologic and 

cytogenetic responses.2 Its success paved the way for 

the development of second-generation TKIs, including 

Nilotinib, Dasatinib, and Bosutinib, designed to offer 

increased potency and overcome resistance or 

intolerance to imatinib.3 These advancements have led 

to remarkable improvements in patient outcomes 

globally, with 5-year overall survival rates exceeding 

90% in many studys.4 Despite the remarkable success 

of TKIs, their long-term use is associated with various 

adverse events (AEs) that can significantly impact 

patient quality of life and adherence to treatment.5 The 
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safety profiles of different TKIs vary, and 

understanding these differences in real-world settings is 

crucial for optimizing patient management. 

Furthermore, patient-specific factors, including pre-

existing medical conditions and disease history, can 

influence both the efficacy and safety of TKI therap.6 

This study addresses a crucial aspect of CML 

management in Iraq by meticulously evaluating the 

real-world clinical efficacy and safety profiles of 

various TKIs (Imatinib, Nilotinib, and Bosutinib) of 

Iraqi CML patients from Diwaniya. Unlike some prior 

investigations that focused on molecular resistance 

mechanisms, this research specifically aims to provide a 

broader understanding of real-world treatment 

effectiveness, patient response rates, and associated 

adverse events. By leveraging detailed patient data, this 

paper seeks to contribute valuable localized insights 

into the practical application and outcomes of TKI 

therapy in a specific regional setting, thereby informing 

clinical practice and future research directions in CML 

management within Iraq and similar healthcare 

environments. 
 

METHODS 

The study was conducted at Diwaniya Teaching 

Hospital in Diwaniya, Iraq from 1st February 2025 to 

30th May 2025 and consisted of 51 individuals 

diagnosed with Philadelphia chromosome-positive 

CML, aged 12 years or older, who were actively 

receiving at least one form of TKI therapy. Patients 

with documented TKI contraindications, pregnancy, or 

breastfeeding were excluded from the original data 

collection. Data collection included Demographic and 

disease, treatment, and Laboratory information, with 

clinical outcome documentation for each enrolled 

patient being meticulously collected. The data was 

entered and analyzed through SPSS-26. 

RESULTS 

The distribution of current Tyrosine Kinase Inhibitors 

(TKIs) being administered to these patients was as 

follows: Imatinib was the most frequently used TKI 27 

patients (52.9%), followed by Bosutinib 12 patients 

(23.5%) and Nilotinib 12 patients (23.5%) [Table 1]. 

 

Table No.1: Demographic and clinical 

characteristics of patients (n=51) 

Characteristic No. % 

Age (years) 49.5±16.3 

Gender 

Male 29 57.0 

Female 22 43. 

Disease phase at diagnosis – 

chronic 

49 96.0 

Disease phase at diagnosis – 

blast 

2 4.0 

Imatinib treating patients  27 53.0 

Nilotinib  treating patients  12 23.5 

Bosutinib   treating patients  12 23.5 

 

 

Table No.2: Distribution of response by tyrosine kinase inhibitors (TKIs) 

TKIs Loss major response Deep response Complete 

response 

Major response Relapse 

Bosutinib 2 (16.7%) 1 (8.3%) 1 (8.3%) - 8 (66.7%) 

Imatinib 3 (11.1%) 6 (22.2%) 9 (33.3%) 7 (25.9%) 2 (7.4%) 

Nilotinib 1 (8.3%) 1 (8.3%) 1 (8.3%) 4 (33.3%) 5 (41.7%) 

 

Table No. 3: Toxicity profile counts and distribution by current tyrosine kinase inhibitors (TKIs) 

 Imatinib Nilotinib Bosutinib 

No adverse effect 

reported 

24 9 8 

Diarrhoea - 1 - 

Eye bleeding - 1 - 

Cramps - 1 - 

Osteopenia - 1 - 

Hair loss 1 1 1 

Skin problem - 1 - 

Abdominal pain - - 1 

Joint pain 2 1 1 

Fever for 1 week 1 - - 

Git upset - - 1 

Eye inflammation 1 - - 

Lung inflammation - 1 - 

Nasal congestion - 1 - 
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Table No.4: Distribution of disease history type by 

current tyrosine kinase inhibitors (TKIs) 

Disease History 

Type 

No. % 

No disease history 31 62 

DM+HT 6 12 

Diabetic millets   1 2 

Hypertension 3 6 

Benign prostate 

hyperplasia  

2 4 

Hypothyroidism 1 2 

Hemorrhoid 1 2 

Asthma 1 2 

Bechet disease 1 2 

Osteoporosis 1 2 

Cerebral edma 1 2 

Valve replacement 1 2 

The distribution of responses (complete response, major 

response, deep response, loss of major response, and 

relapse) for each TKI is summarized in Table 2. A Chi-

square test of independence confirmed statistically 

significant association between the type of current TKI 

and the patient's response (Chi² = 19.94, p-value = 

0.0106). Imatinib demonstrated a notably higher 

proportion of favourable responses, with the majority of 

patients achieving either a major or complete response. 

In contrast, Bosutinib was associated with a higher 

incidence of relapse. Nilotinib showed an intermediate 

profile, with a good proportion of major responses but 

also some instances of relapse. The overall toxicity 

profile of the patient indicated that a significant portion 

of patients had no recorded adverse events. Among 

those with reported toxicities, a range of side effects 

was observed. Nilotinib was associated with a broader 

spectrum of adverse events, including gastrointestinal 

issues (diarrhea), joint pain, eye inflammation, and hair 

loss. Bosutinib was linked to abdominal pain, while 

Imatinib was associated with hypertension (HT)  

(Table 3) 

Analysis of patient disease history revealed 

comorbidities in a significant portion of the patients, 

highlighting the importance of assessing baseline 

health.6 of the patients presented with both HT and DM 

(Table 4, Figs. 1-2). 

 

 

 
Figure No. 1: Frequency of reported adverse event types 

 
Figure No. 2: Prevalence of comorbidities among CML patients recruited. Most patients had no 

comorbidities, while diabetes mellitus (DM) and hypertension (HT) were the most common among those with 

comorbid conditions 
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DISCUSSION 

Our findings demonstrate a clear differential in 

treatment outcomes among the various TKIs, 

particularly highlighting the superior performance of 

Imatinib in achieving favourable responses and 

maintaining remission, as evidenced by its high rates of 

complete and major responses and significantly lower 

relapse rates. Conversely, Bosutinib was associated 

with a higher incidence of poor responses and relapse, 

suggesting that its efficacy in this specific patient 

population, or as a treatment in the context of this 

study's prior therapies, may be limited. 

The observed efficacy of Imatinib aligns with its 

established role as the first-line standard of care for 

CML globally.7 Its consistent performance in this Iraqi 

study, despite potential differences in patient 

characteristics or healthcare infrastructure compared to 

Western populations, underscores its robust therapeutic 

benefits. The lower relapse rate associated with 

Imatinib is particularly encouraging, as sustained 

remission is a primary goal in CML management. This 

finding reinforces the importance of optimizing initial 

TKI selection to maximize long-term treatment success 

and minimize the burden of disease progression. 

The less favourable outcomes observed with Bosutinib 

in this study warrant further investigation. While 

Bosutinib is a potent second-generation TKI often used 

in cases of resistance or intolerance to other TKIs8, its 

association with higher relapse rates and poor responses 

in this study suggests that its application might need 

careful consideration and requires a kinase domain 

mutations screen that resistance to bosutinib. Factors 

such as patient selection, prior treatment history, and 

the specific clinical scenarios in which Bosutinib was 

administered could influence these outcomes. It is 

plausible that patients receiving Bosutinib in this study 

may have had BCR-ABL kinase domain mutations that 

are resistant to Bosutinib. 

The analysis of toxicity profiles indicates that different 

TKIs are associated with distinct adverse event patterns. 

Nilotinib, for instance, appeared to be linked to a 

broader range of reported toxicities, including 

gastrointestinal and musculoskeletal issues. This is 

consistent with known side effect profiles of Nilotinib, 

which can include fluid retention, rash, and 

gastrointestinal disturbances.9 Imatinib's association 

with hypertension is also a recognized side effect10, 

though generally manageable. The impact of pre-

existing disease history on TKI outcomes reveals that 

the high proportion of patients with no reported prior 

medical history (62%) might reflect a relatively healthy 

baseline population or limitations in historical data 

collection. However, the presence of common co-

morbidities such as diabetes mellitus and hypertension 

in a significant subset of patients is clinically relevant. 

These conditions can influence TKI selection and 

management. For example, Nilotinib has been 

associated with an increased risk of cardiovascular 

events, making it a less favourable option for patients 

with pre-existing cardiovascular disease or risk 

factors.11 Similarly, patients with pre-existing liver 

conditions might be more susceptible to TKI-induced 

hepatotoxicity. 

Future research should prioritize comprehensive and 

standardized reporting of adverse events to better 

characterize the safety landscape of TKIs in this region. 

This study contributes to bridging the information gap 

regarding CML treatment outcomes inal -Al-Diwaniya, 

Iraq. The findings emphasize the importance of 

localized data to inform clinical decision-making and 

resource allocation. While the study's cross-sectional 

nature and limited sample size for certain analyses are 

acknowledged limitations, the results underscore the 

need for continued research, potentially through 

prospective studies with larger study and more detailed 

clinical and molecular data, to further refine treatment 

guidelines and improve patient outcomes in Iraq. 

CONCLUSION 

Imatinib was associated with superior response rates 

and lower relapse incidence, reinforcing its role as a 

highly effective treatment option. Conversely, 

Bosutinib was linked to less favourable responses and 

higher relapse rates within this study. While the overall 

toxicity data was limited, distinct patterns of adverse 

events were observed across different TKIs. These 

findings highlight the critical need for tailored 

treatment strategies based on local patient 

characteristics and available resources. The study 

contributes to the growing body of real- world evidence 

for CML management in underrepresented regions and 

emphasizes the importance of continued research to 

optimize therapeutic approaches and improve patient 

prognosis in Iraq. 
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Dual-Energy X-Ray 

Absorptiometry (DEXA) Scan and 

Biochemical Evaluation of Bone Mineral 

Density in Beta-Thalassemia Major 
Huda Diaa Hussain and Affan E. Hasan 

ABSTRACT 

Objective: To assess whether or not BMD Z-score differs between children and older beta- thalassemia major 

patients as well as the relationship of serum ferritin, serum calcium, and vitamin D with bone mineral density. 

Study Design: Cross sectional study 

Place and Duration of Study: This study was conducted at the Al-Karama Teaching Hospitals̓ Thalassemia Care 

Center Baghdad between 1st October 2024 to 31st May 2025. 

Methods: This study was comprised 50 beta-thalassemia major patients equal or less than 15 years old, and 50 beta-

thalassemia major patients over 15 years’ old were enrolled. All patients underwent a medical examination, 

assessment of bone mineral density of lumbar spine by DEXA scan and a blood test to determine serum ferritin, 

serum calcium, and vitamin D levels. 

Results: There were 24 (48%) patients normal, 18 (36%) patients had osteoporosis, and 8 (16%) patients had 

osteopenia in those under the age of 15 years while there were 22 (44%) patients with osteopenia followed by 14 

(28%) patients with osteoporosis and 14 (28%) patients normal in patients over 15 years bone mineral density 

(BTM). The mean osteopathy score in those patients were 16.63, 24.43 and 16.97 as normal, osteopenia, and 

osteoporosis, respectively with significant difference between the two groups. There is no significant association 

between serum ferritin and BMD Z-score. Vitamin D levels exhibited substantial variations with BMD Z-score. 

Conclusion:  Osteopathy was prevalent among beta-thalassemia major patients. In this study, the most common 

causes of osteoporosis and osteopenia were ageing, poor nutrition, calcium and vitamin D inadequacy. 

Key Words: Thalassemia, Dual energy x-ray absorptiometry, Bone mineral density, Lumber spine, Serum ferritin, 

Serum calcium ,Vitamin D 
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INTRODUCTION 

The name thalassemia comes from the Greek words 

thalassa (ocean) and haima (blood)]. Thalassemia is one 

of the most widespread hereditary disorders in the 

world.1 The syndrome was originally detected in 

children of Mediterranean ethnicity, and it is most 

common in people from Mediterranean coastal area, 

Africa, Middle East, and South-East Asia.2  

Thalassemias are autosomal recessive disorders 

characterized by diminished or absente formation of 
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one or two polypeptide chains α or β in the adult human 

hemoglobin molecule (hemoglobin A, α2/β2]. This lead 

to low hemoglobin levels in red blood cells and anemia. 

Thalassemia syndromes are [classified depending on 

the globin chain affected or the abnormal hemoglobin 

involved; β-thalassemia is caused by β-globin gene 

abnormalities, whereas, α-thalassemia is caused by α-

globin gene alterations.3,4 Osteoporosis is [a major 

source cause of morbidity in these people, increasing 

the risk of fracture due to reduced bone density and 

decreased bone strength]. Currently, dual-energy X-ray 

absorptiometry (DEXA) is a common non-invasive and 

safe approach for evaluating bone density and assessing 

the severity of osteoporosis and osteopenia.5 

Bone mineral density (BMD) is a critical component in 

assessing bone quality. Bone changes in thalassemia 

patients are largely caused by increased marrow 

erythropoiesis and considerable iron deposition, which 

causes bone marrow cavity expansion and reduced 

trabecular bone volume, resulting in reduced bone 

tissue and osteoporosis. Chelation and 

endocrinopathies, such as hypothyroidism, 
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hypoparathyroidism, diabetes mellitus, and 

hypogonadism, all increase the risk of bone disease.6,7 

According to the World Health Organization, 

osteoporosis is characterized by decreasing bone mass 

and microarchitectural degradation of bone tissue, 

resulting in greater bone fragility and a higher risk of 

fracture]. In osteoporosis, bone mineral density 

reduced, and bone microarchitecture is disrupted.6 

Calcium is one of the most plentiful elements in the 

human body, and is mostly found in mineralized tissue 

(bone), which contains more than 99% of total body 

calcium in the form of calcium-phosphate complexes. It 

plays a key role in skeleton mineralization and is 

necessary for appropriate growth, development, and 

bone strength. Furthermore, it has a role in wide range 

of biological functions, including muscular contraction 

and nerve impulse transmission. In healthy individuals, 

calciotropic hormones such as parathyroid hormone 

(PTH), 1,25 dihydroxy vitamin D (1,25 OH-D), 

fibroblast growth factor 23 (FGF 23), and calcitonin 

keep serum ionized calcium levels within the 

physiological range of 1.10 to 1.35 mm.8,9 

Vitamin D is critical for maintenance of bone mass 

through its act on multiple mechanisms. First, it 

promotes calcium absorption in the gut.  Second, it 

promotes bone mineralization, by enhancing osteoblast 

differentiation and increasing phosphates absorption. 

Third, the action form of vitamin D (1,25 dihydroxy 

vitamin D) is required for both osteoblast and osteoclast 

activities. The traditional activities of vitamin D are 

caused by the active metabolite, calcitriol, that regulate 

serum calcium and phosphate homeostasis and, in turn, 

the development and maintenance of bone health.10
 

METHODS 

This is a cross sectional study, that took place at the 

Thalassemia Care Center of Al-Karama Teaching 

Hospital from 1st October 2024 to 31st May 2025 vide 

letter No. 671 dated 7th May 2024. Patients aged 9 years 

and above were simply enrolled in this study while 

visiting the care facility. Verbal consent was obtained 

from the included patients or their guardians, and the 

study was approved by the ethical committee of 

Baghdad Medical University. A total 100 patients of 

both genders, split into two groups; 50 beta-thalassemia 

major patients with aged equal or less than 15 years and 

50 beta-thalassemia major patients aged older than 15 

years to compare them with the first group. Bone 

mineral density was measured for all participant at the 

area of lumbar spine using dual energy X-ray 

absorptiometry. All patients with thalassemia major, 

beta thalassemia, on iron lowering drugs (deferoxamine 

(desferal) or deferasirox (exjade), undergo splenectomy 

or not, patients aged 9 years and above and don’t 

complain from other hematological disorders were 

included. All patients with alpha thalassemia, sickle cell 

anemia, beta thalassemia minor, beta thalassemia 

intermedia, pregnant women, age below 9 years, 

undergo bone marrow transplantation, receiving drug 

can affect BMD, such as antiepileptic drugs, or 

corticosteroids, fracture deformity in the measurement 

area, forging material or device in the measurement 

area and mental illness were excluded. 

Sociodemographic and clinical data were collected 

during the patient’s routine visits to the care center. All 

patients had a complete history taking, physical 

examination, and measurement of weight and height to 

determine body mass index (BMI) using Quetelet̓s 

index. 

Bone mineral density (BMD) was calculated as weight 

in kilograms divided by height in meters squared.11 

Radiological and biochemical study: To assessed 

BMD of lumbar spine Hologic QRD DEXA scan 

system (OsteoSys SMART FAN-BEAM, OsteoSys Co. 

Ltd in South Korea) was used, which evaluated the 

results in form of T-score or Z-score. DXA scan was 

done. The patient’s weight and height should measure 

in every scan. In our study the site for DXA 

measurements is the spine which was sensitive to early 

changes in bone density (mostly constituted of 

trabecular bone which has greater metabolic rate than 

cortical bone).12 

T-score represents the standard deviation of BMD 

according to a person’s young age group. While Z-

score is the standard deviation of BMD according to the 

individuals age group, and use in diagnosis of 

secondary osteoporosis. 

Z-score is recommended to be used for adult, in our 

study majority of the enrolled were children and 

adolescents; therefore, we adopted the BMD Z-score as 

the main parameter of bone density.13,14 

WHO guidelines for diagnosing osteoporosis, a BMD 

Z-score of ≥1 was regarded normal, a Z-score between -

1 and -2.5 was labeled osteopenia, and a Z-score of ≤-

2.5 was considered osteoporosis.14-16 

After taking aseptic precautions, total amount of 5-10ml 

of blood was obtained by venipuncture to ensure 

adequate serum is available for all tests and promptly 

submitted to the laboratory for estimation of serum 

ferritin, serum calcium, and vitamin D levels. 

Statistical analysis was carried out using the SPSS-26. 

Independent sample t-test was used to compare 

variables between groups, and ANOVA was employed 

to evaluate differences between the means of three or 

more independent groups. Pearson’s correlation was 

utilized to determine correlations between the Z-score 

of bone density with other factors. Statistical 

relationship or differences were considered significant 

if the P<0.05. 

RESULTS 

The mean age of patients was 19.08±9.564 years and 

the range was between 9-38 years. The mean, standard 

error of mean and standard deviation values were 44.04, 
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1.961 and 19.610 of weight factor, 144.52, 1.854 and 

18.540 of height factor as well as 19.4219, 0.32961 and 

3.29608 of BMI factor (Table 1) 

One-way ANOVA test was used to divide 100 beta-

thalassemia major patients in to three groups (normal, 

osteopenia, and osteoporosis). When assessing the 

statistical difference, there was a highly significant 

difference (P<0.001) between the osteoporosis and age 

(Table 2). 

The diagnosis of osteoporosis is classified into three 

categories: normal, osteopenia and osteoporosis. The 

highest value 24 (48%) patients had normal, followed 

by 18 (36%) patients had osteoporosis, and 8 (16%)  

patients had osteopenia of G1 group while, the largest 

value 22 (44%) patients had osteopenia followed by 14 

(28%) patients had normal and osteoporosis 

respectively in G2 group (Table 3). 

Table No.1: The general demographic factors 

(n=100) 

 Weight Height BMI 

Mean 44.04 144.52 19.4219 

Std. Error of 

Mean 

1.961 1.854 .32961 

Std. 

Deviation 

19.610 18.540 3.29608 

Table No. 2: General categorization of osteopathy 

(n=100) 

Diagnosis 

of 

osteoporos

is N 

Me

an 

Std. 

Deviati

on 

Std. 

Err

or 

P-

val

ue 

Normal 38 16.

63 

9.054 1.4

69 

0.0

01 

Osteopeni

a 

30 24.

43 

9.655 1.7

63 

Osteopor

osis 

32 16.

97 

8.209 1.4

51 

Total 10

0 

19.

08 

9.564 .95

6 

 

Table No. 3: The diagnosis of osteoporosis 

distribution by age group 

Age group No. % 

≤ 15 years 

(n=50) 

Normal 24 48.0 

Osteopenia 8 16.0 

Osteoporosis 18 36.0 

15 years 

(n=50) 

Normal 14 28.0 

Osteopenia 22 44.0 

Osteoporosis 14 28.0 

The relationship between Z-score and S. ferritin: 

There was no significant difference (P-value=0.182) 

between Z-score and S. ferritin, however, there was a 

slight positive correlation (r= 0.135). This indicated that 

there is a modest and statistically insignificant positive 

correlation between Z-score and S. ferritin (Fig. 1). 

The relationship between Z-score and vitamin D: Z-

score and vitamin D showed a significant difference (P-

value =0.019) and there was a strong positive 

connection(r=0.851). As the value close to +1 indicates 

that as the Z-score increases, vitamin D levels also tend 

to increase (Fig. 2). 

 

 
Figure No. 1: The correlation between Z-score and 

serum ferritin (P-value=0.182 r=0.135 

 
Figure No. 2: The scatter plot between Z-score and 

vitamin D (p-value=0.019 r=0.851) 

DISCUSSION 

In thalassemia, osteoporosis and osteopenia were 

known complication and can occur even in well-treated 

individuals. Bone pathology in thalassemia involves 

complex interactions of various factors affecting the 

bone growth.17 

During the last decade, osteopenia and osteoporosis 

have been documented in around 30-50% of well 

treated thalassemia major patients and is a major source 

of morbidity in these individuals.18 

In the present study, measuring BMD at lumbar spine 

with a DEXA scan, we discovered that 62 (62.00%) of 

100 beta thalassemia major patients had low BMD.  We 

found osteoporosis in thirty-two patients of the beta-

thalassemia cases, osteopenia in thirty patients of the 

cases and normal BMD in thirty-eight of the cases. 

Mahmoodi and Farahanian obtained similar results in 

201619, the finding reveled that BMD at LS was: 17.1% 

normal, 48.6% osteoporosis, and 34.3%osteopenia. 

Abbasi et al20, observed that 82% of beta-thalassemia 

major patients had reduced BMD (osteoporosis and 

osteopenia), whereas 18% had normal BMD, which 

contradicted our findings. The discrepancies in the 

prevalence might be explained by diverse population 

surveyed, as well as the genotype of thalassemia differs 

internationally. Other possible factors included a small 

sample size of beta thalassemia major, random 

sampling of patients under the age of 15 years, with the 
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majority of participant aged 9-12 years, and increased 

awareness among most of their families about the 

importance of preventing or delaying the occurrence of 

bone changes in early age. 

This study showed that there was a strong correlation 

between age and BMD Z-score, suggesting that low 

bone mineral density was more prevalent in younger 

patients. These findings matched to those reported by 

Ansaf et al.21 The study discovered a constant decline in 

BMD as patients aged, with greatest substantial 

reduction occurring in those over 30 years old. This 

decrease in BMD with ageing caused by many factors: 

ineffective erythropoiesis leads to bone marrow 

expansion which causes bone deformities and cortical 

bone thinning which weakens the bone structure over 

the time; frequent blood transfusions cause iron 

deposition in bone, endocrine glands, and liver leading 

to disruption in bone metabolism; iron overload in 

endocrine glands particularly the pituitary gland 

(causing growth hormone deficiency), gonads (leading 

to hypogonadism), thyroid and parathyroid glands; 

vitamin D insufficiency, which is required for calcium 

absorption and bone strength. 

Since patients with TM are dependent on transfusion, 

elevated ferritin levels promote iron deposition in 

several organs, most notably the bones. increased iron 

accumulation impairs bone mineralization and causes 

osteoporosis. In our study there was no association 

between BMD Z-score and S. ferritin. El-Nashar et al22, 

found no association between S. ferritin and 

osteoporosis in patients with thalassemia. This finding 

was in consistent with our results. 

This study found a high positive association between 

BMD Z-score and vitamin D, which was consistent 

with prior studies. Pirinççioğlu et al23 found a positive 

association between vitamin D levels and BMD Z-score 

for lumbar spine while Wong et al24, found no 

association between BMD and vitamin D levels. 

CONCLUSION 

Osteopathy (osteopenia and osteoporosis) has a high 

prevalence in patients with beta thalassemia major. The 

risk of osteopathy increases by increasing age, so 

regular monitoring of BMD by DEXA scan is essential 

to prevent the morbidity of osteoporosis in patients with 

beta thalassemia major. Ageing, poor nutrition, 

calcium, and vitamin D deficiency are the leading cause 

of osteopathy in this study sample. 
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The Impact of Alpha Lipoic Acid 

Supplementation on Women with Polycystic 

Ovarian Syndrome who are Being Treated 

with Metformin 
Fatima Ali Hussein, Sinaa Abdul Amir Kadhim and Asma Abdul Jaleel Swadi 

ABSTRACT 

Objective: To assess the impact of the simultaneous use of metformin and alpha lipoic acid on metabolic and 

fertility parameters in individuals with polycystic ovarian syndromes. 

Study Design: Randomized, single-blind clinical trial study 

Place and Duration of Study: This study was conducted at the Department of Clinical Pharmacology, University of 

Al-Qadisiyah, College of Medicine, Iraq from September 2024 and March 2025. 

Methods: Ninety women were assigned randomly in two groups. Patients in the metformin group received 

glucophage, while those in the metformin plus alpha lipoic acid group were administered metformin as in the first 

group along with alpha lipoic acid. All treatments were administered over a period of 12 weeks. 

Results: Both management methods exhibited a notable reduction in average levels of free testosterone, luteinizing 

hormone:follicular stimulating hormone ratio, gonadotropin-releasing hormone antibodies, and ovarian volume 

(p<0.001); the impact of metformin combined with ALA was significantly greater in comparison to the other 

treatment method (p<0.05). Nevertheless, none of the treatment strategies had a significant. Therefore, the 

concurrent administration of metformin and alpha lipoic acid supplements is linked to the most favorable hormonal 

and ultrasound features in women with polycystic ovarian syndrome by diminishing the harmful influence of anti 

gonadotropin-releasing hormone antibody levels. 

Conclusion: The combined use of metformin therapy and alpha lipoic acid supplements is associated with the most 

optimum hormonal and ultrasound characteristic in polycystic ovarian syndromes women by reducing the 

pathogenic effect of anti gonadotropin-releasing hormone antibody level. 

Key Words: Polycystic ovary syndrome, Alpha lipoic acid, Metformin 
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INTRODUCTION 

One of the most common hormonal disorders affecting 

women today is polycystic ovary syndrome (PCOS). A 

significant number of women around the world are 

affected by PCOS.1 It impacts metabolism and 

reproductive well-being, making daily life more 

challenging.2 Hormonal abnormalities that disrupt 

ovulation and cause irregular menstrual cycles are the 

hallmark of PCOS.  
 

 

Department of Clinical Pharmacology, University of Al-

Qadisiyah, College of Medicine, Iraq. 
 

 

Correspondence: Fatima Ali Hussein, Department of Clinical 

Pharmacology, University of Al-Qadisiyah, College of 

Medicine, Iraq. 

Contact No: 07825680688 

Email: med.post24.32@qu.edu.iq 
 

 

Received: April, 2025 

Reviewed: May-June, 2025 

Accepted: July, 2025 
 

 

 

 

 

 

Weight gain, particularly around the abdomen, oily 

skin, acne, thinning hair on the scalp, irregular or 

nonexistent periods, and excessive facial or body hair 

growth are all linked to the condition. PCOS can result 

in long-term health problems if it is not properly 

managed.3 Among women, insulin resistance is 

common. Increased fat accumulation, particularly 

around the waist, and elevated blood sugar levels are 

the results of this condition. Fertility may be impacted 

by hormonal imbalances that interfere with ovulation. 

Insulin resistance is a primary contributor to the 

symptoms of PCOS.4 

When the body has a poor response to insulin, the 

ovaries produce higher amounts of androgens. This 

surge disrupts ovulation and intensifies symptoms such 

as acne and excess hair growth and insulin resistance 

affects up to 70% of women with PCOS.5 Restoring 

hormonal balance, reducing symptoms, and improving 

treatment efficacy can all be achieved by addressing 

this problem.6 Metformin is a drug that is mainly used 

to treat type 2 diabetes, but it also works well to treat 

PCOS. It helps to lower blood sugar levels and stabilize 

hormonal balances by boosting the body's insulin 
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sensitivity. As a result of improved insulin function, the 

ovaries can restore regular ovulation, leading to more 

consistent menstrual cycles. Metformin can enhance 

blood sugar regulation, facilitate weight loss or make 

weight management easier, lower androgen levels to 

help with acne and excessive hair growth, increase the 

likelihood of ovulation, and improve menstrual 

regularity.7 Metformin may, however, have adverse 

effects, just like any other medication. Nausea, upset 

stomach, and diarrhea are the most frequent side 

effects, particularly in the early stages of treatment. 

Starting with a lower dosage and increasing it gradually 

is crucial.8 

Supplementing with alpha lipoic acid may help reduce 

the severity and frequency of metformin side effects, 

possibly reducing the need for higher dosages of the 

drug.9-11 Supplements like alpha lipoic acid are 

becoming more and more popular as more women seek 

out natural solutions or medical treatments to control 

their symptoms.11 When these supplements are paired 

with a tailored health plan, they can contribute to 

improved health results and enhanced quality of life.9-11 

According to research, ALA enhances insulin 

sensitivity, reduces inflammation-induced oxidative 

stress, balances hormones, enhances lipid profiles, 

lowers blood sugar, and promotes metabolic health.12,13 

We propose that the integration of these therapies 

addresses various facets of PCOS. Alpha lipoic acid 

combats oxidative stress, while metformin enhances 

insulin sensitivity and promotes fertility. Consequently, 

the objective of this research project is to assess the 

impact of the combined use of metformin and ALA on 

metabolic and fertility measures associated with PCOS. 

 

METHODS 

This randomly single-blind, and actively controlled, 

was conducted in Babylon, Iraq, from September 2024 

until March 2025. The research followed the guidelines 

set forth in the Declaration of Helsinki and received 

ethical approval from the committee at the College of 

Medicine/Al-Qadisiyah University before starting. All 

participants provided informed consent. The sample 

size was calculated using a formula with significance 

level lower than 0.05 and a statistical power greater 

than 80% based on a prior trial14, we established 4.4 

µIU/ml as the standard deviation and 3.5 µIU/ml as the 

average change (D) in insulin, which was the main 

outcome measure. The calculation indicated that 12 

participants were needed for each group; however, 

considering an estimated 3 dropouts per group, the final 

count was adjusted to 15 subjects for each group. 

The diagnosis of PCOS was determined using the 

Rotterdam criteria.15 The inclusion criteria were women 

between the ages of 20 and 39 with PCOS and a body 

mass index below 30 were included. Women who were 

menopausal, pregnant, or breastfeeding; those with 

diabetes; individuals with liver, kidney, thyroid, or 

heart conditions; and those with elevated prolactin 

levels were excluded. Participants who had used 

antioxidant supplements within the past three months, 

as well as those taking ovulation-inducing medications 

or drugs affecting hormonal levels, such as oral 

contraceptives, were not considered for enrollment. We 

also excluded participants who had engaged in a 

specific diet or exercise program and those who 

consume tobacco or alcohol. 

Participants were assigned to two distinct groups 

through a process of randomization. This random 

selection was performed using random numbers 

generated by a computer. Individuals in Met. group 

received Glucophage (500 mg; Merck, West Drayton, 

UK) administered once daily for 2 weeks hen 2 times a 

day for the rest of the study; those in the Met.+ALA 

group were given the same metformin treatment along 

with ALA (600 mg, Batch no. 53642; neutec, Turkey) 

once/ day. All treatments were carried out over a 12-

week period. 

Serum samples were stored at -80°C until the time of 

analysis. The concentrations of insulin, follicle-

stimulating hormone (FSH), luteinizing hormone (LH), 

testosterone, prolactin, and thyroid-stimulating 

hormone in the serum were quantified using ELISA 

(Bioassay Technology Laboratory, Shanghai Korean 

Biotech, Shanghai City, China) according to the 

manufacturer's protocol. The samples were evaluated 

for GnRHR-AAbs employing a synthetic 28-mer 

peptide (LifeTein, Somerset, NJ) derived from the 

ECL2 region of the human GnRHR as the coating 

antigen. Optical density (OD) measurements were 

recorded at 405 nm following a 60-minute incubation 

period. 

A transvaginal ultrasound examination was conducted 

using a Voluson 730 pro at a frequency of 50/60 HZ 

with a transvaginal probe operating at 6 MHz. The 

volume of the ovaries was evaluated, typically located 

near the iliac vessels at their junction. The greatest 

dimensions of both ovaries were noted. Measurements 

of length and height were taken in centimeters, after 

which the probe was turned 90 degrees to assess the 

width in centimeters. The ovarian volume was then 

calculated using the prolate ellipsoid formula (Length × 

Width × Height × 0.523).16 The Mean Ovarian Volume 

(MOV) was calculated when ultrasonography allowed 

for both ovaries to be measured. If only one ovary 

could be measured, that single measurement was used 

as the ovarian volume. 

All statistical evaluations were analyzed by SPSS-26. 

To compare quantitative variables across groups, a 

student t-test was performed and P<0.05 was 

considered as significant. 

RESULTS 

The average of age was 31.73 and 32.11 years in Met. 

and Met. plus ALA. The difference in the average of 
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age between cohorts of study exhibited no significance 

(p=0.537) [Table 1]. Prior to treatment course, the 

averages of free Testosterone, FSH, LH, prolactin and 

TSH were comparable between Met., and Met. plus 

ALA groups. Post-treatment, all three forms of 

management showed significant decline in average free 

Testosterone, LH and LH:FSH ratio (p<0.001); the 

effect of Met. plus ALA was significantly more 

profound when contrasted to other mode of therapy (p< 

0.05). However, none of these treatment approaches 

was able to affect serum levels of FSH, prolactin and 

TSH significantly (p>0.05) [Table 2]. 

Prior to treatment course, the average of GnRHR anti-

body levels of Met. group, and Met. plus ALA group 

were 10.20, and 10.14 mg/dl, in that order. Statistically 

speaking, no significant variance existed between 

cohorts of the investigation (p=0.291). Post-treatment, 

all three forms of management showed significant 

(p<0.001) decline in average GnRH anti-body 

concentration of PCOS women; however, the amount of 

decline using Met. plus ALA is the most fruitful, with 

significant (p<0.001) differences when groups were 

contrasted to each other (Table 3). 

Prior to treatment course on ultrasound, average ovary 

volume of Met. group, and Met. plus ALA group was 

14.19, and 13.95 cm, in that order. Statistically 

speaking, there was no significant variance in average 

ovary volume between cohorts of the investigation 

(p=0.610). Post-treatment, the two forms of 

management showed significant decline in average 

ovary volume of PCOS women (p = 0.001); however, 

the amount of decline using Met. plus ALAis the most 

fruitful, with significant differences (p<0.001) when 

groups were contrasted to each other (Table 4). 

 

Table No. 1: Descriptive statistics of age in PCOS 

patients (n=90) 

Age 

(years) 

Met. 

Group 

Met.+ALA 

Group 

p-

value 

31.73 ±2.77 32.11 ±3.01 0.537 

 

Table No. 2: Effect of different treatment 

approaches on serum hormonal levels (n=90) 

Hormone  Met. Group 
Met.+ ALA 

Group  

Free testosterone (ng/dl) 

Prior to therapy 21.10±7.24 20.58±6.07 

Post-therapy 16.59±7.04*b 18.42±5.63*a 

FSH (mIU/ml) 

Prior to therapy 5.35±0.41 5.42±0.45 

Post-therapy 5.39±0.43 5.46±0.53 

LH (mIU/ml) 

Prior to therapy 16.49±2.66  16.78±4.34 

Post-therapy 14.41±2.31*b 15.01 ±3.95*a 

LH:FSH ratio 

Prior to therapy 3.08±0.06 3.10±0.10 

Post-therapy 2.67±0.05*b  2.75±0.07*a 

Prolactin (ng/ml) 

Prior to therapy 21.03±3.70 20.93±6.56 

Post-therapy 20.99±3.82 20.14±7.27 

TSH (mIU/ml 

Prior to therapy 2.31±0.78 2.36±0.58 

Post-therapy 2.35±0.76 2.30±0.47 

*Significant paired t-test (before treatment vs. after 

treatment) 

Table No. 3: GnRH receptor auto-antibody level of 

enrolled PCOS patients according to group pre- and 

post-treatment 

GnRH antibody Met. Group 
Met.+ ALA 

Group  

Prior to therapy 10.20±3.93 10.14±2.90 

Post-therapy 8.31±3.92*b 8.75±2.65*a 

*Significant paired t-test (before treatment vs. after 

treatment) 

Table No. 4: Ovary volume of enrolled PCOS 

patients according to group pre- and post-treatment 

Ovary volume 

(cm) 
Met. Group 

Met.+ ALA 

Group  

Prior to therapy 14.19±1.95 13.95±2.47 

Post-therapy 12.14±1.91*b 13.31±1.84*a 

*Significant paired t-test (before treatment vs. after 

treatment) 

DISCUSSION 

After completing treatment course, the two modalities 

showed significant reduction in mean free testosterone 

concentration of PCOS women; however, the amount of 

reduction using metformin+ALA was the greatest with 

significant difference when contrasted to other group in 

the present study. Thus, addition of ALA improved the 

effect of metformin optimizing serum free testosterone 

in women with PCOS. Jannatifar et al17 evaluated the 

combination of metformin and ALA against metformin 

alone in women with PCOS; they reported reduction in 

mean total testosterone in both groups, but, 

unfortunately, the magnitude of reduction did not reach 

statistical significance. Therefore, our results are in 

disagreement with that of Jannatifar et al17, however, in 

our study we estimated free testosterone rather than 

total testosterone level. 

In the current study, the two modalities showed no 

significant change in mean FSH concentration of PCOS 

women. By enrolling 32 obese PCOS patients who 

received 400 mg ALA per day for three months, 

Genazzani et al13 assessed the effects of ALA 

administration on the hormonal and metabolic 

parameters of these patients. They found no discernible 

change in the mean blood FSH level. Genazzani et al13 

also supports the findings of the current investigation. 

This result is consistent with our observation. Vincenzo 

et al18 and De Leo et al19 reported a small but non-

significant increase in FSH levels. 
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In this study, the two modalities showed significant 

reduction in mean LH concentration of PCOS women; 

however, the amount of reduction using 

metformin+ALA was the greatest with significant 

difference when contrasted to other group. To be clear, 

an essential pathogenic disturbance in hormonal milieu 

observed in PCOS is the high serum LH accompanied 

by increasing ratio of LH/FSH20, so lowering of LH 

concentration and related LH:FSH ratio is an essential 

result in our study in which we have demonstrated that 

using combination of ALA and metformin is better than 

using metformin alone in achieving this therapeutic 

goal. 

In one study 34 individuals received 400-mg-ALA for 

12 weeks, a substantial decrease in amounts of LH was 

observed.21 Estradiol significantly improved and LH 

and testosterone significantly decreased. By lowering 

LH and raising estradiol levels, the research appeared to 

indicate that ALA can enhance function that are ovarian 

and egg features; conversely, ALA may also lessen 

hyperandrogenism by lowering testosterone. A recent 

meta-analysis study concluded that ALA treatment can 

cause significant reduction in LH level 2234, thus 

supporting our findings. 

The idea that insulin secretion and metabolic patterns 

impact the signaling system involved in 

hyperandrogenism and ovulation regulation explains 

the impact of ALA.12 ALA is well-known for its 

antioxidant qualities and capacity to lessen oxidative 

stress, which has been linked to insulin, testosterone, 

and LH levels and is a contributing factor in the 

development of numerous disorders, including PCOS. 

A helpful supplement that efficiently fights reactive 

oxidative species (ROS) and replenishes antioxidant 

molecules, ALA is a strong antioxidant that has been 

demonstrated to lower oxidative stress and insulin 

resistance. ALA can improve insulin production, lower 

testosterone levels, and control menstrual cycles, 

although there have been relatively few studies on 

inflammation and reproductive hormones in PCOS.23 

In this study and after completing treatment course, the 

two modalities showed significant reduction in mean 

GnRH Ab concentration of PCOS women and the 

amount of reduction using metformin +ALA was the 

greatest. In fact, a new research and treatment focus for 

PCOS is the recently discovered agonistic 

autoantibodies (AAb) against the GnRHR.24 Immune 

and inflammatory abnormalities may affect receptors 

and functions of GnRH by impairing the axis linking 

the hypothalamus, pituitary gland and ovary and this 

may affect fertility characteristics of patients.24 A 

retrospective investigation by Kem et al25 showed that 

PCOS patients had AAb against the GnRHR 

extracellular loop-2 (ECL2), which may be 

pathophysiologically significant due to their capacity to 

chronically activate GnRHR. 

Regarding effect of metformin, researchers have 

evaluated its therapeutic role concerning AAb against 

the GnRHR. The latter investigation was published by 

Mahdi and Kadim26 and it has been shown by hem that 

the drug therapy may diminish the amount the 

autoantibody in a significance way in P-COS-women, 

therefore, giving support to our results. The actual 

mechanistic effect via which this drug resulted in such 

decline is not clear completely, nonetheless, one may 

suppose that the capacity of anti-inflammation by 

metformin may resulted in alterations in levels of 

cytokine that eventually impeded the synthesis of these 

agonistic antibodies. As a matter of fact, articles have 

shown that the drug metformin possess inflammatory 

suppression effect and illness-protective acts. 

Metformin drug has been shown to impede cytokines 

with pro-inflammatory potential, set into action process 

of apoptosis, and diminish proliferation of cells in 

arthritis and cancer.27 

It is worth to highlight, the lack of previous studies 

evaluating the pharmacological acts of ALA on AAb 

against GrHR- in P-COS-women. Therefore, it is an 

originality point in the present academic work. The 

mechanistic contribution of action of ALA in lowering 

levels of these autoantibodies in PCOS- women is 

possibly the result of its oxidation-preventive acts, 

therefore, lowering response of inflammation in those 

patients and by this way declining synthesis of 

cytokines that are pro-inflammatory and have the 

capacity to induce increment in the antibody 

concentration. 

In the present study and after completing treatment 

course, the two modalities showed significant reduction 

in mean ovary volume and mean AFC of PCOS women 

and the amount of reduction using metformin +ALA 

was the greatest. Metformin reduces the total count of 

antral follicles  and this reduction will directly lead to 

overall decrement in size of ovary28; this effect is due 

probably to improved insulin senility with eventual 

decline in androgen level and hence improvement in 

ovulatory function resulting in less number of ovarian 

follicles. Secondly, previous observation concluded a 

direct relationship between weight and ovary volume29, 

therefore, metformin ability in weight reduction is 

going to reduce overall ovary volume in addition; 

nevertheless, the true effect connecting high weight to 

greater ovary volume is still enigmatic. Thirdly, the 

hormonal optimization concerning (free testosterone, 

hormone LH, and ratio of LH:FSH), losing excess body 

weight and enhancement of physiological functions 

related to  ovulation are going to interact as a whole to 

normalize volume of  ovary and counts of follicles in 

women with PCOS treated by metformin. 

Previously it has been shown that ALA via its anti-

oxidant capacity can improve fertility characteristics, 

ovarian physiology and oocyte features.12 For that 

reason, one may suppose that optimization of volume of 
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ovary after ALA supplements in our research is the 

result of enhancement of ovulation in PCOS women, 

and hence resulting in decrement of counts of antral 

follicles and eventually, there will be decrement in size 

of ovary. The optimization of ovarian physiology in 

current research is most probably attributed to anti-

oxidation effect of ALA. 

CONCLUSION 

The combined use of metformin therapy, and ALA 

supplements is associated with the most optimum 

hormonal and ultrasound characteristic in PCOS 

women by reducing the pathogenic effect of anti 

GnRHR antibody level. 
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Effects of Socratic Questioning on 

Academic Performance and Critical 

Thinking Dispositions   among Nursing 

Students 
Imran Masih, Madiha Mukhtar and Azeem Kaleem 

ABSTRACT 

Objective: To assess the effects of Socratic questioning on critical thinking disposition among nursing students and 

to assess the effects of Socratic questioning on academic performance among nursing students. 

Study Design: A Quasi-Experimental Study 

Place and Duration of Study: This study was conducted at the School of Nursing Pakistan Institute of Medical 

Sciences, affiliated with Shaheed Zulfiqar Ali Bhutto medical University Islamabad from March 2024 to Nov. 2024. 

Methods: In this investigation, a quasi-experimental study design was employed. A universal census sampling 

strategy was used to select 40 nursing students from semester 7 School of Nursing Pakistan Institute of Medical 

Sciences. Critical thinking disposition was evaluated using a validated method, while academic achievement was 

evaluated using written assignments and quizzes. After a pre-assessment to gather baseline data, the participants 

received instruction using the Socratic questioning style. Data was gathered following the intervention in order to 

see the impact of the intervention in the post-assessment. 

Results: Following the intervention, there was a noticeable difference between the two scores of critical thinking 

before and after the intervention. The post assessment of critical thinking had a significantly higher mean score of 

167.20 with a standard deviation of 7.528 than the pre assessment 125.40 with a standard deviation (SD) of 7.472 

(p<.001).  Similarly the pre intervention mean academic performance score was 69.69 with a standard deviation of 

3.279, which was increased to 89.44 with standard deviation of 3.074 (p<.001).  

Conclusion: This study appears to have had a significant positive impact on both critical thinking skills and 

academic performance among nursing students. These results suggest that the intervention effectively enhanced both 

critical thinking and academic performance, highlighting the potential benefits of targeted interventions in nursing 

education. 
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INTRODUCTION 

The evolving landscape of nursing education aims to 

address the complex demands of healthcare1. A 

significant part of this transformation involves adopting 

teaching strategies that promote deep learning and 

critical thinking. One such strategy is Socratic 

questioning, rooted in the teachings of Socrates. This 

method encourages students to critically analyze and 

reflect on questions, enhancing their problem-solving  
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abilities, which are essential in nursing, where quick, 

sound decisions are necessary under pressure. Socrates 

believed that traditional lecturing was ineffective for all 

students, which led to the development of the Socratic 

method2. Socrates valued the existing knowledge of 

individuals, believing it could be leveraged to cultivate 

wisdom and awareness3. Despite its potential, there is 

limited evidence on how Socratic questioning impacts 

nursing students' academic achievement and critical 

thinking. The technique, with its roots in ancient 

Athens, has evolved over centuries and is applied 

across various fields like law, philosophy, and 

sciences4. In nursing education, traditional methods 

favor rote memorization, but these are no longer 

sufficient in a rapidly changing healthcare 

environment5. Over the last century, nursing instruction 

has moved from lecture-based to more interactive and 

active learning methods6. Influenced by educational 

philosophies such as radical constructivism and social 

learning theory, nursing educators are increasingly 

encouraged to adopt these methods to foster reflection 

Original Article Academic 
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and analytical thinking. Research supports the efficacy 

of Socratic questioning in improving students' critical 

thinking and academic performance, which are vital for 

clinical practice in healthcare7. Critical thinking (CT) is 

an essential skill in nursing, allowing practitioners to 

assess information and make informed decisions8. 

Critical Thinking Disposition (CTD) enhances 

decision-making and problem-solving abilities, making 

it a crucial aspect of nursing education9. In healthcare, 

CTD is especially important for nurses making 

decisions that impact patient outcomes. Understanding 

CTD can significantly improve nursing practice and 

patient care10. The Socratic method is recognized as an 

effective way to develop CTD11, with research showing 

its impact on academic performance12. Academic 

performance encompasses various factors, including 

cognitive abilities, skills, and external influences, which 

are significantly impacted by instructional methods13. 

In nursing, adopting the Socratic method can enhance 

academic success and critical thinking, preparing 

students for real-world healthcare challenges14. This 

study aims to explore the role of Socratic questioning in 

improving nursing education. By addressing this gap, 

the research aims to enhance nursing education in 

Pakistan, ensuring that future nurses are better prepared 

to deliver high-quality patient care. The findings could 

inform educational interventions that both improve 

academic outcomes and foster critical thinking, 

preparing nursing students for the challenges of modern 

healthcare. 

METHODS 

Quasi experimental pre-post study design was used to 

assess the effects of Socratic questioning on critical 

thinking disposition and academic performance among 

nursing students. This study was conducted at School of 

Nursing Pakistan Institute of Medical Sciences, 

affiliated with Shaheed Zulfiqar Ali Bhutto medical 

University Islamabad from March 2024 to Nov. 2024. 

The study participants were the nursing students of 

seventh semester. A universal sample of n=40 

participants was recruited through consensus method. 

Ethical Approval Statement: 

Inclusion criteria:  

1. Both male and female students who were enrolled 

in Critical care course were recruited 

2. Students having 80% attendance were recruited  

3. Those who participated in two quizzes and two 

assignments were recruited. 

Exclusion criteria 

1. Those students were being excluded which are 

repeater and retake of classes of same semester 

2.  Those who did not to participate in quizzes and 

assignments. 

 

RESULTS 

The results indicate significant improvements in both 

critical thinking and academic performance following 

the intervention. The post-assessment mean score for 

critical thinking was 167.20 (SD = 7.528), showing a 

marked increase from the pre-assessment score of 

125.40 (SD = 7.472), with a statistically significant t-

test result (p = 0.000). Similarly, academic performance 

improved notably, with a mean score increase from 

69.63 (SD = 3.279) pre-assessment to 89.44 (SD = 

3.074) post-assessment, confirmed by a significant 

Wilcoxon signed-rank test (p = 0.000). 

Table No. 1: Demographic Findings (n=40)  

S. 

No 

Demographic 

characteristics 

Frequency Percentage 

1 Age   

 15-20 years 0 0.00% 

 21-25 years 35 87.5% 

 26 -30years S 5 12.5% 

 30 years and 

above 

0 0.00% 

2 Gender   

 Male 4 10% 

 Female 36 90% 

3 Academic 

Year  

  

 Third Year 0  0.00% 

 Fourth Year 40 100% 

4 Academic 

semester 

  

 7th semester 40 100% 

 

DESCREPTIVE STATISTICS 

 
Figure No. 1: Critical Thinking Status Pre and Post 

Intervention n=40 

 
Figure No.2: Academic Performance Pre and Post 

Intervention (n=40) 
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According to the demographic profile of the study in 

Table 1, the bulk of the interventional group (35 

participants, 87.5%) were between the ages of 21 and 

25, while just a minor percentage (5 participants, 

12.5%) were 26 years of age or older. No participants 

found in the age group 16 to 20 years or age above 30 

years. The participant’s group was made up of female 

participants (36 participants, 90%), whereas the male 

individuals (4 participants, 10%). All participants in the 

group were fourth-year students, guaranteeing 

uniformity in terms of educational advancement. Every 

participant was enrolled exclusively in their seventh 

semester, suggesting that they were all at a similar 

academic point in their nursing program. 

Table No.2: Comparison of Critical Thinking score Pre-

post intervention score (n=40) 

Value Pre 

Assessment 

(Mean+SD) 

Post 

Assessment 

(Mean +SD) 

t- test P-

value 

Critical 

Thinking  

125.40± 

7.472 

167.20± 

7.528 

-

511.943 

.000 

Paired t- test with p<.05 value as significant 

Table No.3: Comparison of Academic Performance score 

Pre-post intervention score (n=40) 

Value Pre 

Assessment 

(Mean +SD) 

Post 

Assessment 

(Mean +SD) 

Z P-

value 

Academic 

performance  

 69.63±3.279 89.44±3.074 -5.543b .000 

Wilcoxon Signed rank test with p<.05 value as significant 

 

Wilcoxon signed rank test was used to evaluate the 

effect of Socratic questioning method on academic 

performance among nursing students. The comparison 

of academic performance scores between the pre and 

post intervention shows clear disparities after the 

intervention. There was a statistically significant 

difference between the academic performance before 

and after the intervention. The mean academic 

performance at the start was 69.69 with a standard 

deviation of 3.279, and it increased to 89.44 with a 

standard deviation of 3.074 with a p-value of 0.000 and 

a Z value of -5.543b. 

DISCUSSION 

The study demonstrated significant improvements in 

nursing students' critical thinking and academic 

performance after an intervention. Participants' 

assessments of their critical thinking skills showed 

noticeable progress, with the post-assessment mean 

score significantly higher at 167.20 (SD = 7.528), and a 

p-value of .000, indicating statistical significance. The 

results reflect the effectiveness of the intervention, as 

no participants were classified as "Under Developed" in 

critical thinking, and the majority showed "Developed" 

critical thinking abilities. These findings align with 

earlier studies that reported improvements in critical 

thinking following educational interventions14,15. In a 

similar context, studies involving flipped classrooms 

and problem-based learning have also yielded positive 

results. These active learning strategies not only 

enhanced critical thinking skills but also led to better 

academic performance. For instance, a study by Kousar 

and Afzal16 highlighted improvements in critical 

thinking scores following a problem-based learning 

intervention, with statistical evidence showing 

significant gains. The flipped classroom approach was 

found to improve students' originality and intellectual 

integrity, reinforcing the idea that active, student-

centered learning fosters critical thinking15. Moreover, a 

previous study by López et al17 found that educational 

interventions can significantly enhance critical thinking 

skills in nursing students, emphasizing the importance 

of such initiatives for better decision-making in 

healthcare. This aligns with findings from Kazemi  

et al18, who noted significant improvements in multiple 

dimensions of critical thinking, such as analysis, 

criticism, and self-confidence, after an intervention. In 

contrast, one study by Gonzalez et al19 showed no 

significant change in critical thinking scores after a 

skills fair intervention. This suggests that not all 

educational interventions lead to improvements, 

underscoring the importance of choosing the right 

method for specific educational goals. Therefore, the 

design and content of the intervention must align with 

the desired learning outcomes. The current study also 

found a remarkable improvement in academic 

performance. All 40 participants in the intervention 

group achieved "Very Good" academic performance, 

moving beyond the "Satisfactory" and "Good" 

categories. The Wilcoxon signed-rank test revealed a 

significant increase in the intervention group’s post-

assessment ranks (Z = -5.543, p = 0.000), indicating a 

substantial improvement in academic achievement. 

Similar findings were reported in other studies, such as 

by Sert, Topçu, and Temel20, who found that nursing 

students in an experimental group had significantly 

higher GPAs than those in a control group after an 

intervention. Additionally, a study by Kim et al21 

demonstrated that peer tutoring programs improved 

academic performance, further supporting the 

importance of interactive learning strategies. Overall, 

these studies consistently highlight the effectiveness of 

active learning approaches, such as flipped classrooms 

and problem-based learning, in enhancing critical 

thinking and academic performance in nursing students. 

However, some studies also suggest that not all 

interventions yield positive outcomes, indicating that 

future research should focus on refining intervention 

designs to maximize their impact. Active, student-

centered methods like Socratic questioning can thus 

play a crucial role in preparing nursing students for the 

complex demands of healthcare, improving both their 

critical thinking abilities and academic performance. 
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CONCLUSION 

The effectiveness of Socratic questioning in promoting 

higher-order thinking skills is demonstrated by the large 

rise in critical thinking and academic performance 

scores among the study participants. Based on the 

study's findings, nursing students' academic 

performance and critical thinking skills are significantly 

improved by Socratic questioning. Academic 

performance and critical thinking scores did increased 

with statistically significance during the post-

assessment period. The method's impact on academic 

results was further demonstrated by the fact that the 

study participant's academic performance scores were 

much higher than those of the pre assessment. These 

findings imply that incorporating Socratic questioning 

into nursing school might improve students' academic 

performance and critical thinking skills, giving them the 

tools they need to make clinical decisions and advance 

their careers. 
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ABSTRACT 

Objective: This study aimed to examine the relationship between work-family conflict, job satisfaction, and job 

performance among female nurses, focusing on how work-family conflict affects job satisfaction and performance in 

a high-stress healthcare environment. 

Study Design: Quantitative cross-sectional study 

Place and Duration of Study: This study was conducted at the Department of Anatomy, M. Islam Medical College, 

Gujranwala from January to December 2024. 

Methods: This quantitative cross-sectional study was conducted from January to December 2024, including 139 

female nurses selected through non-probability sampling. Data were collected using structured questionnaires 

incorporating the Netemeyer Work-Family Conflict Scale and the Minnesota Satisfaction Questionnaire. Female 

nurses aged 20–60 years were included, while paramedics, house officers, and doctors were excluded. Data analysis 

was performed using regression techniques in IBM SPSS. 

Results: The study revealed a weak positive correlation between work-family conflict (WFC) and job satisfaction (r 

= 0.211, p = 0.013), with mean scores of 14.02±2.31 and 69.64±10.29, respectively. Marital status, salary, and 

education showed no significant impact on either variable. Most participants were unmarried (94.2%) and earned 

≤50,000 rupees (89.9%). These results differ from global findings, indicating that cultural and contextual factors in 

Pakistan may shape nurses’ experiences of WFC. 

Conclusion: This study reveals a complex link between work-family conflict (WFC) and job satisfaction among 

female nurses in Pakistan, highlighting the need for tailored interventions to improve work-life balance. The 

unexpected weak positive correlation calls for policies like flexible scheduling and stress management. Future 

research with larger, more diverse samples and longitudinal approaches is recommended to guide strategies for 

enhancing nursing performance and patient care. 
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INTRODUCTION 

In demanding work environments like Healthcare 

Services, ensuring employee performance is crucial. 

Various factors influence employee performance, 

including work-family conflict (WFC), job satisfaction, 

work environment, and compensation policies, among 

others.  
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This is because performance is strongly connected to 

effectiveness, knowledge management, and quality on 

one hand, and to organizational management, funding, 

and growth on the other.  

Multiple studies carried out worldwide have 

consistently identified work-family conflict (WFC) as a 

negative predictor of job satisfaction, with its presence 

contributing to decreased levels of overall job 

satisfaction.1-5 

The bulk of research has indeed concentrated on 

correlating job satisfaction with work-family conflicts, 

rather than exploring the relationship with the job 

performance of nurses, which crucially impacts their 

mental health and turnover.  

There is a lack of published studies examining the 

incidence of work-family conflict (WFC) among 

Pakistani nurses and its impact on job satisfaction 

levels. In Pakistan, there's a pressing need for more 

research on nurses because of the high nurse-to-patient 

ratio and the exceptionally stressful nature of the 

nursing profession. According to the Pakistan Nursing 

Original Article Job Satisfaction 

of Female 

Nursing Staff 

mailto:zumirahatiq@gmail.com
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Council, in Punjab, there are 57,271 registered nurses, 

with females comprising the overwhelming majority at 

53,721, outnumbering male nurses by a considerable 

margin. As highlighted earlier, global organizations 

recognize the importance of comprehending the 

differences in work-family dynamics across various 

countries or regions and identifying the key factors 

driving these variations.6 

It is emphasized that nursing, being predominantly 

female and characterized by demanding work 

conditions, underscores the significance of examining 

work-family conflict, job satisfaction, and job 

performance within the nursing context. In this 

research, female nurses were chosen as the focus due to 

issues concerning performance variables, work-life 

balance, and job satisfaction, compounded by the dual 

responsibilities of employment and homemaking that 

women typically contend with. To optimize work-life 

balance and achieve strong performance, it's essential 

for a female nurse to possess a heightened sense of job 

satisfaction. Female nurses' performance levels are 

positively correlated with their satisfaction levels 

regarding their work; the higher the satisfaction, the 

better the performance.2 

METHODS 

This study was conducted on female nursing staff at M. 

Islam Teaching Hospital Gujranwala from January 

2024 to December 2024. It is a quantitative, cross 

sectional descriptive study. Study sample consists of 

139 female nurses from M. Islam Teaching Hospital 

Gujranwala after taking ethical approval from the 

Ethical Review Committee. Non probability selection 

technique is applied. The target population consisted of 

nurses in a tertiary care hospital. A sample of 139 

female nurses were selected for this study. Nursing staff 

was given a survey questionnaire and data was 

collected by hand regarding their work-family conflicts 

and job satisfaction. Work-family conflicts were 

evaluated using the questionnaire from the paper by 

Netemeyer.8 Job satisfaction among nursing staff was 

measured using the Minnesota Satisfaction 

Questionnaire, developed at the university of Minnesota 

and data was collected by hand.  

Criteria for inclusion: Female nursing staff working at 

M. Islam Teaching Hospital Gujranwala between ages 

of 20 to 60.  

Exclusion criteria: Paramedic staff, House officers, 

Doctors of M. Islam Teaching Hospital Gujranwala. 

The collected data was analyzed using the regression 

technique by utilizing IBM SPSS software. 

The following variables were considered while 

designing the questionnaire: 

Work Family Conflict: the conflict that arises when 

fulfilling work responsibilities clashes with meeting 

family demands, impacting an individual's ability to 

balance both roles effectively. 

Job Satisfaction: the employees' positive attitudes 

toward work encompass their outlook and approach to 

tasks, challenges, and overall work environment. 

Employee Performance: the extent to which an 

employee successfully completes their tasks with both 

satisfactory quality and quantity, in accordance with 

their designated responsibilities. 

RESULTS 

Mean age of study participants was 30.79±4.80. 

Minimum and maximum age of study participants was 

23 and 45 years. Among study participants only 8 

(5.8%) were married and 131 (94.2%) were unmarried. 

Educational status shows that 123 (88.5%) participants 

were matric pass and the remaining 16 (11.5%) had 

BSc nursing degree. Salary status showed that 125 

(89.9%) had salary up to 50,000 and 14 (10.1%) salary 

was >50,000 rupees. Table-1 shows mean score for 

each question of job satisfaction. Higher score shows 

higher satisfaction and lower score lower satisfaction. 

Table-2 presents Job satisfaction score and work family 

conflict score in comparison to marital status, salary 

and educational status of study participants. No 

significant difference was seen in job satisfaction score 

and work family conflict score in relation to marital 

status, salary and education. 

 
  

Correlation Coefficient (r) = 0.211, p-value=0.013  

  

Figure No.1: Scatter plot for Work family conflict 

score and Job satisfaction score   

Weak positive correlation can be seen work family 

conflict score and job satisfaction score 
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Table No.1: Job satisfaction of Study Participants (n=139)   

Sr. No.  Work Family Conflict  Mean  SD  

1  The demands of my job interfere with my family responsibilities  2.44  0.86  

2  Due to my job, I’m unable to stay as involved as I would like in maintaining 

close relationships with my family or spouse/partner 

2.46  0.84  

3  The tasks I want to complete at home remain unfinished because of the 

demands of my job. 

3.12  0.73  

4  My job often requires me to miss important family events.  3.03  1.1  

5  My work responsibilities conflict with the commitments and obligations I have 

toward my family or spouse. 

2.94  0.85  

 Total Score  14.02±2.31  

Sr.No.  Job satisfaction  Mean  SD  

1  Remaining engaged at all times 3.08  1.10  

2  The chance to work alone on the job  3.36  .99  

3  The opportunity to try various activities occasionally  3.04  1.00  

4  The chance to be “somebody” in the community  3.21  .93  

5  The way my boss handles his/her workers  3.55  1.02  

6  The decision-making skills of my supervisor  3.62  .89  

7  Having the ability to act in ways that align with my conscience. 3.72  .96  

8  How my job offers stable employment 3.37  .89  

9  The opportunity to help others.  3.81  .97  

10  The chance to tell people what to do  3.50  1.05  

11  An opportunity to put my talents to use  3.44  1.23  

12  The approach to enforcing company policies  3.54  .97  

13  The compensation I receive and the workload I handle  3.59  1.12  

14  The opportunities for career growth in this position 3.31  1.07  

15  The ability to rely on my own discretion.  3.71  1.09  

16  The opportunity to experiment with my own approach to completing the task.  3.76  .80  

17  The workplace environment  3.47  1.25  

18  The way my team members cooperate with each other  3.65  1.11  

19  The appreciation I receive for performing well 3.36  1.20  

20  The feeling of accomplishment I get from the work  3.55  .95  

 Total Score  69.64±10.29  

  

Table No.2: Compassion of Job satisfaction with Study Participants Characteristics   

   n  Job Satisfaction  Score  Work Family Conflict Score   

Mean±SD  p-value(a)  Mean±SD  p-value(a)  

Marital Status   
Married  8  70.00±9.42  

0.919  
15.12±1.72  

0.165  
Unmarried  131  69.61±10.38  13.95±2.32  

Salary   
Up to 50,000  125  69.63±10.14  

0.978  
14.05±2.29  

0.602  
>50,000  14  69.71±11.97  13.71±2.49  

Education   
Matriculation  123  69.67±10.12  

0.913  
14.06±2.31  

0.541  
BSc Nursing   16  69.37±11.88  13.68±2.33  

Note: (a): Independent sample t-test  
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DISCUSSION 

The study sought to examine the connection between 

work-family conflict (WFC), job satisfaction, and job 

performance among female nurses at M. Islam 

Teaching Hospital in Gujranwala, Pakistan. The 

findings revealed a weak positive correlation between 

work-family conflict and job satisfaction, which 

contrasts with the majority of global studies that have 

consistently identified WFC as a negative predictor of 

job satisfaction.5 This discrepancy may be attributed to 

cultural and contextual differences in Pakistan, where 

societal norms and family structures might influence 

how nurses perceive and manage work-family conflicts. 

Work-Family Conflict and Job Satisfaction 

The study found that the mean work-family conflict 

score was relatively low (14.02±2.31), suggesting that 

the nursing staff in this setting may not experience 

extreme levels of conflict between their work and 

family roles. However, the weak positive correlation (r 

= 0.211, p = 0.013) between WFC and job satisfaction 

indicates that, in some cases, higher levels of WFC 

were associated with slightly higher job satisfaction. 

This finding is unexpected, as previous research has 

shown that WFC typically leads to decreased job 

satisfaction due to the stress and strain it places on 

individuals6. One possible explanation for this anomaly 

could be the coping mechanisms employed by the 

nurses, such as social support from family or 

colleagues, which might mitigate the negative effects of 

WFC.8 Additionally, the predominantly unmarried 

status of the participants (94.2%) may have influenced 

the results, as unmarried individuals might have fewer 

family responsibilities and thus experience less conflict. 

Job Satisfaction and Its Determinants 

The mean job satisfaction score was 69.64±10.29, 

indicating a moderate level of satisfaction among the 

nursing staff. Factors such as salary, marital status, and 

educational level did not significantly influence job 

satisfaction or WFC scores, which aligns with some 

studies9,10 but contradicts others that have found these 

variables to be significant predictors of job 

satisfaction11,12. The lack of significant differences 

based on these variables suggests that job satisfaction 

among nurses in this context may be more influenced 

by intrinsic factors, such as the nature of the work, 

relationships with colleagues, and the sense of 

accomplishment derived from patient care.13 

Implications for Nursing Performance 

The study emphasizes the need to address work-family 

conflict and job satisfaction to enhance nursing 

performance. Although the correlation between WFC 

and job satisfaction was weak, it remains essential for 

healthcare organizations to adopt policies that promote 

work-life balance, including flexible work hours, 

childcare assistance, and stress management 

initiatives.14 These measures could help reduce WFC 

and enhance job satisfaction, ultimately leading to 

better job performance and patient care outcomes.13 

Cultural and Contextual Considerations 

The findings of this study underscore the need for 

context-specific research, particularly in regions like 

Pakistan, where cultural norms and healthcare systems 

differ significantly from those in Western countries. For 

instance, the high nurse-to-patient ratio and the stressful 

nature of the nursing profession in Pakistan may 

exacerbate WFC and job dissatisfaction.15 Therefore, 

interventions tailored to the local context, such as 

improving working conditions, providing adequate 

compensation, and offering professional development 

opportunities, are essential for enhancing job 

satisfaction and reducing WFC among nurses.16-18 

Limitations 

This study has a few limitations. First, its cross-

sectional design restricts the ability to draw causal 

inferences between WFC, job satisfaction, and job 

performance. Second, the relatively small sample size 

(n = 139) and the inclusion of only female nurses from 

a single hospital may reduce the broader applicability of 

the results. Future studies should consider larger, more 

diverse samples and adopt longitudinal designs to gain 

deeper insights into the evolving relationship between 

WFC and job satisfaction over time. 

CONCLUSION 

In summary, this research offers important 

understanding of the link between work-family conflict 

and job satisfaction among female nurses in Pakistan. 

While the findings suggest a weak positive correlation 

between WFC and job satisfaction, they also highlight 

the need for further research to explore the underlying 

mechanisms and contextual factors that influence these 

relationships. Addressing WFC and enhancing job 

satisfaction through targeted interventions could 

significantly improve nursing performance and, 

ultimately, patient care outcomes in healthcare settings. 
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The Influence of Sociodemographic 

Factors on Resilience and Subjective 

Wellbeing among University Students 
Abeer Abd AL-Abass Sattar1 and Sarab Nasr Fadhil2 

ABSTRACT 

Objective: To assess the impact of selected sociodemographic factors on resilience and SWB among female 

university students in southern Iraq. 

Study Design: Descriptive cross-sectional study 

Place and Duration of Study: This study was conducted at the College of Education for Human Sciences, 

Nasiriyah City Iraq from 19th November 2024 to 13th April 2025. 

Methods: A total of 396 female students were recruited using simple random sampling. Data were collected through 

a validated self-administered questionnaire measuring resilience (CD-RISC-10) and global life satisfaction (GLS). 

Instruments were translated using a forward-backward translation process and reviewed by an expert panel. 

Reliability coefficients ranged from 0.77 to 0.90. 

Results: A significant difference was found in resilience and subjective wellbeing based on socioeconomic class 

(p<0.001), with higher scores reported among students from upper-class backgrounds. No significant differences 

were observed in age, academic level or body mass index. 

Conclusion: Socioeconomic status significantly influences resilience and subjective wellbeing among university 

students. These findings underscore the importance of developing targeted mental health support programs tailored 

to students from disadvantaged backgrounds. 
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INTRODUCTION 

University life represents a critical transitional period 
when students encounter various academic, social, and 
emotional challenges. These experiences can 
significantly impact their mental health, emotional 
stability, and overall quality of life.1 In this context, 
resilience, the ability to adapt and recover from 
adversity, is vital in helping students cope with stress 
and maintain psychological balance.2 Similarly, 
subjective wellbeing - an individual's self-assessment of 
happiness, life satisfaction, and emotional functioning - 
is increasingly recognized as a key indicator of mental 
health among young adults.3 
For instance, students from lower socioeconomic 
backgrounds may face increased financial stressors, 
potentially diminishing their psychological resources and  
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coping mechanisms.4 Understanding how these 

sociodemographic factors affect resilience and subjective 

well-being is crucial for developing effective mental 

health interventions and support services within 

university settings.5 By identifying vulnerable subgroups 

and their specific challenges, universities can tailor their 

programs to foster a healthier, more supportive academic 

environment.6 

Despite the growing recognition of resilience and 

subjective well-being as critical aspects of mental 

health in university students, there remains a lack of 

localized research examining how these constructs are 

shaped by sociodemographic variables within the Iraqi 

context. Most existing studies are either conducted in 

Western societies or focus on clinical populations, 

limiting their generalizability to healthy, non-clinical 

university cohorts in the Middle East. This study 

addresses this gap by exploring the association between 

sociodemographics and sociodemographic 

characteristics including socioeconomic status, 

academic level, BMI, and age and psychological well-

being among female university students in southern 

Iraq. By contextualizing these variables within a 

population that faces unique cultural, educational, and 

economic challenges, this research contributes novel 

insights that can inform more targeted and culturally 

appropriate mental health interventions in academic 

settings. 
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METHODS 

This quantitative cross-sectional design was employed 

from 19th November 2024 to 13th April 2025. The study 

was conducted at the College of Education for Human 

Sciences in Nasiriyah City, Iraq. After receiving ethical 

approval from the College of Nursing, University of 

Baghdad (Approval No. 68, dated 5/12/2024), formal 

permissions were obtained from the Ministry of Higher 

Education and Scientific Research and the College of 

Education for Human Sciences at Thi-Qar University. 

Participants were fully informed about the study 

objectives and procedures, and informed consent was 

obtained. Confidentiality and anonymity were ensured 

throughout the research process. The participating 

college was selected using a simple random sampling 

technique. A simple random sampling method was 

applied to select one female-only college from the 

faculties of education for humanities in Nasiriyah. All 

eligible colleges were listed, and one was randomly 

drawn using a lottery method. The institution selected 

was the College of Education for Human Sciences. 

Three hundred ninety-six female university students 

were selected through probability sampling for inclusion 

in the present study. 

Resilience was assessed using a modified version of the 

10-item Connor-Davidson Resilience Scale (CD-RISC-

10)7, adapted from the original scale by Connor and 

Davidson.8 An 11-point Likert scale (0 = “Not true at 

all” to 10 = “Completely true”) was used to align with 

other measures in the study and reduce cognitive burden. 

This scale showed high internal consistency (Cronbach’s 

α = 0.90). Subjective Wellbeing (SWB) was measured 

using the Global Life Satisfaction (GLS) item 

recommended by the International Wellbeing Group:9 

"How satisfied are you with your life as a whole?" 

Responses were rated from 0 (no satisfaction at all) to 10 

(completely satisfied). 

Data were collected at a single point in time using a 

self-administered questionnaire. Participants completed 

the instrument independently under the researcher's 

supervision. The questionnaire was translated using a 

forward-backward translation process. Two bilingual 

experts independently translated the instrument from 

English to Arabic. A panel of experts compared and 

reconciled the translations. Two additional native 

Arabic-speaking translators then performed back-

translations into English. Final reconciliation ensured 

semantic and conceptual equivalence. A panel of 11 

faculty experts from the College of Nursing, University 

of Baghdad established face and content validity. 

Internal consistency reliability was confirmed with 

Cronbach's alpha coefficients ranging from 0.77 to 

0.90. Data were analyzed using SPSS-27. One-way 

ANOVA were used to assess group differences in 

resilience and subjective wellbeing. 

 

RESULTS 

The study results show that the mean age of participants 
is 20.76±2.03 years, with the largest age groups being 
18-19 years (32.1%) and 20-21 years (30.4%). 
Regarding parental education, about one-fifth of fathers 
are middle school graduates (19.6%).  

Table No. 1: Sociodemographic characteristics of 

the participants (N = 396) 

Variable No. % 

Age (years) 

18-19 126 32.1 

20-21 119 30.4 

22-23 107 27.3 

24-25 40 10.2 

Father’s Level of Education 

Unable to read and write 29 7.4 

Read and write 63 16.1 

Elementary school 69 17.6 

Middle school 77 19.6 

High school 48 12.2 

Diploma 45 11.5 

Bachelor’s degree  39 9.9 

Postgraduate Diploma 11 2.8 

Master’s degree 5 1.3 

Doctoral Degree 6 1.5 

Mother’s Level of Education 

Unable to read and write 62 15.8 

Read and write 106 27.0 

Elementary school 106 27.0 

Middle school 57 14.5 

High school 28 7.1 

Diploma 11 2.8 

Bachelor’s degree  20 5.1 

Doctoral Degree 2 0.5 

Occupation 

Unemployed 50 12.8 

Unskilled worker 43 11.0 

Semi-skilled worker 31 7.9 

Skilled worker 82 20.9 

Clerical, Shop owner, farmer 62 15.8 

Semi-Professional 54 13.8 

Professional 70 17.9 

Income (Iraqi Dinar) 

< 300.000 98 25.0 

300.000-600.000 120 30.6 

601.000-900.000 78 19.9 

901.000-1.200.000 45 11.5 

1.201.000-1.500.000 35 8.9 

≥ 1.501.000 16 4.1 

Family’s Socioeconomic Class 

Lower Class 15 3.8 

Lower Middle Class 199 50.8 

Middle Class 98 25.0 

Upper Middle Class 78 19.9 

Upper Class 2 0.5 
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Table No.2: Difference in resilience and subjective wellbeing among age groups applying ANOVA test 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1564.396 3 521.465 1.213 .305 

Within Groups 166826.666 388 429.966   

Total 168391.061 391    

Df: Degree of freedom, F: F-statistics, Sig: Significance No statistically significant differences were found (p>0.05) 

Table No. 3: Differences in resilience and subjective wellbeing by academic level applying ANOVA test 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2963.350 3 987.783 2.317 .075 

Within Groups 165427.711 388 426.360   

Total 168391.061 391    

Table No. 4: Differences in resilience and subjective wellbeing by socioeconomic class applying ANOVA test 

 Sum of Squares df Mean Square F Sig. 

Between Groups 8606.349 4 2151.587 5.211 .000 

Within Groups 159784.712 387 412.880   

Total 168391.061 391    

Table No.5: Difference in resilience and resilience and subjective wellbeing among body mass index class 

groups applying ANOVA test 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2427.157 3 809.052 1.891 .130 

Within Groups 165963.904 388 427.742   

Total 168391.061 391    

 

 
Figure No. 1: Participants’ distribution according to 

their body mass index 
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Figure No. 2: Mean values of participants’ resilience 

and subjective wellbeing among family’s 

socioeconomic class groups 

In comparison, more than a quarter of mothers can read 

and write or are elementary school graduates (27.0% 

each). Regarding household occupation, skilled workers 

represent the largest group (20.9%), followed by 

professionals (17.9%). Concerning family income, 

nearly one-third reported monthly income between 

300,000 and 600,000 ID (30.6%). Over half of the 

families belong to the lower middle socioeconomic 

class (50.8%) [Table 1]. 

More than half are within normal weight-to-height 

proportion 208 (53.1%), followed by those who are 

overweight 136 (34.7%), those who are underweight 39 

(9.9%), and those who have obesity class I 9 (2.3%) 

[Fig. 1). There was no statistically significant difference 

in resilience and subjective wellbeing among age 

groups (Table 2). Statistically no significant difference 

was found in grade groups' resilience and subjective 

well-being (Table 3). Table 4 and Figure 2 demonstrate 

a statistically significant difference in resilience and 

subjective wellbeing among families' socioeconomic 

class groups (p=0.000). Table 5 demonstrate no 

statistically significant difference in resilience and 

subjective wellbeing among body mass index class 

groups. 

DISCUSSION 

In the present study, the mean age was 20.76 years and 

age distribution shows that a substantial portion of 

participants (62.5%) were between 18 and 21 years old, 

indicating a focus on younger university students. This 

finding is consistent with Awad and Naji10, who 

reported that the average age of female nursing students 

was 20.63 years, with a significant association between 

age and preconception health behaviors. Furthermore, 

the socioeconomic status of participants in the current 
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study reveals that most students come from lower-

middle-class families (50.8%). This trend aligns with 

findings by Tuffah and Al-Jubouri11, who observed a 

significant relationship between academic stress and the 

sociodemographic sociodemographic background of 

nursing students during the COVID-19 pandemic. 

Similarly, Abdown and Hussein12 highlighted the 

influence of lifestyle behaviors on students' mental 

well-being, emphasizing the role of social and 

economic conditions. 

This study showed that no significant difference in 

resilience and SWB among different age groups. This 

suggests that chronological age alone may not strongly 

determine psychological outcomes in young adults. 

This finding aligns with the study by Tseliou and 

Ashfield-Watt13, who reported that resilience is shaped 

more by individual coping strategies and support 

systems than by age. In the Iraqi context, Ali and 

Hussein14 found no significant association between age 

and psychological hardiness among ICU nurses. It is 

plausible that in a collectivist society like Iraq, the 

responsibilities and life pressures typically associated 

with age may not vary significantly among university-

aged individuals, thereby diluting age-related 

differences in mental health. 

In the present study the differences in mean scores were 

observed across BMI categories, the results were not 

statistically significant (p = 0.130). This finding 

contrast with study of Li et al15, which reported better 

psychological functioning among individuals with 

normal BMI. However, the current results suggest that 

BMI alone may not be a critical determinant of 

resilience or wellbeing in this population. Taher16 and 

Sahib et al17 reported that lifestyle behaviors and coping 

strategies rather than physical indicators like BMI may 

play a more substantial role in mental health. 

Furthermore, cultural attitudes toward body image and 

weight in Iraqi society may buffer against the 

psychological effects typically associated with BMI in 

Western populations. 

This study showed that strongest finding was the 

significant association between socioeconomic status 

and psychological outcomes. Students from upper-

middle and upper-class families exhibited higher 

resilience and SWB than those from lower classes. 

These results are consistent with studies conducted by 

Al-Hadithi et al18 and Al-Khafaji and Hussein19, which 

emphasized the influence of economic stability on 

mental health. Socioeconomic resources likely enhance 

access to social support, healthier living conditions, and 

mental health services ,all contributing to better 

psychological outcomes. In the Iraqi setting, where 

healthcare access and mental health infrastructure are 

limited, financial security may serve as a crucial 

protective factor. 

In the current study, no significant differences in 

resilience and SWB across academic levels. This 

indicates that academic progression does not directly 

influence psychological health in this sample. 

Supporting evidence from Mohammed20 suggests that 

environmental and personal circumstances influence 

nursing students' stress and wellbeing more than 

academic standing. Moreover, the study by Abdown 

and Hussein12 highlighted that lifestyle behaviors, such 

as sleep and diet, have a greater psychological impact 

than academics. This may indicate that institutional or 

structural academic challenges affect students equally, 

regardless of their academic year. 

This study showed that a significant strength of this 

study is its use of validated psychological instruments 

with strong reliability alongside a relatively large, 

randomly selected sample. However, several limitations 

must be acknowledged. The cross-sectional design 

precludes causal inferences. The sample included only 

female students from a single academic institution, 

which limits generalizability. Additionally, self-

reported measures are susceptible to bias. 

The findings of this study highlight the need for 

targeted mental health interventions that consider 

students' socioeconomic conditions. Universities should 

implement support services, such as financial aid, 

mental health counseling, and peer mentorship 

programs, especially for those from lower-income 

backgrounds. Health promotion strategies focusing on 

nutrition, physical activity, and coping skills can also 

enhance resilience and wellbeing. 

Recommendations: The study findings underscore the 

importance of addressing socioeconomic disparities to 

enhance students' psychological resilience and 

wellbeing. Universities should provide accessible 

mental health services, promote supportive peer 

environments, and implement health promotion 

programs targeting students from disadvantaged 

backgrounds. Additionally, future research should 

explore longitudinal effects and test targeted 

interventions within similar educational settings. 

CONCLUSION 

Overall, the findings underscore the multifactorial 

nature of psychological resilience and wellbeing, 

emphasizing the role of external environmental and 

economic factors. Further longitudinal and 

interventional studies are recommended to examine 

how these factors interact over time and to evaluate the 

effectiveness of tailored mental health programs within 

Iraqi universities. Socioeconomic status significantly 

impacts resilience and wellbeing, with higher-status 

students showing better outcomes. Age and academic 

level had no significant effect, indicating that 

socioeconomic status and health behaviors are more 

crucial in shaping resilience and well-being. 
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Effects of Mediating Model-Based 
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Employee Engagement in Organizational 

Culture 
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ABSTRACT 

Objective: To evaluate the impact of a mediating model-based nursing intervention on employee engagement, 

organizational culture, and nurse retention. 

Study Design: Quasi-experimental study 

Place and Duration of Study: This study was conducted at the CDA Hospitals in Islamabad and Pakistan Institute 

of Medical Sciences from 1st June 2024 to 30th November 2024. 

Methods: 110 nurses were selected. The 12-week intervention began with a pre-assessment, followed by data 

collection after completion of the intervention. 

Results: The significant improvements across all three domains. Employee engagement increased with mean of 

24.24±3.907, organizational culture improved with mean of 24.84±2.293, and nurse retention rose with mean of 

18.80±2.789). Negative Z-test values (employee engagement: -9.135; organizational culture: -9.123; nurse retention: 

-9.258) indicated statistically significant (p<0.05) differences between pre- and post-intervention scores. 

Conclusion: The mediating model-based nursing intervention effectively enhanced employee engagement, 

strengthened organizational culture, and improved nurse retention. These findings highlight the potential of 

structured interventions to create a more supportive and sustainable work environment for nurses. 

Key Words: Employee Engagement, Organizational Culture, Nurse Retention, Model-Based Nursing Intervention 
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INTRODUCTION 

The healthcare industry is complex and dynamic, 

making effective management critical for cultivating 

positive organizational culture, enhancing employee 

engagement, and retaining skilled staff.1 High turnover 

rates, staffing shortages, and migration of healthcare 

professionals pose serious challenges, particularly in 

developing countries like Pakistan.2 Between 2019 and 

2021, more than 1.1 million skilled workers left 

Pakistan, including over 40,000 physicians, while the 

number of registered nurses remains alarmingly low 

(116,659 for a population exceeding 225 million).3 This 

shortage highlights the urgent need for strategies that 

strengthen workforce stability and prevent the loss of 

vital expertise. 
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Nursing is a demanding profession marked by high 

burnout and turnover. Globally, developed nations 

mitigate workforce gaps by recruiting from 

underdeveloped countries, further straining Pakistan’s 

healthcare system.4 Employee retention, defined as an 

organization’s ability to maintain a stable workforce, is 

closely tied to job satisfaction, supportive work 

environments, and professional development 

opportunities.5 Research indicates that low retention 

rates negatively impact organizational culture, 

management practices, and ultimately patient care.6 

Employee engagement, the emotional commitment of 

workers to their organization, is equally crucial. In 

nursing, engagement directly influences job 

satisfaction, performance, and patient outcomes.7 

Positive organizational culture, supportive leadership, 

and opportunities for growth are central to sustaining 

engagement.8 Model-based nursing interventions 

provide a structured approach to addressing these 

challenges by reducing burnout, fostering teamwork, 

incorporating mentorship, and creating a sense of 

community.9 Such interventions not only improve 

retention but also enhance organizational efficiency and 

patient care quality.10 

Despite their proven benefits internationally, model-

based interventions remain underutilized in Pakistan, 

where traditional retention strategies focus mainly on 
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financial incentives.11 This gap underscores the need to 

evaluate the effectiveness of structured, model-based 

approaches in improving engagement, culture, and 

retention within the Pakistani healthcare context.12 

Therefore the present study was conducted to assess the 

effect of mediating model-based nursing interventions 

on employee engagement, organizational culture, and 

nurse retention. 

METHODS 

The effect of a model-based nursing intervention on 

organizational culture, employee engagement, and 

nurse retention were evaluated using a quasi-

experimental pre and post study design. The Pakistan 

Institute of Medical Sciences and CDA Hospital 

Islamabad, two governmental hospitals in the city, 

served as the study's sites. Nurses, head nurses, and 

supervisors from both institutions were studied. From 

the research settings, 110 people were recruited as a 

non-probability purposive sample. Nurse supervisors, 

head nurses, and male and female nurses with ages 

ranging from 25-50 were enlisted. The study excluded 

nurses who worked in private hospitals, had less than a 

year of experience, or lacked a bachelor's degree in 

nursing. First, approval was given by the Research 

Ethical Committee (REC) of the University of Lahore 

(Letter No. 169/24) dated 8/3/2024. The nursing 

superintendents of the hospitals in question were then 

asked for their consent. Data from the individuals was 

gathered using a structured questionnaire. Overall, 

seven questions about employee engagement (EE1–

EE7), six questions about organizational culture (OC1–

OC6), and five questions about employee retention 

(ER1–ER5) were posed. Before any data was collected 

from the study participants, their signed informed 

consent was obtained. The goal of this investigation 

was also conveyed to them. All of the participants were 

introduced. The pre-assessment was completed in May 

of 2024. Following the pre-assessment, a 12-week 

educational program utilizing model-based nursing 

intervention was offered. This educational program was 

developed with the help of different books, internet 

material and professional leaders experts. The 

educational intervention consisted of 4 sessions where 

each session consisted of 50-60 minutes. The 

participants were divided in to 5 groups (each group 

consisted of 20-25 participants). Each session had 

specific objectives regarding organizational culture role 

in nurses’ engagement and employee retention. This 

was done through different learning and teaching 

methods like brain storming, lecture, discussion and 

handout, Use illustrated media e.g. video, pictures and 

lab top. To conduct this educational program, the 

participants were approached in groups on the day of 

their availability at their respective departments. The 

educational interventions plan started from June, 2024 

till August 2024, where each study participant received 

all the education sessions one by one each month 

during their duties. The data was used and analyzed 

through SPSS-21. Since the data on the effects of 

organizational culture, employee engagement, and 

nurse retention were not normally distributed, the non-

parametric Wilcoxon sign rank test was employed. 

RESULTS 

The demographic information of the participants, such 
as age, gender, work status, education, religion, and 
work experience, provides a comprehensive picture of 
their backgrounds. Among the participants, 40.9% were 
in the 36–40 age range, 33.6% were between and 31 
and 35 years and 16.4% were 25-30 years. Only a lesser 
percentage of people over 40 (9.1%) were over 40 
years. Additionally, the largest job group was staff 
nursing with 53 individuals, or 48.2%, a lesser number 
(15 participants, 13.6%) were supervisors, whereas 
38.2% (42 persons) were head nurses. The majority of 
participants 71 people, or 64.5% of the sample 
identified as Muslims. Of the 39 participants, the 
remaining 35.5% identified as Christians. The 
educational backgrounds of the participants also varied; 
58 people, or 52.7% of the total, had earned a Bachelor 
of Science in Nursing (BSN) after completing post-
registered nursing. With 48 individuals, or 43.6% of the 
total, the second-largest group held a generic BSN.  

Table No.1: Demographic information of the 

participants (n=110) 

Demographic 

characteristics 

No. % 

Age (years) 

25-30 18 16.4 

31-35 37 33.6 

36-40 45 40.9 

> 40 10 9.1 

Gender 

Males 37 33.6 

Females 73 66.4 

Job Status 

Staff Nurse 53 48.2 

Head Nurse 42 38.2 

Supervisor 15 13.6 

Religion 

Muslim 71 64.5 

Christian 39 35.5 

Education 

Post RN BSN 58 52.7 

Generic BSN 48 43.6 

MSN/MPH/MSPH 4 3.6 

Job Experience (years) 

<5 7 6.4 

6-10  21 19.1 

11-15 54 49.1 

>15 28 25.5 

Four individuals, or 3.6% of the total, had a more 

advanced degree, such as a Master of Science in Public 
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Health (MSPH) or Master of Science in Nursing 

(MSN). There were 37, or 33.6%, male participants and 

73, or 66.4%, female participants. Moreover, the largest 

group, with 54 individuals, or 49.1% of the sample, had 

11–15 years of experience. Those with over 15 years of 

experience came next (28, or 25.5%). While a smaller 

portion of the sample had 6–10 years (19.1%), just 

6.4% (7 participants) had 5 years or less of experience 

(Table 1). 

Figure 1 displays the levels of employee engagement 

for a group of 110 workers both before and after an 

intervention. It appears that the intervention had a 

positive impact on overall engagement based on 

changes in engagement categories before and after the 

assessment. First, 62 employees, or 56.4% of the 

workforce, were categorized as having "Moderate 

Disengagement", 37 employees, or 33.6% displayed 

"Neutral Engagement", eleven employees, or 10% were 

found as "Moderate Engagement". Importantly, none of 

the employees were classified as "High 

Disengagement" or "Fully Engaged" before the 

intervention. After the intervention, there was a notable 

rise in the overall level of engagement. No employees 

were left in the "Moderate Disengagement" group. 

While the percentage of employees with "Neutral 

Engagement" fell to 19% (21 employees), the bulk of 

employees (72 employees, or 65.5%) shifted into the 

"Moderate Engagement" group. Additionally, 15.5% of 

employees, or 17.5% of the workforce, achieved the 

"Fully Engaged" level, indicating a high degree of 

commitment and job satisfaction. 

Table 2: Engagement, culture and retention test values before and after intervention. (N=110) 

Value Pre-intervention Post-intervention Mean Rank Z test P-value 

Employee Engagement  15.43±3.889 24.24±3.907 55.50 -9.135b 0.000 

Organizational Culture 15.06±3.645 24.84±2.293 55.50 -9.123b 0.000 

Nurse Retention 13.07±3.250 18.80±2.789 55.50 -9.258b 0.000 

Wilcoxon Signed rank test with p<.05 value as significant 

 

 
Figure No. 1: Employee engagement score before 

and after the intervention (n=110) 

 
Figure No. 2: Organizational culture score before 

and after the intervention (n=110) 

 
Figure No. 3: Nurse retention score before and after 

the intervention (n=110) 

 

Significant improvements in the way organizational 

culture was viewed were evident in Figure 2, which 

compares the organizational culture scores of 110 

participants before and after an intervention. Prior to 

the intervention, the majority participants gave the 

organizational culture a "Low" or "Neutral" rating. 

With 30.9% of participants (34 persons) expressing a 

"Low Organizational Culture" and the majority, 53.6% 

(59 employees), reporting a "Neutral Organizational 

Culture," over half of the employees thought the culture 

was neither very supportive nor positive. Additionally, 

those who received a "Moderate Organizational 

Culture" grade from 17 employees, or 15.5% of the 

participants, the fact that no employee gave the 

organizational culture a "strong" or "poor" rating during 

pre-assessment. After the intervention, a discernible 

shift toward more favorable perceptions of the 

organizational culture was noted. It appears that the 

intervention was successful in addressing these mid-to-

lower attitudes because no employees were left in the 

"Low" or "Neutral" groups. Rather, 49.1% of 

participants (54 employees) indicated a "Moderate 

Organizational Culture". Furthermore, 56 employees, or 

50.9% of the workforce, rated the organizational culture 

as having a "Strong Organizational Culture," which 

means they had a positive view of its ideals, support 

system, and atmosphere. 

Figure 3 shows that the majority of nurses first 

determined that their retention status was "Low 

Retention" or "Neither Low nor High." Specifically, 

"Low Retention," was indicated by 27 nurses, or 24.5% 

of the participants. The retention status of 60 nurses, or 

54.5% of the sample, was classified as "Neither Low 

nor High". Additionally, compared to those who 

reported low retention, 23 nurses, or 21% of the total, 

rated their retention as "Moderate Retention," which is 

a more favorable evaluation. Importantly, before the 

intervention, none of the nurses were categorized as 

having "High Retention" or "Poor Retention". After the 

intervention, there was a discernible shift in the 
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retention ratings. None of the participants remained in 

the "Low Retention" group, demonstrating how 

effectively the intervention addressed any issues that 

might have caused dissatisfaction. The percentage of 

nurses who rated their retention status as "Neither Low 

nor High" also fell sharply to just 9.1% (10 nurses). On 

the other hand, 61 nurses (55.5%) reported "Moderate 

Retention," meaning that majority of them felt more 

comfortable in their employment. Remarkably, 35.5% 

of nurses (39 participants) were classified as "High 

Retention" following the intervention, suggesting a 

significant improvement in their perception of 

commitment and job satisfaction. 

Table 2 displays test results for employee engagement, 

corporate culture, and nurse retention before and after a 

110-person intervention. Notable statistical gains are 

shown by all three criteria. The mean ratings were 

originally a little low, with staff engagement at 

15.43±3.889), organizational culture at 15.06±3.645 

and nurse retention at 13.07±3.250. Following the 

intervention, there were noticeable increases in all three 

locations. Employee engagement rose to a mean of 

24.24±3.907, while organizational culture improved to 

a mean of 24.84±2.293. Nurse retention also showed a 

significant improvement, with a mean score of 

18.80±2.789. The matching p-values, which were all 

0.000 and far lower than the conventional significance 

threshold of 0.05, validated the statistical significance 

of these alterations. 

DISCUSSION 

This study demonstrated that mediating model-based 

nursing interventions significantly improved employee 

engagement, organizational culture, and nurse retention. 

Engagement rose consistently from the start to the 

conclusion of the intervention, confirming that 

structured programs addressing both personal and 

workplace resources can effectively enhance nurses’ 

commitment.16 Similar improvements in engagement 

and commitment have been reported in Jordanian and 

Chinese hospital settings, where interventions led to 

higher post-test engagement compared to control 

groups.17 However, not all studies found consistent 

results, with some reporting limited or no 

improvements in engagement over time.18 

The present findings also highlight a marked 

improvement in organizational culture, with more than 

half of the nurses shifting to the “strong culture” 

category post-intervention. This aligns with earlier 

evidence that workplace resources, leadership, and 

individual strengths directly influence employee well-

being and engagement.19,20 Other studies similarly 

reported that interventions improved nurses’ 

perceptions of their work environment, job satisfaction, 

and quality of care.21 Moreover, supportive 

organizational culture has been linked to leadership 

style, particularly situational leadership, which can 

strengthen employee performance.22,23 

Nurse retention also improved substantially following 

the intervention, with 35.5% of nurses moving into the 

“high retention” category. These results are consistent 

with international studies showing that retention 

strategies whether through rural training, turnover 

reduction programs, or inter-professional team 

interventions can lower turnover and increase 

satisfaction.24-26 The Job Demands-Resources (JDR) 

model further supports these outcomes by emphasizing 

the importance of balancing demands with adequate 

resources to sustain motivation and engagement.27 

While most studies support the positive impact of 

structured interventions, some findings remain 

inconsistent. For example, research in Turkey suggested 

that organizational socialization models may only 

partially address new nurses’ adaptation needs.28 

Such variations highlight the complexity of workforce 

engagement and suggest that intervention effectiveness 

may depend on contextual factors such as program 

design, duration, and organizational support. Overall, 

the current study reinforces that model-based nursing 

interventions provide a practical and effective strategy 

for enhancing engagement, strengthening 

organizational culture, and improving retention. By 

addressing burnout, fostering teamwork, and promoting 

supportive leadership, these interventions contribute to 

a more sustainable and efficient healthcare system. 

 

Recommendations 

 Healthcare organizations use comparable 

structured interventions in light of these findings 

in order to increase employee engagement, retain 

nurses, and create a positive workplace culture.  

 Regular evaluations of Organizational culture 

and employee engagement levels should be 

carried out to find possible areas for 

development and modify treatments as 

necessary. 

 By fostering employee growth and job 

satisfaction, institutions can further increase 

engagement and retention by offering mentorship 

and continuous professional development 

initiatives. 

 Additionally, establishing open lines of 

communication and feedback can allow nurses to 

voice their issues and help create a more 

favorable work environment. 

 Last but not least, sustaining the beneficial 

benefits seen in this study and fostering long-

term workforce stability can be achieved by 

continuing a continuous improvement approach 

with regular assessments of intervention 

outcomes. 
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CONCLUSION 

All significant metrics, such as organizational culture, 

nurse retention, and staff engagement, significantly 

improved as a result of the intervention. Following the 

intervention, there were notable gains in nurse retention 

as well as organizational culture and staff engagement. 

The significantly negative values for all three metrics 

(employee engagement: -9.135, organizational culture: 

-9.123, nurse retention: -9.258). The intervention was 

highly effective in increasing staff engagement, 

retaining nurses, and fostering a more positive work 

environment. 
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Therapeutic Play as a Tool for 

Emotion Regulation in Children with Anxiety 

and Behavioral Challenges 
Syaiful Anwar and Yunias Setiawati 

ABSTRACT 

Objective: To explore the role of therapeutic play in supporting emotion regulation among children with anxiety 

and behavioral difficulties, and to examine its benefits for development, learning, and relationships. 

Study Design: Narrative review based on a comprehensive literature search. 

Methods: A narrative review of the literature on therapeutic play interventions was conducted.  

Results: Evidence indicates that therapeutic play is a developmentally appropriate and noninvasive approach for 

children experiencing emotional and behavioral challenges. Play-based techniques help children externalize feelings 

that may be difficult to verbalize, reduce anxiety, and improve behavior. Such methods also enhance coping skills, 

interpersonal functioning, and overall resilience. Clinicians, educators, and community workers can implement 

structured play activities with minimal training, using familiar materials and guided sessions.  

Conclusion: Therapeutic play offers a valuable complement to traditional behavioral and pharmacological 

interventions. By fostering safe expression, self-regulation, and resilience, it provides a holistic and child-centered 

pathway to improved outcomes. Integrating therapeutic play into pediatric care may strengthen early intervention 

efforts and promote healthier emotional development. 

Key Words: therapeutic play, emotion regulation, child mental health, low resource settings, anxiety, behavioral 

challenges 

Citation of Review Article: Anwar S, Setiawati Y. Therapeutic Play as a Tool for Emotion Regulation in 

Children with Anxiety and Behavioral Challenges. Med Forum 2025;36(8):70-74. doi:10.60110/ 

medforum.360814. 

INTRODUCTION 

Emotion regulation is a key developmental task in early 
childhood, closely tied to mental health, learning, and 
social relationships. Children with anxiety or behavioral 
difficulties often struggle to manage emotional 
responses, leading to irritability, impulsivity, or 
withdrawal. If not addressed early, these difficulties can 
evolve into more serious psychiatric conditions.1,2 
Access to appropriate care remains limited in many 
communities. Long wait times, a shortage of child 
mental health professionals, and stigma often prevent 
children from receiving timely support. Standard 
treatments such as medication or talk-based therapy 
may not be feasible or effective for younger children, 
particularly in settings with limited resources.3-5 
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Therapeutic play offers a developmentally appropriate 

and accessible alternative. By using structured play to 

support emotional expression and problem solving, it 

helps children build self-regulation skills in a natural 

and engaging way.6 Unlike interventions that rely on 

verbal reasoning, play allows children to express and 

process emotions through action, story, and symbolic 

interaction.7-8 This approach is especially valuable in 

low resource settings. It can be delivered with minimal 

training and cost, using familiar materials and cultural 

traditions. When thoughtfully applied, therapeutic play 

can provide meaningful emotional support even in the 

absence of formal services.9.10   

In this paper, we examine the use of therapeutic play to 

support emotion regulation in children with anxiety and 

behavioral challenges. We focus on its practical 

application in settings with limited resources and 

illustrate its use through a clinical case. Our aim is to 

provide health care providers with a flexible and 

effective approach to supporting children’s emotional 

development where standard interventions may not be 

available.11,12 

Understanding Emotion Regulation in Children 
Emotion regulation is the ability to notice, respond to, 

and adjust emotional states in ways that support 

learning, behavior, and relationships. This skill 

develops gradually during early childhood and is 

shaped by brain development, caregiving experiences, 

and environmental stability.1 It involves both conscious 
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effort and automatic processes and requires 

coordination between emotional, cognitive, and 

physical systems.2,8 

In early childhood, the parts of the brain involved in 

planning and impulse control, especially the prefrontal 

cortex, are still developing. In contrast, structures that 

respond to emotional stimuli, such as the amygdala and 

other deep brain regions, are already active. This 

developmental difference explains why children often 

experience strong emotional reactions and have limited 

ability to manage them without help.8 At this stage, 

they depend on caregivers to help them recover from 

distress, a process often described as emotional co-

regulation.9,10 Over time, through repeated supportive 

interactions, children begin to develop their own 

internal capacity to manage emotions. Children who 

present with anxiety or behavioral concerns often show 

difficulties with this process. These difficulties can 

arise from many sources, including biological 

sensitivity, trauma, inconsistent caregiving, or exposure 

to ongoing stress.3,13 Such children may struggle with 

transitions, become overwhelmed by frustration, or 

respond to perceived threats with avoidance or 

aggression.10,14 These are not signs of poor discipline or 

lack of motivation but reflect immature regulatory 

systems under strain.2 

From a clinical perspective, these children are often 

misunderstood. Their behaviors may be labeled as 

oppositional or disruptive, but these labels overlook the 

underlying emotional struggle. They are often trying to 

manage a flood of internal reactions without the skills 

or support to do so.11 These difficulties may show up as 

emotional outbursts, difficulty concentrating, impulsive 

decisions, or complete withdrawal. The impact can be 

seen across home, school, and peer relationships, and 

over time, these patterns may lead to more persistent 

emotional or behavioral disorders.6,15 

Emotion regulation is not only psychological but also 

biological. Children who experience frequent or 

prolonged stress often show elevated levels of cortisol 

and other changes in their stress response systems. This 

can lead to increased baseline arousal, making it harder 

for them to stay calm, follow directions, or adjust to 

changes in routine.16 This physiological reactivity also 

interferes with sleep, appetite, and learning, adding 

further strain to their development.17,18 

Environmental factors play a major role. Consistent 

adult responses, predictable routines, and a sense of 

emotional safety all support the development of 

regulation. Without these, children may remain in a 

reactive state, unable to organize their emotions or 

reflect before acting.19 In situations of neglect, threat, or 

frequent disruption, the developing brain shifts into a 

survival mode where emotional expression becomes 

urgent and unfiltered. Over time, this affects how 

children see others, how they interpret stress, and how 

they relate to the world around them.12,20 

Standard therapies that depend on verbal reasoning or 

insight are often not effective for children in this state. 

These children benefit more from approaches that 

match their stage of development. They need support 

that is experiential, relational, and rooted in repetition 

and structure.21,22 Play allows for this kind of 

interaction. It offers a familiar and safe way to explore 

difficult emotions, rehearse new responses, and 

experience moments of mastery and regulation. 

Through play, clinicians can help children develop 

awareness of their feelings, build tolerance for stress, 

and begin to feel in control of their internal world.7,23 

For physicians and other health professionals, 

recognizing the central role of emotion regulation can 

shift the clinical focus. Rather than treating isolated 

behaviors, they can begin to understand the emotional 

needs that drive them.24 Supporting regulation is not 

only a way to reduce distress but also a step toward 

strengthening relationships, improving engagement 

with learning, and promoting resilience in children 

facing complex challenges.25,26 

Therapeutic Play: Principles and Techniques 
Therapeutic play uses structured forms of play to help 

children express emotion, process experience, and 

develop regulation skills in a way that reflects their 

stage of development. Unlike free play, which is 

spontaneous and self-directed, therapeutic play is 

guided by an adult who creates a safe and predictable 

space where emotional exploration can take place. It is 

based on the understanding that children often express 

themselves more clearly through movement, 

imagination, and symbolism than through direct 

conversation.6 For many children, especially those who 

struggle with anxiety or behavioral difficulties, play 

becomes the most accessible and effective medium for 

emotional healing.10 

The clinical use of play is supported by a wide range of 

theoretical models. Developmental psychologists such 

as Jean Piaget viewed play as essential to cognitive and 

emotional growth. Through play, children consolidate 

experience and make sense of their environment. Lev 

Vygotsky emphasized its role in building social 

understanding and self-regulation, showing that play 

allows children to rehearse roles, test boundaries, and 

strengthen emotional control within a relational 

contex.24 These early theoretical foundations have 

influenced contemporary models of therapeutic play 

that incorporate emotional learning within structured 

and imaginative contexts.21 

Psychoanalytic thinkers including Anna Freud and 

Melanie Klein introduced the idea that play could 

reveal inner conflicts in a way similar to how dreams 

function in adults. Through symbolic actions, role 

assignments, and repeated themes, children reveal their 

fears, desires, and unmet needs. The therapist or 

caregiver does not rush to interpret but rather provides 

space, reflection, and containment.8 When the adult is 
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emotionally available and responsive, the child can 

externalize difficult feelings and begin to develop 

emotional understanding without feeling exposed or 

overwhelmed.11 

Attachment theory also underpins therapeutic play. 

Emotional development depends on the presence of 

safe, consistent adults who can help the child return to 

calm after distress. Play becomes a relational activity 

where the adult offers security, recognition, and gentle 

guidance.13 When the adult remains present, steady, and 

responsive, the child feels safe enough to take 

emotional risks, revisit troubling experiences, and 

eventually develop internal strategies for self-

regulation.23 

Recent neuroscience helps explain the calming and 

integrative power of play. Engaging in play activates 

multiple brain regions involved in stress response, 

memory, executive function, and social cognition. 

Repetitive and rhythmic play helps organize the 

nervous system.27 Symbolic play supports emotional 

processing by allowing children to create distance from 

overwhelming feelings.8,28 These processes build new 

pathways that support recovery, problem solving, and 

emotional resilience.7 

Therapeutic play can take many forms. Sensory play 

using water, sand, or soft materials helps calm the body 

through touch. Symbolic play with dolls, drawings, or 

stories allows the child to explore conflict, loss, or fear 

in ways that feel manageable. Constructive play using 

blocks or puzzles supports frustration tolerance, 

planning, and a growing sense of competence.24 Each of 

these forms can be adapted to meet the child’s 

emotional needs and readiness for engagement.29 

The adult’s role is central. What makes play therapeutic 

is not the material but the presence of an attuned adult 

who provides emotional structure, consistency, and 

encouragement. The adult observes, listens, and gently 

reflects emotion without pressure or judgment.19 This 

allows the child to remain in control while gradually 

building the capacity to manage emotion, tolerate 

stress, and organize behavior.6 

Therapeutic play is especially valuable because of its 

flexibility. It can be used in clinics, schools, homes, and 

community settings with very limited resources. It does 

not require formal equipment or advanced training.3 

With simple tools and clear intention, it can be adapted 

to many different cultures, contexts, and caregiver 

roles. Its strength lies in its developmental sensitivity, 

relational depth, and ability to reach children in ways 

that are often missed by more structured or language-

based methods.25 

Therapeutic play can be applied in many forms, 

depending on the child's needs, setting, and available 

resources.30 Table 1 summarizes key components of 

therapeutic play, the functions they serve in emotional 

development, and examples of how each can be adapted 

in practice. These elements are not rigid categories but 

overlapping strategies that can be used flexibly within a 

supportive relational context.12,2 

 

Table No. 1. Core components of therapeutic play and their functions 

Component Function Example Activities 

Sensory play Calms the body and reduces emotional arousal Water, sand, clay, soft objects 

Symbolic play Supports emotional expression and distancing Puppet play, dollhouse, drawing, 

storytelling 

Constructive play Encourages planning, mastery, and frustration 

tolerance 

Building blocks, puzzles, sorting 

games 

Adult emotional 

presence 

Provides containment, reflection, and emotional 

safety 

Mirroring, calm verbal labeling, 

staying nearby 

Cultural adaptation Enhances engagement and relevance in diverse 

communities 

Local myths, traditional games, 

music, ritual 
 

DISCUSSION 

Therapeutic play offers a developmentally informed 

and clinically practical approach to supporting children 

with emotional and behavioral difficulties, particularly 

in contexts where formal mental health care is limited 

or unavailable.  

For clinicians working in primary care, school health 

programs, or community settings, therapeutic play 

provides a way to reach children who may not respond 

to direct questioning or conventional behavioral 

strategies. It allows emotion to emerge in a safe and 

manageable form and helps adults understand what may 

be driving behaviors such as withdrawal, aggression, or 

difficulty with transitions.8,15 This approach does not 

require specialized tools and can be used even in 

informal settings, guided by the principles of safety, 

curiosity, and emotional containment.20 Therapeutic 

play also supports early intervention. Rather than 

waiting for symptoms to escalate or reach diagnostic 

thresholds, providers can use this method to engage 

with emotional distress as it begins to interfere with 

daily functioning. In this way, therapeutic play serves 

not only as a clinical tool but also as a preventive 

measure that helps protect emotional development and 

support adaptive coping.12,16 

In community setting, the benefits are especially clear. 

Therapeutic play can be implemented without the need 
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for advanced training or equipment. It draws on 

familiar stories, cultural traditions, and locally available 

materials.3,25 With basic orientation, teachers, health 

workers, or caregivers can integrate play-based 

strategies into daily routines or short sessions. This 

adaptability makes it a realistic and sustainable option 

where access to specialist care is constrained.3,25 

Successful use of therapeutic play depends on more 

than technique. The adult must be emotionally present, 

able to reflect and respond without judgment, and 

comfortable allowing the child to lead. This requires 

support, especially in systems where providers are 

under pressure or emotionally depleted.13 Regular 

supervision, opportunities for reflection, and attention 

to caregiver wellbeing are essential to maintain the 

depth and safety that therapeutic play requires.10 It is 

also important to acknowledge the limits of this 

approach. While therapeutic play can be effective in 

addressing mild to moderate emotional difficulties, it 

may not be sufficient for children with complex trauma, 

persistent psychiatric symptoms, or severe 

developmental concerns. In these cases, it can serve as 

a stabilizing tool or a bridge to further care, but not as a 

substitute for formal mental health intervention.1 

Even with these limitations, therapeutic play remains a 

valuable part of the clinical toolkit. It creates space for 

emotional learning, enhances relational connection, and 

offers a way to respond to distress with presence and 

respect rather than control or avoidance. For many 

children, especially those in under resourced settings, it 

may be the first time they are truly heard through the 

language they know best. For physicians and care 

providers, it is a reminder that healing often begins not 

with words, but with play, patience, and consistent 

human connection.7,24 

CONCLUSION 

Therapeutic play is a simple and powerful approach that 

supports emotional development in children who 

struggle with anxiety, behavioral difficulties, or 

emotional distress.6,12 By following the natural way 

children express and process emotion, it offers a 

developmentally appropriate path to healing that does 

not depend on advanced equipment, formal diagnosis, 

or verbal explanation. This makes it especially useful in 

settings where mental health resources are limited.25 

For physicians and other care providers, therapeutic 

play is a practical method to address emotional needs 

early and gently. It encourages a shift in perspective, 

from managing behavior to understanding the emotion 

behind it, and creates space for trust, reflection, and 

growth.16 Even when used briefly or informally, it can 

help children feel safe, seen, and supported.10 

In communities, therapeutic play offers a sustainable 

and accessible tool for emotional support. Its value lies 

not in technical complexity but in the presence of a 

steady adult who offers structure, attention, and 

emotional availability.24 For many children, this may be 

the first step toward feeling understood and gaining the 

confidence to manage their emotional world.7 

Source of Funding: None 
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When Survival Hurts: A Case of 

Burn Trauma Complicated by Parental Grief 

and Displaced Guilt 
Dayu Triana Rahmawati and Azimatul Karimah 

ABSTRACT 

A young father with extensive burns following a house fire that killed his daughter displayed profound grief and 

emotional withdrawal, complicating his medical recovery. Despite surviving the event physically, he remained mute, 

refusing basic care and exhibiting signs of guilt, dissociation, and despair. His psychological state deteriorated 

rapidly, delaying wound care and rehabilitation. Psychiatric evaluation revealed overwhelming internalized blame 

and trauma, centered on his perceived failure to protect his child. A combination of bedside psychiatric engagement, 

family involvement, and trauma-informed care helped reestablish trust and emotional expression. This case 

illustrates the critical need for early psychiatric intervention in patients with complex grief and trauma, particularly 

when recovery hinges on motivation and adherence to care. It highlights the powerful role of mental health support 

in the acute management of burn patients and emphasizes the importance of narrative expression and therapeutic 

alliance in restoring a path toward healing. 
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INTRODUCTION 

Burn injuries often bring prolonged physical and 

psychological trauma.1 In Indonesia, where more than 

half of burn survivors develop psychiatric symptoms,2 

the emotional toll is even more profound when the 

injury is coupled with family loss. The death of a child 

in a traumatic event presents unique clinical challenges, 

often leading to survival guilt, complicated grief, and 

emotional withdrawal that can interfere with recovery. 

This case illustrates the emotional complexity of a 

father recovering from burn trauma while grieving the 

loss of his young daughter, and the role of consultation 

psychiatry in facilitating treatment engagement. 

Case Presentation 
A 41-year-old man was admitted to the burn unit with 

deep partial-thickness burns involving 18 percent of his 

body, primarily the face and upper limbs, after escaping 

a house fire. His five-year-old daughter perished in the 

incident. 
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His wife sustained minor injuries and was admitted 
separately. The patient was hemodynamically stable but 
displayed minimal emotional reactivity. On day two, 
the burn team requested a psychiatric consultation due 
to emotional withdrawal and reluctance to participate in 
care. 
During assessment, he spoke in a flat tone and avoided 
eye contact. He reported persistent guilt, disrupted 
sleep, poor appetite, and passive thoughts of wishing he 
had died instead. “It should have been me,” he said. He 
described hearing his daughter’s cries: “I can still hear 
her screaming.” Though cooperative, he showed signs 
of emotional numbing and disengagement from 
treatment. He refused visits from family and declined 
participation in rehabilitation planning. 
He repeatedly blamed his wife, who had also been in 
the house, for failing to rescue their child. He avoided 
discussing the moment he realized his daughter had 
died. Interviews with his relatives revealed a man 
deeply invested in his role as a father, though 
emotionally reserved. One family member described 
him as “someone who always needed control.” This 
trait appeared to amplify his response to trauma, 
leading to displaced anger and an inability to tolerate 
helplessness. 
Despite requiring daily wound care and dressing 
changes, he became increasingly resistant, sometimes 
refusing care altogether. His withdrawal placed him at 
risk of delayed healing and infection. The psychological 
burden of guilt, unresolved grief, and disrupted family 
dynamics was impeding his physical recovery. 

Clinical Challenges 
This case illustrates the often-overlooked phenomenon 
of psychiatric morbidity in acute burn care, especially 

Case Report Burn Trauma 

and Complicated 

Grief 
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when compounded by loss. The patient met criteria for 
acute stress reaction with features of complicated grief 
and depressive symptoms. His emotional rigidity and 
need for control, coupled with severe guilt and 
avoidance, made it difficult to engage him in both 
medical and psychological care. 
His refusal of family visits and projection of blame 
were barriers to emotional processing and support. The 
absence of early psychiatric intervention in such 
scenarios can lead to worsening distress, poor 
adherence to medical recommendations, and longer 
hospital stays. This case highlights the necessity of 
trauma-informed psychiatric input in the acute setting 
to support both mental health and physical outcomes. 

Intervention 
We used a crisis intervention framework based on the 
SAFER-R model (Stabilize, Acknowledge, Facilitate 
understanding, Encourage adaptive coping, Restore 
functioning, and Refer when needed).3 Initial sessions 
focused on emotional containment and rapport-
building. We validated his reactions without 
immediately challenging his guilt or blame, allowing 
space for silence and tears. 
Supportive psychotherapy was gradually introduced, 
with an emphasis on helping him name his emotions 
and develop a coherent trauma narrative. Over time, we 
gently reframed his self-blaming thoughts. He began to 
speak of his daughter not just in terms of the fire, but of 
memories from before the trauma. This shift allowed 
space for grief to emerge without overwhelming guilt. 
We involved the burn care team in daily discussions, 
ensuring a consistent and compassionate approach. As 
emotional engagement improved, so did his cooperation 
with wound care. We held a joint session with his wife, 
facilitated by psychiatry and nursing, which allowed 
them to share their perspectives. This session marked a 
turning point. The patient was able to acknowledge his 
wife’s pain and begin reconciling with her emotionally, 
even while remaining deeply distressed. 
Pharmacologic treatment was considered, but given the 
patient’s gradual improvement with psychotherapy and 
his resistance to medication, we deferred 
antidepressants. By the second week, he showed 
improved affect, increased engagement, and fewer signs 
of avoidance. He was discharged with plans for regular 
outpatient psychiatric follow-up and bereavement 
support. 

DISCUSSION 

This case illustrates how acute medical recovery can be 
derailed by unresolved psychological trauma, especially 
in the setting of bereavement. The emotional collision 
of survival, guilt, and anger following the loss of a child 
presents profound challenges. Without psychiatric 
intervention, these emotions can manifest in care 
avoidance, family conflict, and prolonged 
hospitalization. 
Few published case reports explore how burn injuries 
intersect with parental grief in the early inpatient 

phase.4,5 This case demonstrates the importance of early 
psychiatric involvement and collaboration with medical 
teams to address both emotional and physical healing. It 
also shows the power of narrative reframing and family 
engagement in moving patients from paralysis to 
participation in care. 

CONCLUSION 

The death of a child during a traumatic event such as a 
house fire introduces profound emotional complications 
that can derail recovery. This case underscores the 
importance of early psychiatric intervention when grief, 
guilt, and trauma intersect in the acute care setting. 
Without timely support, such distress may lead to 
withdrawal, disrupted medical adherence, and 
prolonged hospitalization. By integrating psychiatric 
care with burn management, offering a safe space for 
emotional processing, and engaging the family in 
healing, clinicians can support both physical and 
emotional recovery. This case illustrates the value of 
early interdisciplinary collaboration in turning 
emotional paralysis into therapeutic engagement. 
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