Fatima A, et al.

EFFECTIVENESS AND SIDE EFFECTS OF SYANAPRESS
(SUBCUTANEOUS DEPOT MEDROXYPROGESTERONE) IN FEMALES

OF REPRODUCTIVE AGE GROUPS

Arooj Fatima!, Mehwish Ayyaz? and Aun Khan?
1. Women Medical Officer: Lady Aitchison Hospital Lahore / KEMU
2. Senior Registrar Lady Aitchison Hospital Lahore/KEMU
3. Aun Khan: Medical officer, Mayo Hospital Lahore/ KEMU

ARTICLE INFO

Corresponding author:

Dr. Mehwish Ayyaz, Women
medical officer: Lady Aitchison
hospital Lahore / KEMU
Email:
dr.mehwishayyaz@gmail.com

Vol: 3 | Issue: 2
ISSN Print: 2960-2580
ISSN Online: 2960-2599

Copy Right:
Pioneer Journal of Biostatistics
and Medical Research (PJBMR)

Publisher:
Medical Research and Statistical

Consultancy Training Centre
(SMC-PRIVATE) Limited

Author’s contributions

Arooj Fatima: Conceptualization,
data collection, analysis and
Literature search

Mehwish Ayyaz:
Conceptualization, data
collection, analysis, literature
search, drafting

Aun khan: Conceptualization,
data collection, analysis, results
Keywords:

Contraception, Sayana Press,
Injectable Contraceptives,
Efficacy, Side Effects.

PJBMR VOL. 03 ISSUE 02 April — June 2025

www.pjbmr.com

ORIGINAL ARTICLE

ABSTRACT
Background: Sayana Press® (injectable contraceptive) is associated with a

high level of contraceptive efficacy. It is fascinating that effectiveness of
Sayana press is sustained even if the time period of injection is prolonged
from usual three to four months. Objective: To study the effectiveness and
side effects of Sayana press in the females of reproductive age, in order to
change existing contraceptive practice. Methodology: This descriptive case
series was done in six-month duration (01-04-2023 to 30-09-2023) at
department of obstetrics and gynecology Lady Aitchison hospital which
enrolled 96 females after informed consent and followed up for study
duration. Ethical approval and informed consent were taken before study
conduction. SPSS-v26 was used for data analysis.

Results: Total 96 females of reproductive age group were selected for this
study. Mean age of the patients was 31.954+5.06 year. Among 96 patients,
22(22.9%) were nulliparous, 35(36.5%) were primiparous and 39(40.6%)
were multiparous. According to the efficacy of Sayana press, it was
efficacious in 66(68.7%) patients and 30(31.3%) had side eftects.
Conclusion: The findings of the study revealed that Sayana Press, was
deemed satisfactory by the women within our specific demographic. The
information provided by this study is of importance as it not only provide
significant perception to the government, but also serves as a pivotal

milestone towards the potential implementation of Sayana Press.
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INTRODUCTION

Injectable contraceptives are efficient, safe and utilized all over the globe for pregnancy
prevention and convenience. The regulatory agencies of about 40 international countries have
approved Sayana Press® (depot medroxyprogesterone acetate subcutaneous injection (DMPA -
SC), as a three-monthly contraceptive injection.' It is Uniject™ progestin-only, all-in-one
injectable contraceptive, which contain both drug and needle within same device. The seamless
application of Sayana Press due to its light weight, compact size and user-friendly design,
necessitate minimal training for smooth use. >

In 2012, 57% of reproductive-age women expressed a desire to not have a child. But birth
control was inaccessible to almost 222 million women; 97 million of them were in Asia and 53
million were in sub-Saharan Africa. For those areas which have access to education, training,
and support, the use of, Sayana® Press is advocated by the World Health Organization (WHO).
Sayana Press is studied by PATH, along with the help of the health ministries in Senegal and
Uganda through 2017 for self-injection, so that they can find out how safely, efficiently and
successfully they can help women in these countries to do it.>*

For people at risk of hematoma because of bleeding disorders or anticoagulation, Sayana Press
could be better than intramuscular DMPA. Headaches (8.9%), menorrhagia (7.1%), increased
weight (6.9%), amenorrhoea (6.3%), and injection site responses (6.1%) were the most often
reported adverse medication events (>5%).° The first-year failure rate of injectable progestin is
0.2% 1in ideal usage and 6% in common use. Estimates show that the use of contraceptives has
reduced maternal mortality by 40% in poor nations and, if demand for birth control were to be
fully addressed, could avert 70% of fatalities. Subcutaneous DMPA was well-tolerated and
produced comparable results in terms of contraceptive efficacy and bone mineral density as
DMPA-IM, according to a randomized, evaluator-blinded study that compared the two methods
over two years with an optional third year involving 225 women from Brazil, Canada, and the
US.%7 Sayana Press is a subcutaneous injectable contraceptive offering the advantages of ease
of use, self-administration and long-acting efficacy. However, limited local data exist on its
effectiveness and side effects profile among women of reproductive age. This study aims to
evaluate the contraceptive efficacy and common adverse effects of Sayana Press to support
informed contraceptive counseling and expand safe reproductive choices. 3

MATERIALS AND METHODS

Study Design: Descriptive case series study
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Study Setting: Department of Obstetrics and Gynecology, Lady Atchison Hospital, Lahore.
Duration of Study: Six months 1-4-2023 to 30-9-2023

Sample Size: Total 96 patients were included in this study. Sample size of 96 patients was
estimated by using 95% confidence level, 10% absolute precision with expected percentage of
no side effects of Sayana Press in females of reproductive age group as 48.2%.!! Using formula

o
_ z2 12p(1-p)
=—ta

7% 2 = confidence interval = 1.96| p = prevalence = 48.2%| q = 1-p| d = absolute precision =
10%
Sampling Technique: Non-probability consecutive sampling
SAMPLE SELECTION
Inclusion Criteria:
e All females in reproductive age group presenting to the department of gynecology for family
planning.
e Females having age 18-40 years.
e Females of reproductive age group of any parity.
Exclusion Criteria:
e Females with known or suspected pregnancy
e Female with undiagnosed vaginal bleeding
e Female with Severe liver dysfunction
e Female with Known hypersensitivity to MPA or any component of the drug
e Female using Additional Contraception(s) for Specific Use
e Female with Known or suspected malignancy of the breast
e Patients not willing to be included in the study
DATA COLLECTION PROCEDURE
A total of 96 females who fell into the reproductive age group were selected to participate in this
study, all of whom sought family planning measures through the Department of Obstetrics and
Gynecology. For comprehension, insight and voluntary participation, informed consent was
taken from each patient prior to their inclusion in the study. Study was done after approval from
hospital ethical committee (496/ RC/KEMU). Variables such as age and parity which are
confined in baseline patient demographics were collected for thorough understanding of the

participants.
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Efficacy was defined when there were no side effects, and side effects were reported as given
bellow. Self-reported discomfort in abdomen once per week and lasting for 30 minutes was
considered as abdominal pain, nausea was considered when there was sensation of feeling the
urge to vomit once per week and more than 30 minutes and forceful expulsion of stomach
contents through mouth once in a week was defined as vomiting. Any episode of vaginal
bleeding that requires changing a tampon more than 2 hours for 1 day per cycle was taken as
heavy vaginal bleeding and self-reported pain in head twice a month and not attributed to
neurological condition was defined as headache.

Pain at the site of Sayana Press injection was considered when they reported within 7 days of
administration and lasted more than 24 hours is injection site pain. Amenorrhea was considered
when there was absence of menstrual bleeding for 90 constructive days following the injection.
Pain localized to lumbar region once a week interfering with daily activities was taken as
backache.

Weight change was defined of there was a change of more than 2 kg in body weight from baseline
over 3 months period. Decreased libido was defined as self-reported reduction in sexual desire
for 4 weeks impacting quality of life. Other aches or pains are nonspecific body pains occurring
at least twice per month. Effectiveness is absence of pregnancy in women using Sayanapress
over six months period following the initial injection. Follow up of the patients who participated
in study was vigorously done after their inclusion in the study, till the period they wanted to
conceive again. The statistical software SPSS-v26 was used for data analysis. In order to
effectively present the quantitative variable of age, the mean and standard deviation were
utilized, enabling a more accurate depiction of the data. Conversely, qualitative variables such
as parity and side effects were represented through frequency and percentages.

RESULTS

Total 96 females of reproductive age group were selected for this study. Mean age of the patients
was 31.95+5.06 year. According to the efficacy of Sayana Press, it was efficacious in 66(68.7%)
patients and 30(31.3%) had side effects (Fig-1). According to the side effects distribution,
13(43.3%) had abdominal pain, nausea or vomiting, 11(36.7%) had irregular or heavy bleeding,
9(30.0%) had headaches, 7(23.3%) had injection-site pain or irritation, 7(23.3%) had

amenorrhea, 6(20.0%) had backaches, 4(13.3%) had weight changes, 9(30.0%) had decreased
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libido and 18(60.0%) had other aches or pain. Fig-2. Stratification of side effect with respect to

age and parity has been in tables and showed insignificant difference (p>0.05) (Table-1)

Efficacy Distribution Reported Side Effects (n=30)
Abdominal pain, nausea or vomiting 43.3%
Irregular or heavy blesding LY

Mo

30 (31.3%) Headaches 30,08,

injection-site pain or irmtation & 13.3%
Amenorrhea 13.5%
Backaches 8
Weight chianges 13.3%

Decreased |ibide & U1.0%

Other aches or pains £

ik 0%

10 20 30 30 56
Percentage (%)

Fig-1: Efficacy of treatment
Table-2: Comparison of side effects with respect to parity

Parity Yes Side effect No Total p-value
Nulliparous 5 (22.7%) 17 (77.3%) 22 (100.0%)
Primiparous 10 (28.6%) 25 (71.4%) 35 (100.0%) 0.406
Multiparous 15 (38.5%) 24 (61.5%) 39 (100.0%) ’

Total 30 31.3%) | 66 (68.7%) | 96 (100.0%)

DISCUSSION

The utilization of injectable contraceptives has experienced a surge in popularity within the
realm of contraceptive users, effectively curbing the occurrence of unintended pregnancies.10
Over the course of recent decades, there has been a gradual rise in the percentage of women of
reproductive age who have successfully satisfied their need for family planning through the
employment of modern contraceptive methodologies, including injectable contraceptives. This
proportion has witnessed a notable increase, ascending from a value of 73.6% in the year 2000
to a percentage of 76.8% in the year 2020. Remarkably, within the span of a mere ten years, the
usage of injectable contraceptives has witnessed a twofold augmentation, subsequently
providing comprehensive protection for over 42 million women globally on an annual basis. !>
In particular, community health workers (CHWs) have emerged as a highly effective option for
the provision of contraceptive services, particularly in rural areas where access to healthcare
might be limited.'> Consequently, this situation presents a substantial obstacle in effectively
addressing and fulfilling the needs and preferences of women who desire family planning. As a
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result, it is of utmost importance for health policymakers to critically reassess the various options
for delivering injectable contraceptives, as it has increasingly become the favored method among
women, thereby overshadowing other contemporary contraceptive methods.!#!?

In the context of this particular study, the findings pertaining to the efficacy of Sayana Press
revealed that it was successful in achieving the desired outcome in 66 individuals, which
accounted for approximately 68.7% of the study population. Conversely, it is important to note
that 30 individuals, constituting roughly 31.3% of the sample, experienced side effects as a result
of using Sayana Press.!® In a comprehensive study, it was found that a total of seventy-three
participants, accounting for 9.7% of the overall population, encountered adverse events (AEs).
The occurrence of two serious adverse events was documented, whereby one participant suffered
from a stroke, which was considered possibly linked to the study product, and another participant
experienced a leg fracture, which was determined to be unrelated to the study product. It is
noteworthy that bleeding irregularities were reported by approximately 5.2% of the individuals
among the frequently reported adverse effects by the participant included in the study.!’
However, a rising trend of case of amenorrhea was witnessed as the research progressed. It is
fascinating that when follow up of these participants was carried out during the study, there was
detectable trend showing that there is decrease in number of participants with heavy bleeding as
compared to baseline. This implies that chance of heavy bleeding in the participants decrease as
the study advances. For management and treatment of bleeding irregularities, this detection plays
significant influence among the individuals involved in this study. This implies that among the
participants of this research project, a significant variation in weight is encountered. In addition
, at the month 12 visit a significant proportion of 69.4% participants experienced weight gain.
This concluded that the study product is responsible for increase in weight gain of any
significance among the individuals of study group.'® Moreover, this research study also provide
significant information regarding bleeding irregularities and weight gain which are beneficial in
developing potential side effect and health association. In order to better understand the adverse
effects of study product and its implication in health of individuals, it is important that further
research should be conducted.’

Furthermore, an additional 4.9% of the subjects opted to discontinue the treatment due to their
earnest endeavor to conceive a child. Moreover, a minuscule fraction of 0.7% reported the
occurrence of irregular menstruation, while an identical percentage experienced the unpleasant

sensation of pain at the injection site. In a subsequent study, an overwhelming majority of 71%
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who underwent the Sayana press injection did not encounter any untoward side effects. It is
worth noting that the findings of the current study are fully aligned with the outcomes of
previously conducted research endeavors.?

Moving forward, it is imperative for future research endeavors to delve into the identification of
steps that can be taken to effectively implement this practice on a larger scale. Additionally,
further investigations should be conducted to explore the potential of administering alternative
medications to enhance adherence and improve the overall health outcomes of individuals
residing in local settings.

CONCLUSION

The findings of the study revealed that Sayana Press, a contraceptive method, was deemed
satisfactory by the women within our specific demographic. This information is of great
significance as it not only offers valuable insights to the government, but also serves as a crucial
steppingstone towards the potential implementation of Sayana Press. Furthermore, it prompts
the government to contemplate the prospects of future research focusing on self-injection
methods, thereby ensuring a comprehensive understanding of the topic.
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INTRODUCTION

Childhood cancer care is being faced with multiple challenges due to poor access to early and

correct diagnosis and treatment which is crucial for their better survival. Poor treatment outcomes
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of children with cancer in low-middle-income countries (LMIC) result from defective

mechanisms in their care pathways from diagnosis to referral for treatment, and follow-up.
The extent of missed diagnoses, under-diagnoses, or delayed diagnoses is directly connected to
inadequate healthcare infrastructure and service delivery. Many LMICs have a paucity of trained
multidisciplinary teams and reduced childhood cancer awareness, health education, and information
among the public and healthcare professionals. These barriers are enhanced further by poor
socioeconomic support and financial risk protection.'
The inequity in outcomes of children resulting from delayed detection, referral, diagnosis, and treatment
in LMIC corresponds to global socioeconomic, health infrastructure, and trained workforce inequalities.
Childhood cancer survival can be improved by gradually improving the quality, access, and coordination
of healthcare services in all but mainly rural populations in LMICs.? The challenges of children with
cancer from war and conflict areas during their diagnosis, treatment, and continuous care need to be
addressed with the support of international communities and NGOs. To support the health of displaced
people is a challenge shared by the health system in the host countries, intensified by their political
instability and economic decline. These challenges were escalated with travel restrictions between
countries during the COVID-19 pandemic. Although estimates of childhood cancer cases are not
available, it is assumed that there is a high prevalence of advanced and unrecognized cancer cases in all
age groups fleeing from low-income countries in humanitarian crises.’

The quality of life of these families of the children with cancer being treated in neighbouring
countries should be enhanced by devising comprehensive family-centered care plans by the receiving
countries. There are very few studies done in the region to explore these challenges experienced by these
families while taking care of their children in the neighbouring countries.* Children’s Hospital Lahore,
offers Afghan children diagnosed with cancer, curative and palliative care services free of cost and they
are never refused these services despite resource-constrained settings. Their survival is affected by the
long travel times required to reach the primary treatment center in Lahore.’ Armed conflict in Afghanistan
has continued for over four decades resulting in destroyed health infrastructure in the country resulting
in many Afghans seeking cancer care in neighboring countries including Pakistan.®
This study aims to deep dive these challenges faced by them during the course of their treatment.
Unfortunately, established comprehensive childhood cancer care centers, forcing them to travel to other
countries to explore treatment options, complicating further the cancer ordeal. Research on evaluation of
distress linked with childhood cancer and psycho-social needs is deficient in this region except for few
studies done in Iran, Jordan, and Turkey to explore these challenges faced by these families during cross-

border childhood cancer care.
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MATERIALS AND METHODS

Study design: Cross sectional study

Setting: Paediatric Haematology/Oncology Unit, University of Child Health Sciences (UCHS),
Children’s Hospital Lahore Pakistan

Duration: The study was done from 1* January to 31% March 2023

Sampling technique: The sampling was done by a non-purposive convenient method and data was
collected through face-to-face interviews based on a questionnaire developed and validated by two
experts.

Sample size: 24 children

Inclusion Criteria:

Children of age 1-16 years old from cross-border and, on active chemotherapy for either leukemia or
solid malignancies

Exclusion criteria:

1- Children with cancer on active treatment in Children’s Hospital Lahore from Pakistani nationality

2- Children on follow-up care

3- Children on palliative care

Data collection procedure

The study was done by conducting interviews with Afghan caregivers of these children to explore their
socioeconomic hurdles, financial and communication difficulties, and effect of this illness on these
families and their hopes of cancer cure. Interviews were conducted with twenty-four families: fathers,
grandfathers, elder brothers, or mothers of children under treatment aged 24—65. Their children were aged
2-16 years. Majority of the fathers were laborers, daily wagers, who were either illiterate or had
elementary education. These children were diagnosed with Rhabdomyosarcoma, Acute lymphoblastic
leukemia, or Wilms tumor. Approval from the Institutional Ethical Review Board was obtained prior to
starting the study and consents obtained from the parents and caregivers for enrolment in the study. One
of the fathers volunteered to provide the services of a translator free of cost throughout the interviews.
Parents of those children actively treated were included and parents not willing for interviews were
excluded. Interviews were conducted and data analysis done by SPSS 26.

RESULTS

The study included children with mean age of 7.4+4 years and majority were males 79%. The main
languages were Pushto (45%) and Dari (55%). Fifty percent understood considerably basic Urdu, 25%

understood well and 25% did not understand at all. These families travelled from different states of
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Afghanistan including Kabul, Herat, Jalalabad, Khust, Mizar shah, Ghazni, Baglan, Kandhar and others

with a mean distance of 1340 Km.

Table 1: Demographic profile of Afghan children with cancer (N=24)

Characteristics Domain Category n (%) or Value
Age (years) 7.4+4.24
Male 19 (79.0%
Gender Female 5 (2( 1.0%) :
0
Mother Language PDl:li}ilto } ; 245‘2?)"//(3
Number of siblings (median) 6
Demographic | "Monthly income (median) 10,000 PKR
Profile . ALL 16 (67.0%)
Diagnosis Solid Tumors | 8 (33.0%)
Youngest sibling age (mean) and median 3.8 years
Distance to CHL (mean) and median 1340 KM and 1250 KM
Total Travel Hours (mean) 27 Hours
One Trip Cost (mean) 13,000 PKR
Little 12 (50.0%)
Understand Urdu Yes 6 (25.0%)
Converse Urdu Yes 3 (12.5%)
Converse English Yes 0 (100.0%)
o Translator Available Yes 4 (16.6%)
Communication Very Difficult | 12 (50.0%)
Barriers o -
Communication Urdu Difficult 9 (37.5%)
Not Difficult 3 (12.5%)
Mild 4 (16.6%)
Barrier Moderate 6 (25.0%)
Severe 14 (58.4%)
Father 11 (45.8%)
Accompanied by Mother 1 (4.2%)
Parents 6 (25.0%)
Elder Sibling 6 (25.0%)
Grandparents 14 (58.4%)
Siblings care Mother 7 (29.1%)
Impact on Themselves 3 (12.5%)
Family Affected 12 (50.0%)
Dynamics Schooling Stopped 3 (12.5%)
No Effect 5(20.8%)
Not Schooling | 4 (16.7%)
Expenses by Themselves 3 (12.5%)
Others 21 (87.5%)
Emotional Neglected 20 (83.4%)
Distressed 4 (16.6%)
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Most of the children 67% were on ALL treatment, they needed to stay longer for the intensive phase of
chemotherapy in contrast to solid tumors with a paucity of translation facilities with the healthcare
providers’ team. Table 1 depicts the effects on family dynamics due to the long stay of the child with
cancer away from home accompanied by the main breadwinner of the family away from home, siblings’
schooling, and compromised care of the rest of the family during this ordeal. The family dynamics are
significantly affected financially, emotionally, and socially as shown by most of their families being
dependent on relatives, neighbors, and community members for financial matters along with a marked
effect on siblings’ schooling during this duration. (Table 1)

Figure 1 shows the challenges these families have had in arranging a proper shelter for the patient and
chaperons during the visits to Children’s Hospital Lahore though most of these families were unable to
afford to go back home sooner than a year. Figure 2 summarizes the financial burden and daily unmet
needs of these families as 96% of families borrowed money at various times for daily expenses, food,

and other needs.
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DISCUSSION

In the present study, these children had acute lymphoblastic leukemia (ALL) in 67% and solid malignancies in
33% of cases as was the case for refugee children <18 years from Syria and Iraq being treated in Turkey, Lebanon,
and Jordan with Leukemia being most common among these children.” We analyzed the extent of challenges faced
by these families travelling from Afghanistan to Lahore Pakistan to get treatment for their children diagnosed with
cancer. These children were treated with equity with local children and provided all the treatment facilities free of

cost and without any external funding provided by foundations as described in many studies done in Jordan,
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Lebanon, and Turkey.” Syrian refugees in Turkey have access to cancer care services free of cost and after
completion of the treatment course, they leave Turkey and go back to Syria as there is disrupted healthcare services
locally, like Afghanistan due to ongoing war crisis in these countries. The increased diagnostic interval documented

could be due to the migration and registration process, financial burden, and reduced health literacy.®’

Childhood cancer results in increased psychological distress for families, directly associated with parents having
children with cancer facing financial issues in Lebanon'’, requiring social support and coping strategies to maintain
optimism and family integration compared to patients even treated in their own countries or abroad.!' Parents need
coping mechanisms to deal with Psychosocial and marital distress and impaired family functioning integrating
social support and better communication for parental emotional problems.'*' There are multiple factors related to
depression diagnosed among mothers of children having cancer were linked with social factors like marital status,
parental literacy, income, children cancer diagnosis), and stress factors (care-giving burden, cancer-related and
general stress) requiring emotion-focused coping and perceived social support and other suitable effective
preventive approaches along the course of illness.'*'* These families have had a median monthly income of only
10,000 Pak Rupees with a median number of six siblings and the youngest child of 3.8 years mean age and 29%
of these children were accompanied by the mother and 58% were taken care of grandparents at home followed by
mother (29%), and siblings (13%) indicating the extent of familial dynamics disruption and stress. In 50%of cases,
siblings' schooling was affected and 13% stopped schooling due to this ordeal. 83% of the families claimed that
the emotional well-being of family members back home has been affected and 17% feel distressed. Family domains
were affected badly as 88% of families were financially dependent on relatives, neighbors, and community
members for daily expenses and 71 % of siblings were taken care of by grandparents or themselves alone

unsupervised by parents or relatives.

A study was done to identify the increased emotional stress faced by children with cancer, caused by multiple
factors including lack of provision of psycho-social support as most patients come from faraway places with
paucity of basic health facilities. Surprisingly the siblings showed better emotional health Pediatric Emotional
Distress Score (PED) was less than 28 (mean 23.4), probably related to the joint family system with grandparents
greatly involved in childcare. About one-third of siblings had their anxiety scores above the clinical threshold
emphasizing the significance of psycho-social support to all family members including the children with cancer. "
Siblings’ resilience is well documented, but mechanisms should be explored to define and implement sibling
support programs accessible to these families independent of socio-demographic factors like ethnicity, financial

burden, and parental education to improve siblings' Psychosocial well-being.'*

The psychological stress experienced by caregivers of children related to their diagnosis is well documented. '’
Domains of caregiver psychological adjustment ranging from depression, anxiety, and post-traumatic stress
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symptoms and stress resulting from general life stress, child’s treatment-related stress, their perceptions of
treatment intensity, and life threat directly or indirectly related to cancer diagnosis.'® A study done in Singapore
demonstrated practical, emotional, and cognitive problems being related with distress in non-resident caregivers
and these problems could arise being dislocated from their home country.' A study was done in Iran's public sector
hospital for assessment of stress in mothers of children being treated for acute lymphoblastic leukaemia explored
the relationship between the availability and satisfaction of social support and caregiver burden (CB) and described
that the greater the social support, the lesser the burden for caregivers despite caring young children and prolonged

treatment durations.?

Among these challenges, logistics travelling from different provinces to Lahore Pakistan with a mean travel of
1340Km (1250 KM median) and a mean travel time of 27 hours and one trip costing them 13000 PKR, while 35%
of children and families travelled <200 Km and 56% families 200-500Km and only 9% had to travel >500Km to
reach the primary treatment center in a study done in Lahore Punjab Pakistan.'® There are many patients with
cancer within Afghanistan who are currently forced to travel long distances to get treatment elsewhere. The arduous
journey is due to ongoing conflict in different regions of Afghanistan. As they often travel with several relatives,
increasing total expenses and resulting in family dynamics disruption back home. Pakistan Afghan border control
/immigration process allows them to enter Pakistan for a limited period increasing their difficulties in completing
long courses of treatment and follow-up and overall outcome assessments of patients including pediatric cohort

(20.3%).6

Syrian refugees preferred to travel to Turkey where free treatment services were available in public sector hospitals
for children with cancer though many also travelled to Jordan and Lebanon where they were obligated to pay
treatment costs partially as they were exposed to disrupted healthcare in their own country due to war and armed
conflicts since 2011. These children arrived in advanced stages of cancer due to multiple factors such as local
inadequate healthcare services, poor referral pathways, communication barriers, inadequate transportation means,
and reduced income to seek medical help. They documented inferior outcomes with overall survival less than
Turkish children in the same hospitals.” Another study done in Jordan highlighted the increased load of children
cancer in the displaced populations in Jordan and explored their dynamics and success of lifesaving initiatives for
children being treated in Jordan displaced from Syria, Palestine, Iraq, and Yemen at The King Hussein Cancer
Center (KHCC) and Foundation (KHCF) in partnership with the St. Jude Children’s Research Hospital, treating
968 non-Jordanian children with cancer since 2011-2022. Such pediatric cancer care models and continued funding

mechanisms are required for sustainable availability of cancer care services for displaced communities.?'

The Household Materials Hardships (HMH) review revealed that 96% took loans despite this they were unable to
have adequate lodging, appropriate food, safe portable water, and safe sanitation practices. 33% were able to get a
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place in hospital boarding and the rest slept in sheds (50%) and corridors (12%), and only one family rented a
room during their stay for the treatment course. Another study done in Children’s Hospital Lahore described 58%
of parents took loans and 68% borrowed money while treating their children with cancer.'® One of the most
consistent barriers to accessing healthcare facilities among stigma, culture, and communication was financial
challenges with limited disposable incomes of these families requiring improved funding mechanisms by
foundations currently focusing on the communicable disease spectrum of children globally need to be sought out
to save more lives.”?* Atun et al' explored the current evidence on financial challenges related to childhood cancer
globally, describing the current definitions and assessment, their components, and the extent of variations by
country income. The domains of financial hardships reported included medical (clinical labs, procedures, and
supportive care) and non-medical (accommodation, transport, travels, utilities, food, educational fee) out-of-pocket
expenses, indirect costs (lost daily wages, income, jobs, neglecting children and household) various monetary
coping mechanisms, psycho-social and behavioral trends, and adjustments in LMIC and compared with High-
income countries (HIC). They concluded that there is an essential need to implement an evidence-based tools with
validated interventions to devise effective policies enabling to tackle economic adversity in children cancer which

is a leading factor towards poor health outcomes and survival disparities worldwide.”*

Only12% of families were able to converse in Urdu,50% understood basic Urdu, and neither did they know English
to communicate with hospital staff and a translator facility was available for only 16%. 50% found it very difficult
to communicate in Urdu with healthcare providers and 37% moderately difficult. 58% perceived the
communication barrier as severe, 25% moderate, and 17% mild. These families spoke either Pashto or Dari.®
Studies done in Turkey for refugees from conflict countries showed that once these families reached there after a
great ordeal, they faced many challenges like registration in an appropriate comprehensive healthcare facility,
communication barriers, lodging, provision of good nutrition, and safe sanitation to children with cancer on

treatment despite legal regulations in place from the local Governments.””

A huge incursion of resources is required to precisely evaluate the cancer burden and to facilitate improved
comprehensive cancer care in LMIC having humanitarian crises. There are opportunities to upgrade cancer care in
such situations, including empowering refugees and host community perspectives and developing a precise policy
framework for cancer care in humanitarian conflict populations.?* The long and challenging cancer journey of these
patients, with uncertain follow-up courses is very irksome. The lack of a cancer healthcare capacity in Afghanistan
after many years of conflict should promote initiatives to build infrastructure and strengthen health systems by
policy makers to support post-conflict local, national, and cross-border cancer care.”> Global Policymakers and

politicians should identify and prioritize socioeconomic inequities strongly affecting cancer outcomes as

a global public health issue, especially in places where these disparities are growing, bringing advanced
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preventive and curative cancer interventions accessible to all.?® According to one of the WHO report
Afghanistan’s health system is on the edge of collapse. There is a need for urgent action to be taken to prevent the
country from facing an imminent humanitarian crisis and to identify methods to scale up health response by

engaging stakeholders.?’
CONCLUSION

These families of children with cancer being treated cross-border are facing immense challenges
requiring efficient Socio-Economic support and the need for the availability of dynamic parental support

groups to lessen the severity of their long ordeals cannot be overemphasized.
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ORIGINAL ARTICLE

ABSTRACT

Background: The prevalence of varicose veins in the legs is commonly
observed across the global population. However, the specific prevalence of
varicose veins and the associated risk factors within the Sahiwal division are
not clearly known. Objective: This study aimed at clarifying the risk factors
for varicose veins among teachers in Sahiwal division. This study's objective
was to evaluate the risk of varicose veins among teachers Sahiwal division,
Pakistan. Methodology: Distributions of frequency and percentage were
used to summarize the data. The t-test and chi-square test were used to assess
statistical significance. This cross-sectional survey was carried out during
February to April 2025 among teachers of both genders working in Sahiwal
division's Primary, elementary, and high schools. Results: Mean age of both
gender were 42.2 +2.06 years, 306 (51%) of the 600 participating instructors
were male, while the remaining teachers were female. Pain in the legs
increase especially during work (20.5%). The majority of participants
(31.0%) had been employed for more than 15 years, and (41.0%) had been
standing for fewer than five hours each day. Spider leg-shaped veins were
the most noticeable symptom (24.2%). Swelling in the leg or ankle, was the
common indicator (40.5%). 179 instructors in all had a family history of
varicose veins; 84 of them (14.0%) had already received a varicose vein
diagnosis. Conclusion: Obesity, family history, more than five hours
standing is associated risk factor of chronic venous insufficiency and
varicose veins among teachers that are above 45 years old. In summary,
female educators who have a family history of varicose veins are at a higher
risk of chronic venous insufficiency and varicose veins disease. Teachers in
the Sahiwal division have a significant prevalence of varicose veins. This
study indicates that teachers are far more likely to develop the disorder
because of the way they work, which accelerates the condition's
advancement.

The healthcare professionals frequently ignore chronic venous disease (CVD) because to a lack of
understanding of the scope and severity of the issue, as well as an insufficient understanding of the
different ways that primary and secondary venous illnesses show.! The number of people affected by
CVD and the socioeconomic effects of its more severe symptoms are connected to the disease's
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importance. The venous system of the lower extremities is affected by a disorder known as chronic
venous insufficiency (CVI) which leads towards varicose vein problem.? The World Health Organization
(WHO) describes varicose veins as long, dilated, and tortuous veins that typically appear in the legs.
They may result in pain, discomfort, edema, heaviness, and occasionally problems such as blood clots or
ulceration.’> Though they are frequently seen as a cosmetic issue, they can also be an indication of
underlying venous insufficiency, a condition in which the valves of veins are incompetent, causing blood
to pool and internal pressure to rise. In the adult population, the estimated prevalence of varicose veins
ranges from 5% to 30%. The male to female ratio is 3:1, while a more recent study suggests that the male
prevalence may be higher.*

The Framingham Study provides an estimate of the growth rate of varicose veins, reporting a yearly
incidence of 1.9% for men and 2.6% for women.>® Varicose veins are more common in advanced,
developed nations than in developing nations. Age, sex, obesity, pregnancy, a family history of varicose
veins, phlebitis, and a history of leg injuries are risk factors that have been linked to CV1.? Varicose veins
affect between 10% and 60% of people worldwide. As opposed to up to 30% in the West, this prevalence
is higher in the Asian region.’ The research study indicates that up to 62% of Saudi Arabians are affected,
with a yearly increase in frequency of roughly 5% for women and 2% for men.!°

According to a Mangalore study, 170 patients with varicose veins were admitted to tertiary medical
facilities between May 2011 and April 2014.The age range of 41 to 50 years old accounted for the
majority of cases (31.2%). There were 127 men (74.7%) and 101 unskilled workers (59.4%) in the
majority. In 123 cases (72.4%), superficial veins were implicated.!! The studies '''* also suggested that
teachers had a 37.8% frequency of varicose veins, with a higher prevalence in female teachers. One
possible cause of varicose veins in teachers could be long standing and insufficient sitting intervals.'® in
their study suggested that foam Sclerotherapy for chronic venous ulcers administered under ultrasound
guidance has been linked to a high rate of healing and a low risk of recurrence.

The study based on the patients in Pakistan was conducted by'® in surgical ward of the Mayo Hospital,
Lahore. Most of the patients in our study were men; the male to female ratio for those with varicose veins
was 3:1, and the majority of the men had either class 2 or class 5.

The p-value for the class of varicose veins and gender was 0.25, indicating that there was no significant
association between the two variables. In their study they concluded that male patients in their study
group had greater suffering than female patients. The incidence rate was similar for individuals of all
ages. Our motivation to investigate the etiology of varicose veins came from the study of'%!® Further

investigation into the risk factors associated with female gender and career is necessary. In addition, we
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now have more patients with varicose vein issues from Lahore, Rawalpindi, and Multan. We also collect

data from people who have particular skin diseases and are dealing with varicose ulcers.
This study uses a multifaceted method that incorporates qualitative interviews, epidemiological data, and
cultural assessments in order to provide a comprehensive picture of varicose vein. The ultimate goal of
this research project is to improve the general health and quality of life for people in Punjab and beyond
by providing evidence-based techniques for the prevention, diagnosis, and management of varicose.
Material and Methods
Study design: Observational, cross-sectional, and quantitative research design based on primary data
collected through a face-to-face of the adult teacher’s population
Setting: Sahiwal division
Duration: February to April of 2025
Sampling technique: study was carried out at 32 randomly chosen schools between (primary level 10,
middle level 8, and High level 14)
Sample size: A total of 610 school instructors were selected to participate in the study. The participants
included 310 men and 300 women.
Sample selection criteria
e Inclusion criteria

Male and female instructors working in Sahiwal division, teaching any level age 25-59 years old.
e Exclusion criteria
Teachers who have taught for less than three years.
Data collection procedure
The study was started after approval from approval of Ethical committee of the Government College
University's Research and Ethics Committee GCU-IIB-471]. Informed consent was obtained from all
subjects involved in the study. The participants were given the questionnaire in person along with a leg
examination. After gaining their consent, 610 school instructors in all were chosen for the study. Every
participant received an explanation of the study's purpose. They had all of their questions and concerns
answered before the questionnaire was given out. Six hundred and 610 subjects (310 men and 300
women) aged between 25-59 years were recruited. After excluding 10 subjects due to missing data, we
analyzed the data of 600 participants (306 men and 294 women). This cross-sectional study was
designed to examine the determinants of VV. The authors constructed a structured questionnaire based
on the available literature regarding attitudes, perceptions, and behaviors for varicose veins; the

questionnaire was divided into three parts:
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Participants' age, gender, height, weight, and other personal and demographic data were gathered in the
first section. The second section collected information about the workplace, such as employment
responsibilities and length of service. Information about varicose veins, including symptoms and results
from a physical examination of the legs, was covered in the third section.

Participants completed the questionnaire during in-person sessions. Following each completion,
researchers probed their comprehension of the survey items to evaluate the instrument's face validity.
After completing the questionnaire, the participants were also asked which questions they found unclear
and the reasons for their confusion. Feedback from this pretesting phase was used to update and refine
the questionnaire. The actual data collection was then carried out during February to April 2025 by three
interviewers who were trained in face-to-face survey methodology. These interviewers used the updated
questionnaire to conduct the interviews. Since the survey participants were volunteers recruited during
the sampling stage, a total of 610 adults ultimately took part in the survey. This represented a very high
response rate of 98%

Measurement of risk factors

The study evaluated several known risk factors for varicose veins, including sex, age, body mass index
(BMI), family history, smoking, and prolonged upright standing posture at work. Through the
questionnaire, the participants were asked about the number of hours they spent standing during their
workday, as well as their occupation. Based on the duration of standing, the jobs were categorized into
two groups: those where workers stood for 6 or more hours per day, and those where workers stood for
less than 5 hours per day (with 5 hours being the median standing duration). Using these job categories,
the study subjects were then divided into three groups based on their working conditions:

e Subjects who stood upright for prolonged periods (5 or more hours) without substantial movement.
e Subjects who stood for prolonged periods (5 or more hours) with substantial movement.

e Subjects who did not stand for prolonged periods (less than 5 hours).

This categorization allowed the researchers to assess the potential association between prolonged

standing posture and the risk of developing varicose veins.

Statistical analysis

Distributions of frequency and percentage were used to summarize the data. The t-test and chi-square test
were used to assess statistical significance. A multivariate logistic regression analysis was carried out to
look more closely at the relationships. This made it possible to calculate odds ratios along with 95% CI.

The p-value was deemed statistically significant if it was less than 0.05. The data was extracted, edited,
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coded, and then imported into IBM SPSS Statistics version 29.0 for Windows!® Teachers' body mass
index (BMI), years of teaching experience, teaching grade, standing hours, and demographics were all
included in the descriptive analysis. Additionally, data was compiled on instructors' smoking habits,
medical history, and family history of varicose veins. The association and distribution of varicose vein
symptoms along with years of teaching experience and standing hours were evaluated using cross-
tabulation. This made it easier to determine the teachers' risk factors for varicose veins.

Results

Table-1demonstrates that 600 teachers who met the inclusion criteria in total filled out the survey
questionnaire. The average age of teachers was 42.2 &+ 2.06 years old, with a range of 25 to 59 years. Of
these, 185 (30.8%) were primary school instructors, 212 (53.3%) were middle or intermediate school
teachers, and 203 (33.8%) were high school teachers. 294 (49.0%) of the teachers were female, while
306 (51.0%) were male. In terms of years spent teaching, 103 (17.2%) had been teaching for three to six
years, 137 (22.8%) for seven to ten years, 174 (20.0%) for eleven to fourteen years, and 186 (31.0%) for
fifteen years and beyond. 354 people (59.0%) stood for six or more hours a day, compared to 246 people
(41.0%) who stood for five hours or less. An exact of 253 (42.2%) were overweight and 182 (30.3%)
were overweight. Table 2 represents the medical and family history of varicose veins among teachers in
Sahiwal division, Pakistan. A total of 179 (29.8%) teachers had a family history of varicose veins, 209
(34.8%) were diagnosed with varicose veins previously and 163 of teachers (27.2%) were smokers. Table
3 shows that participants' reported symptoms of varicose veins include leg pain, which is more common
during work (20.5%), leg cramps at night (18.5%), a heaviness in the legs (22.2), leg pain that is only
relieved by medication (17.8%), and itching around the veins in the legs (28.5%). Total of (31.2%)
teachers did not exhibit any indications of varicose veins. Table 4 displays the indications of varicose
veins found during the clinical evaluation of Sahiwal Division teachers. Spider leg-shaped veins were the
most common sign (15.0%), followed by leg vein swelling and limp (28.3%), leg scar (21.7%), and
change in leg skin color (35.2%). Other signs included eczema or rash on the legs (27.8%), leg or ankle
swelling (40.5%), and pain when touching the leg veins (31.7%).

Table S shows that the most commonly reported sign/symptom among teachers who stood for less than
5 hours per day was pain in the legs, especially during work, occurring in 32.1% of this group. This was
found to be statistically significant.

In comparison, the most prevalent signs/symptoms among teachers who stood for 6 or more hours per
day were swelling and visible varicose veins in the legs, reported by 22.9% and 22% of this group

respectively. These findings were also statistically significant.
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In summary, the distribution of varicose vein signs and symptoms differed based on the duration of
standing during work. Teachers who stood for shorter durations (<5 hours) were more likely to experience
leg pain, while those who stood for longer periods (>6 hours) more commonly reported swelling and
visible varicose veins in the legs. These differences were statistically significant. Table 6 revealed several
factors that were associated with the prevalence of varicose veins among the teachers, varicose veins
were diagnosed in 23% of female teachers, compared to 14.8% of male teachers. This difference was
statistically significant (p=0.037). Years of teaching experience: 24.5% of teachers who had been teaching
for 12-15 years were diagnosed with varicose veins. This was significantly higher than the 8.8% rate
observed among those who had been teaching for 4-7 years (p=0.048). Family history: 31.4% of teachers
with a family history of varicose veins were found to have the condition themselves. This was
substantially higher than the 11.6% rate among those without a family history. In summary, female sex,
longer teaching experience, and a family history were identified as factors significantly associated with
a higher prevalence of varicose veins among the teachers in the study.

Table 7 shows our research finding, in the older group (>45 years old), having a family history of VV
was a risk factor; however, in the younger group (<45 years old), the effect was not statistically
significant. In the older group, we observe that a significant risk factor for lower limb VV is having a
family history. According to our research, the older group's(>45 years old) prolonged standing at work
did not have a statistically significant effect until they were standing for more than five hours every day.

Standing for longer than five hours a day was similarly linked to an increased risk in the older group (OR

=2.31).
Table-1: Participant personal information
Personal Info. | Frequency | Percentages %
Grade
Primary 185 30.8%
Middle 212 53.3%
High 203 33.8%
Age in Years
25-34 74 12.3%
35-44 79 29.8%
45-54 182 30.3%
55 and above 265 44.2%
Gender
Male 306 51.0%
Female 294 49.0%
Teaching Years
3-6 years 103 17.2%
7-10 137 22.8%
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11-14 174 29.0%
15 and above 186 31.0%
Standing Hours

Less or equal than 5 246 41.0%

Greater or equal than 354 59.0%
Body Mass Index

Normal 165 27.5%

Overweight 253 42.2%

Obese 182 30.3%

Table-2:Varicose veins in the participants' medical and family histories

Information ] Frequency \ Percentage %
Diagnosed with VV
No 391 65.2%
Yes 209 34.8%
Smoking
No 437 72.8%
Yes 163 27.2%
Family History of VV

No 421 70.2%

Yes 179 29.8%
Table-3:Participants' reported varicose vein symptoms

Symptoms Frequency | Percentage %
Leg pain that is only treated with medication | 107 17.8%
Itching around the vein in the legs 171 28.5%
Heat or itching around the legs 89 14.8%
A feeling of heaviness in the legs 135 22.5%
Legs cramps at night 111 18.5%
Pain in the legs increase especially during work| 123 20.5%
None of these 187 31.2%
Table-4: Clinical examination findings for varicose veins in the participants
Clinical analysis Frequency Percentage %

Leg Ulcer 130 21.7 %
Leg Scar 105 17.5 %
Swelling and limp in legs vein 170 28.3 %
Spider legs shaped veins 145 242 %
Change in the leg skin color 211 352 9
Swelling in the leg or ankle 243 40.5 %
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Pain when touching the leg vein 190 317 %

No Signs Detected 213 35.5 %

Eczema or rash 167 27.8 %

Table-5: Information about standing hours and varicose vein symptoms
Teachers Standing Hours in a day

Assessment <5 Hours | % > 6 Hours % P Value
No signs detected 137 22.8% 107 17.8% 0.001
Leg pain that only goes away by taking pain killers | 110 18.3% 124 20.7% <0.001
A feeling of heaviness in legs 93 15.5% 155 25 8% 0.014
Legs Cramps at night 140 23 3% 189 31.5% 0.052
Pain in the legs increases especially during work 193 32.1% 210 359 0.001
Symptoms of VV teachers had 56 9.3% 71 11.8% 0.045
Eczema or rash on the legs 121 20.7% 187 31.2% 0.014
Leg Ulcers 103 17.1% 201 3359 0.002
Swelling in the legs or ankle 147 24.5% 233 38.8% 0.087
Pain when touching the legs vein 151 25 1% 245 40 8% 0.061
Change in the leg skin 122 20 3s% 213 3559 0.004
None of these 170 28.3% | 101 16.8% 0.004

Table 6: Varicose vein-related factors among the subjects

varicose veins Diagnostic
Varicose Vein associated Factors No % Yes % P Value
Age In years
25-34 years 21 35% |0 0%
35-44 years 34 5.6% |23 3.8%
45-54 years 198 33.0% | 45 7.5% 0.021
55 and above 211 35.1% | 68 11.3%
Gender
Male 219 36.5% | 87 14.5%
Female 245 40.8% | 49 8.1% 0.045
Teaching in years
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3-6 years 35 58% |14 2.3%

7-10 years 177 29.5% | 29 4.8%

11-14 years 128 21.3% | 33 5.5% 0.077
15 and above years 124 20.6% | 60 10.0%
Standing Hours

Less than or equal to 5 174 29.0% | 19 3.1%

Greater than 6 290 48.3% | 117 19.5% | 0.004
Body Mass Index

Normal 74 12.3% | 14 2.3%
Overweight 157 26.1% | 55 9.1% 0.007
Obese 233 38.8% | 67 11.2%

Family History

Yes 132 22.0% | 48 8.0%

No 332 55.3% | 88 14.7% | 0.014
Smoking

Yes 274 45.6% | 55 9.17%

No 190 31.6% | 81 13.5% | 0.001

Table7: Multivariate logistic regression among the factors of subjects related VV

Factors Frequency Odd Ratio 95% Confidence | P value
Daily Standing Hours

Less than or equa| 174 1.02 0.8-11.6 0.459
Greater than 6 290 2.31 1.6-9.3 0.018

Teaching in Years

3-6 years 35 7.4 4.3-18.1 0.237
7-10 years 177 6.3 2.7-19.2 0.411
11-14 years 128 11.9 5.4-23.7 0.013
15 and above yea] 124 9.6 6.1-23.5 0.021
Age in years

25-34 years 21 9.1 3.2-21.8 0.681
35-44 years 34 11.7 6.7-28.8 0.237

PJBMR VOL. 03 ISSUE 02 April - June 2025 86|Page

www.pjbmr.com



Faraz AA, et al.

45-54 years 198 8.2 2.3-24.5 0.002

55 and above 211 7.6 2.7-19.8 0.007

Gender

Male 219 10.9 5.4-26.3 0.074

Female 245 12.0 6.1-29.5 0.032

Family History

Yes 132 1.8 0.2-8.4 0.001

No 332 53 1.8-13.7 0.089

Body Mass Index

Normal 74 2.8 0.4-10.7 0.187

Overweight 157 4.3 1.9-17.5 0.041

Obese 233 5.9 2.4-21.6 0.002
DISCUSSION

The prevalence of varicose veins, a prominent sign of vascular problems, is rising as a result of a number
of factors, including age, sex, and extended standing. In this study, instructors from several schools in the
Sahiwal division were asked to rate their risk of varicose veins. The study employed a cross-sectional
design with questionnaires. The results showed that 30.3% of the participants were in the 45-54 age
group, representing a relatively older population. In terms of gender, 51.0% were male and 49.0% were
female. The majority of the participants (>15 years) had extensive teaching experience. Additionally,
more than three-fourths of the teachers had a high body mass index (BMI). Previous diagnosis of varicose
veins was reported by 18.5% of the participants. However, the study found a higher prevalence of
varicose veins among teachers in the Sahiwal division compared to previous reports. This difference
might be attributed to lifestyle and environmental factors that vary between different cities.

The study found that among the 21 teachers aged 25-34 years, none had been previously diagnosed with
varicose veins (VV). In contrast, out of the 265 teachers aged 55 years and above who participated in the
study, 211 (35.1%) were diagnosed with VV. The prevalence of VV diagnosis was slightly lower (33.0%)
among the 45-54 age group, but the total number of teachers in the older age groups (45 years and above)
was the highest in the study population. These findings align with the understanding that older age is a
well-established risk factor for developing venous diseases. As individuals age, the calf muscles weaken,
leading to increased pressure on the superficial veins. Additionally, the gradual deterioration of the vessel

walls over time contributes to the higher prevalence of venous disorders in the elderly.!? Supporting this,
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a previous study in the United States found that the prevalence of VV was less than 1% in men and less

than 10% in women younger than 30 years of age.

Regarding the diagnosis of V'V, there was a substantial difference in the current study between male and
female professors. The proportion of male teachers with a diagnosis was 36.5%, while the for female
teachers was 40.8%. In the study, female gender was thought to be a risk factor for VV.!* According to
multiple earlier researches, women are more likely than men to acquire VV.!* !> Pregnancy is a significant

factor that raises the frequency of VV in women. '

The majority of teachers (124) had more than 15 years of teaching experience.20.6% of these long-
serving teachers were diagnosed with varicose veins (VV). In contrast, only 5.8% of teachers with 3-6
years of experience were diagnosed with VV, the lowest percentage. However, the overall relationship
between teaching years and VV diagnosis was not statistically significant. 48.3% of teachers who stood
for more than 6 hours per day were diagnosed with VV. This was significantly higher than the 29% VV
prevalence among those who stood for less than 6 hours per day.55.3% of teachers with a family history
of VV were themselves diagnosed with the condition. This was substantially higher than the 22% VV
rate among those without a family history Family history is an established risk factor for venous diseases,
though the specific genetic links are not yet fully identified. The study found a statistically significant

association between high body mass index (BMI) and the diagnosis of VV among the teachers.

In summary, while teaching experience did not show a significant link, other factors like prolonged
standing, family history, and high BMI were identified as important risk factors for varicose veins in this
population of teachers. The study did not include every school in the Sahiwal division, so the findings
may not be fully representative of all teachers in the region. The measurement of standing hours and
weight was based on self-reporting by the participants, which could lead to over- or underestimation of
these factors. The participants did not undergo Doppler ultrasound examinations, which is an important

objective method to diagnose vascular conditions like varicose veins.
CONCLUSION

Varicose veins are a common condition, with a higher prevalence observed in females compared to males.
Teachers, who spend extensive hours standing during their work, are particularly vulnerable to
developing this condition. these findings, further actions are needed to address this issue. Increase
education and awareness among teachers about varicose veins through mass media campaigns and

targeted outreach. Conduct additional research studies to gain a deeper understanding of the prevalence
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and risk factors for varicose veins in the teaching profession. Explore interventions and preventive
measures that can be implemented to reduce the incidence and complications of varicose veins among
teachers. By taking these steps, the goal should be to decrease the burden of varicose veins and improve

the overall health and well-being of teachers in the Sahiwal division and beyond.
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ABSTRACT

Background: Pakistan has an increased incidence of type II diabetes
mellitus, a serious national health problem. Hyperuricemia, which is marked
by increased Serum Uric Acid (SUA) levels, often goes along with diabetes
mellitus type II and raises the threat of Kidney disease, BMI, dietary intake,
and other comorbid diseases all contribute significantly to hyperuricemia.
The research on hyperuricemia among Pakistani diabetic type II patients is
very little. Objectives: To identify the associated risk factors of
hyperuricemia in type Il diabetes mellitus. Method: An Analytical Cross-
Sectional Study was conducted at Government Kot Khwaja Saeed Teaching
Hospital Lahore, involving 362 participants recruited through convenient
sampling over 9 months. Patients aged 30-60 with type II diabetes mellitus
for at least one year were included, while those with type I or gestational
diabetes, known patient of hyperuricemia, relevant medication use, or
unwillingness to participate were excluded. Results: Key results show that
69.6% of patients had no hyperuricaemia levels, while 30.4% had
hyperuricemia. The mean uric acid level ranged from 2.90 to 9.30 mg/dL,
with an average of 5.60 = 0.75 mg/dL. Female gender is the strongest
indicator of hyperuricemia, while BMI, diabetes duration, glycemic control,
and comorbidities showed no correlations. Hyperuricemia was highly
prevalent among housewives, indicating potential lifestyle factors. These
findings stress the need for focused treatments, especially for women, to
reduce hyperuricemia risks in TDM II female patients. Conclusion: This
study reveals that female gender, height, housewives, low saturated fat foods
and eating of the lean meats (poultry, fish, eggs etc.,) are the strongest
predictor of hyperuricemia, with higher prevalence and odds. Factors like
duration of diabetes mellitus in years, glycemic control, BMI and
comorbidities showed no significant associations. Housewives exhibited a
higher prevalence, suggesting lifestyle-related influences. These findings
emphasize the need for targeted measures among females to reduce
hyperuricemia risks and complications.

Diabetes mellitus is considered as a chronic metabolic condition and caused by the presence of high glucose
levels in the blood has remained a significant health challenge in the world. The major causes of the
increased prevalence of diabetes are lifestyle changes, urbanization, population aging '. In 2021, type 2
diabetes mellitus (T2DM) affected almost 536.6 million individuals worldwide and the same issue is
expected to grow to 783.2 million by 2045 2.
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Out of the many complications related to T2DM, a synergistic relationship between metabolic

abnormalities, and the high concentrations of uric acid referred to as hyperuricemia, have been identified
as major determinants of disease progression °. Non-traditional DM marker is uric acid which is a product
of purine metabolism. Recently, there has been growing evidence of the existence of a relationship between
serum uric acid and DM, however, it still remains unclear .

Since T2DM is a metabolic disease, it usually makes it hard in patients to metabolize uric acid and results
to HUA, but its presentation is less evident, especially in diabetic patients °. Whether it is a DM risk marker
or independent risk factor remains unknown, since hyperuricemia is commonly linked to well-known DM
risk factors, obesity, high fructose content in diet, and alcohol drinking ©.

Hyperuricemia was previously reported in diabetic patients to have a poor prognosis associated with high
mortality and likelihood to face diabetes complications which include nephropathy, retinopathy and
neuropathy ’. As per the recent studies, the prevalence rates of hyperuricemia have been recorded to be
different, among T2DM patients in various regions. In a cross-sectional study performed in North-western
Tanzania, it was recorded that 44.4 percent of diabetic patients were hyperuricemic; the values were greater
among female and patients with obesity, chronic kidney disease, or more prolonged duration of diabetes 8.
In a like manner, a local retrospective study has revealed that 8.8 percent of patients had hyperuricemia. It
was also strongly related with an increased duration of diabetes and nephropathy. The majority of patients
had poor glycemic control (74.2%) °. In other local studies, it has been noted that the levels of SUA and
the complications of microalbuminuria and poor indicators of diabetes control such as HbAlc, fasting

glucose, and albumin-to-creatinine ratio (ACR) are strongly linked !'%!!

. Despite a growing body of
evidence, inconsistencies exist in the strength and direction of associations with factors such as age, gender,
diabetes duration, body mass index (BMI), HbAlc, and renal parameters like microalbuminuria. For
instance, while some studies report a stronger correlation of SUA with female gender and older age
Although there is an increasing body of evidence, inconsistencies exists in magnitude and direction of
associations with factors like age, gender, diabetes duration, body mass index (BMI), HbAlc,
microalbuminuria and other renal parameters. As an example, although some authors indicate that SUA is
increased during older age and female gender 2, other studies claim that male sex and obesity are more
predictable 3. Thus, a thorough assessment on the issue of hyperuricemia and its risk factors that vary
among individuals with T2DM especially in underrepresented local populations is necessary and this
research is intended to determine the risk factors of hyperuricemia in the population with T2DM.
MATERIALS AND METHODS

Study Design: Analytical Cross- sectional.
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Study Setting: Government Kot Khwaja Saeed Teaching Hospital, Lahore.
Study Duration: 09 months after the acceptance of Study Proposal.
Sample Technique: Non-probability convenient sampling.
Sample Size: The study sample was calculated by using proportion of adult population with hyperuricemia
which is 38% in parent article '*. The sample size for the current study (n) calculated 362 individuals by
using open epi calculator.
Sample selection Criteria:
Inclusion Criteria:
e Patient with type 11, Diabetes Mellitus.
e Either gender, age ranged from 30 to 60 years older with type II diabetes mellitus were included.
e Duration of DM-II at least of 01 years.
Exclusion Criteria:
e Diabetic Patients with Type 1, Gestational diabetes mellitus and who were taking medications / drugs
which can affect the uric acid metabolism were excluded from the study.
e Known cases of hyperuricemia were excluded from the study.
e Subjects who are not willing to take part in the current research were excluded.
Data Collection procedure
Permission was obtained from the ethical board of the University of Lahore and hospital authorities at the
Diabetic Clinic, Government Kot Khwaja Saeed Teaching Hospital Lahore (GKKSTHL). Patients were
enrolled based on inclusion and exclusion criteria. Each patient was approached directly by the principal
investigator (PI), and oral/written consent was obtained. Information was recorded on a predesigned
questionnaire divided into three parts: (1) Socio-demographic factors, (2) Other relevant information, (3)
Dietary scale. Weight (kg) and height (meters) were recorded to calculate BMI (kg/m?) using the standard
formula. According to Asian classification: Underweight <18.5, Normal 18.5-22.9, Overweight 23-24.9,
Obese 1 25-29.9, Obese 11 >30. Lab tests included Blood Glucose, HbA 1c, Uric Acid, and USG KUB when
needed. Dietary intake was evaluated using the Healthy Unhealthy Eating Behavior Scale (HUEBS) by
Gurtine C. (2020) '°, consisting of 22 items (11 healthy, 11 unhealthy), rated on a 7-point Likert scale
(Cronbach’s Alpha = 0.87, cut-off score = 77).
In the current study, Diabetes Mellitus was defined as having Glycosylated Hemoglobin (HbA1c) > 6.5%,
a Blood Sugar Level of Fasting (BSF) > 110 mg/dL, and a random blood sugar level between 160-200
mg/dL . Hyperuricemia was described as an increased level of Serum Uric Acid (SUA), often > 5.7 mg/dL

in females and > 7.0 mg/dL in males, with cut-off values of SUA being 2.5-5.7 for females and 3.4-7.0 for
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males. Uric acid levels and USG KUB were conducted to rule out Hyperuricemia in the adult population.
Body Mass Index (BMI) was used to show the accumulation of adipose tissue in the body.

Dietary intake of different food items was measured by assessing the food intake over the last 24 hours,
which defined a person's routine dietary intake, with full nutrition requiring a specified number of calories.
The dietary intake in the current study was measured using the Healthy & Unhealthy Eating Behavior Scale
(HUEBS), where the minimum score was 22, the maximum score was 154, and the cut-off value was 77
15 IBM SPSS 25 was used for data entry and analysis. Descriptive analysis assessed frequencies, while
means £ SD were reported for continuous variables. Chi-square tested associations between categorical
variables. Logistic regression identified predictors of hyperuricemia, presenting odds ratios. A p-value <
0.05 was considered statistically significant.

RESULTS

Among the males, 9 out of 153 (8.2%) had hyperuricemia. Among the females, 101 out of 209 (91.8%)
had hyperuricemia. The p-value for males is 0.438, which is greater than 0.05, indicating that there is no
statistically significant association between hyperuricemia and being male. The p-value for females is
0.001, which is less than 0.05, suggesting that there is a statistically significant association between
hyperuricemia and being female. The higher prevalence of hyperuricemia in females compared to males is
statistically significant (p = 0.001). However, for males, the association is not significant (p = 0.438),
meaning hyperuricemia occurrence among males may be due to chance rather than a true difference. The
chi-square test results suggest that gender plays a significant role in hyperuricemia prevalence, with females
being more likely to have hyperuricemia compared to males. However, hyperuricemia among males does
not show a strong statistical association.

The duration of Type II diabetes mellitus (T2DM) did not significantly differ between groups (p = 0.816),
with a mean of 6.23 + 3.99 years in the non-hyperuricemic group and 6.06 = 3.23 years in the hyperuricemic
group. Median durations were 5.0 years and 6.0 years respectively. As expected, uric acid levels were
significantly higher in individuals with hyperuricemia (6.20 + 0.51 mg/dl) compared to those without (5.25
+ 0.69 mg/dl), (p < 0.001), with respective medians of 6.0 mg/dL and 5.40 mg/dL. HbAlc levels were
similar between groups (p = 0.185), with means of 10.10 + 1.19 and 10.22 + 1.33, and medians of 10.20

and 10.30 for non-hyperuricemic and hyperuricemic individuals, respectively.

The total HUEBS score was slightly lower in individuals with hyperuricemia (58.75 £+ 9.19) compared to
those without (60.06 = 8.37) (p = 0.054), but the difference was not statistically significant. Among the

healthy dietary practices, the intake of low-saturated fat foods and lean meats (poultry, fish, eggs) revealed
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statistically significant associations with hyperuricemia, with p-values of 0.018 and 0.026 respectively.
This indicates that individuals who rarely or never consume such foods are more likely to present with
hyperuricemia, suggesting a potential protective role of these dietary choices.

Conversely, other healthy behaviors such as frequent consumption of fruits, vegetables, whole grains,
unsaturated fat foods, natural sweeteners, and boiled or grilled foods did not show statistically significant
differences between hyperuricemic and non-hyperuricemic individuals (p > 0.05). Similarly, high water
consumption, although prevalent among both groups, did not demonstrate a significant impact. In terms of
unhealthy dietary behaviors, none of the listed items including the consumption of refined grains, artificial
sweeteners, snack foods, sugar-sweetened beverages, deep-fried foods, pre-packaged meals, processed
meats, added salt, fast food, baked goods, or alcohol exhibited statistically significant associations with
hyperuricemia (all p > 0.05). This suggests that while these items may contribute to general poor dietary
quality, their direct link to hyperuricemia in this cohort was not supported by the data.

Overall, the findings emphasize the importance of incorporating “lean proteins and low-saturated fat foods”
in the diet as potentially modifiable factors in managing or preventing hyperuricemia. However, further
longitudinal or interventional studies may be required to establish causal relationships and clarify the role
of other dietary components. Using univariate logistic regression, it was found that female gender was the
strongest predictor of hyperuricemia, with females being 8.64 times more likely to have hyperuricemia
than males (p < 0.001, OR = 8.637, 95% CI: 3.24-43.28). Other variables, including age, BMI, education,
diabetes duration, and glycemic control, were not significant predictors. After adjusting for all confounders,
the final logistic regression model for predicting hyperuricemia identified gender as a significant predictor.
The regression coefficient (B = 2.706) for females indicates a strong positive association with
hyperuricemia. The adjusted odds ratio (OR = 14.963, 95% CI: 7.240 — 30.926, p < 0.001) suggests that
females have approximately 15 times higher odds of developing hyperuricemia compared to males, and
this association is highly significant. The constant (B = -5.478, p < 0.001) indicates the baseline odds of
hyperuricemia in the absence of predictor variables. These findings suggest that gender plays a crucial role

in hyperuricemia risk, with females being significantly more likely to develop the condition.
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Hyperuricemia (HUC) Positive

= Male (HUC) = Female (HUC)

Figure 1: Comparison of Hyperuricemia Positive prevalence between males and females
Shows 91.8% of hyperuricemic patients are female and 8.2% are males.

Table 1: Comparison of gender, clinical profiles and dietary habits with respect to

hyperuricemia
Variables Category/Stats | Hyperuricemia: Hyperuricemia: p-
Yes (n=110) No (n=252) value

Gender Male 9 (8.2%) 144 (57.1%) 0.438
Female 101 (91.8%) 108 (42.9%) 0.001

Duration of Mean + SD 6.06 +£3.23 6.23 £3.99

Type I DM Min—Max 1-15 1-24 0.816

(years)

Glycemic Uncontrolled 95 (86.4%) 211 (83.7%) 0.524

Control Controlled 15 (13.6%) 41 (16.3%)

HbAlc Mean + SD 10.22 +1.33 10.10£1.19
Min-Max 6.8-13.5 6.8-13.7 018

Associated None 67 (60.9%) 129 (51.2%)

Diseases Hypertension 10 (9.1%) 25 (9.9%) 0.153
IHD 27 (24.5%) 66 (26.2%)

PJBMR VOL. 03 ISSUE 02 April - June 2025
www.pjbmr.com

% |Page




Virk MKS, et al.

Others 0 (0%) 9 (3.6%)

Multiple 6 (5.5%) 23 (9.1%)
Total HUEBS | Mean + SD 58.75+£9.19 60.06 + 8.37 0.054
Score Min—Max 43-80 40-83

**Highly Significant, *Significant

Table 2: Results of Logistic Regression for prediction of hyperuricemia

Univariate logistic Regression for prediction of hyperuricemia

Unadjusted |95% C.I. for EXP(B)
B S.E. |P-value
Odds ratio |Lower Upper

Gender 2.962 10.411 {<0.001 |19.335 8.637 43.283
Age (years) 0.01T |0.021 |0.616 1.011 0.970 1.053
BMI -0.025 |0.025 10.323 0.975 0.928 1.025
Education (years) -0.030 0.031 [0.338 0.971 0.914 1.031
Occupation 0.138 |0.183 [0.449 1.148 0.803 1.643
Monthly income (k) 0.000 [0.011 [0.979 1.000 0.978 1.022
Marital status -0.280 [0.203 [0.169 0.756 0.508 1.126
Family size 0.015 [0.029 |0.601 1.015 0.959 1.074
Type of housing 0.056 [0.284 |0.845 1.057 0.606 1.845
Other diseases -0.211 |0.114 |0.064 0.810 0.648 1.012
Family type 0.029 |0.316 [0.926 1.030 0.554 1.913
Duration of type II DM 0.980

-0.021 |0.040 [0.610 0.905 1.060
(years)
Family history of DM 1.964

0.675 (0.427 |0.114 0.850 4.535
(Diabetes Mellitus)
Glycemic Control -0.088 [0.383 [0.819 0.916 0.432 1.942

4019
Constant 12.604 1.000
3.292
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Table 4: Final Logistic regression model for prediction of hyperuricemia

Final Logistic regression model for prediction of hyperuricemia

Adjusted |95% C.I. for EXP(B)
B S.E. p-value
OR Lower |Upper
Gender | Female 2.706 0.370 <0.001** | 14.963 7.240 |30.926
Constant -5.478 10.701 <0.001** | 0.004

DISCUSSION

This study aimed to identify risk factors to hyperuricemia in a sample of patients with type Il diabetes mellitus
and paying special attention to the dietary and demographic factors. Though the other factors such as the
duration of diabetes, glycemic control and poor diets did not demonstrate significant statistical correlation,
it is revealed that the female gender was the strong predictor of hyperuricemia.

We found that prevalence of hyperuricemia was considerably higher among females (91.8%) compared to
males (8.2%) whereas the difference between their prevalence was significant statistically (p = 0.001).
Logistic regression analysis revealed that the likelihood of women developing hyperuricemia was nearly 15
times higher in comparison with men (OR = 14.96, 95% CI: 7.24-30.92). This is proven by some of the
international researches. A cross-sectional study conducted in Tanzania found out that out of 360 respondents
consulted, the proportion of females was 59.7 percent. Mean serum uric acid level in female was 385 +/- 119
mu mol / L. The research established a close relationship between hyperuricemia and the female gender (P
=.001), thereby indicating that female women afflicted with T2DM were at higher risks of being afflicted by
hyperuricemia relative to their male counterparts &,

Another study found, consistently, that women over 45 had hyperuricemia and that of centrally obese people
18, In another cross- sectional study involving 655 of patients with diabetes type 2 in Jordan, gender was also
significant with reference to hyperuricemia; the female had higher chances of having hyperuricemia (OR:
2.37; 95% CI: 1.63 3.45) as compared to males. This is to highlight that women with diabetes are more
burdened with hyperuricemia 2.

Many studies, on the contrary, found increased levels of uric acid in men and premenopausal woman, in
whom estrogen is believed to stimulate uric acid excretion. Even in a cross-sectional study of 1577 diabetic
patients in Chengdu, the frequency of hyperuricemia, in fact, was remarkably higher among the men (29.35
percent) than in the women (13.03 percent) 3. Local or regional dietary patterns, body composition,
postmenopausal status, or genetic predisposition, however, could help to explain the higher sensitivity among

women in our cohort.
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Remarkably, the time since the development of diabetes and HbA1c were not linked to hyperuricemia (p =
0.816 and p = 0.185, respectively), implying that failure to manage glycaemic index, on its own, may not
predict hyperuricemia among these individuals. Nonetheless, the research studies showed a close correlation
of the serum uric acid and HbA1c levels. A cross-sectional study conducted in Cameroon reported that
hyperuricemia was not significantly correlated with uncontrolled diabetes (p=0.095); nevertheless, a
significant positive association was also found between serum uric acid and HbA1c (r=0.318, p=0.002) 1°.
Also, this was undertaken in a large cross-sectional study of 30,772 participants looking at the linkage of
HbA1lc, hemoglobin glycation index (HGI) with serum uric acid (SUA) associated both by gender and
diabetes status. It was found that HGI and HbA1c were positively related to the level of SUA in the women
without diabetes. On the contrary, HbAlc had an inverse connection with SUA in people with diabetes
among both genders. In non-diabetic men, SUA was in the shape of a bell curve in relation to HbAlc- levels,
increasing to 5.7 percent and decreasing after this level. This information indicates the existence of
complicated, sex-specific associations between glycemic markers and uric acid, thus implying that glycemic
regulation can interact with the risk of hyperuricemia in diabetic and non-diabetic people in various ways *’.
The classification criteria we applied was proven correct in our study where the serum uric acid level was
much higher (mean = 6.20 U +/-0.51 mg/dL) in the hyperuricemic group when compared to the non-
hyperuricemic group (mean = 5.25 U +/-0.69 mg/dL). Furthermore, HUEBS score, assessing the compliance
with the healthy lifestyle and diet, did not vary significantly across the groups (p = 0.054), but had shown
the trend toward higher levels in non-hyperuricemic patients. On the contrary, a recent study revealed that
healthier lifestyle score (HLS) was strongly linked to the lower serum uric acid (SUA) levels and the
decreased risk of hyperuricemia (OR: 0.82; 95% CI: 0.77-0.86). Further, SUA mediated (13.06%) the
association between a healthy lifestyle and a decrease in the risk of type 2 diabetes, which confirmed the
involvement of SUA as a possible metabolic mediator 8,

Only two of the dietary habits; intake of lean proteins (poultry, fish, eggs) and low-saturated fat food;
demonstrated a statistically significant protective effect toward hyperuricemia with p = 0.026 and p = 0.018
respectively. This implies that the daily consumption of healthy sources of proteins and fat-regulated food
could reduce the chances of high serum uric acid. This is in favor with past literature which raised the
importance of diet especially purine content and fat consumption in uric acid metabolism. These findings are
in line with previous studies that indicated that greater adherence to the DASH diet was strongly linked with
low numbers of serum uric acid (p = -0.11; 95 percent ClI = -0.12, -0.10; p < 0.001) and decreases odds of
hyperuricemia (OR = 0.85; 95 percent Cl = 0.83, 0.87; p < 0.001) in Chinese population °. Equally, an

increased compliance to the DASH diet was linked to the rapid reduction of SU levels (P < 0.01), whereas a
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one-point elevation in the DASH score was correlated to 4.3 percent reduced risk of spiking up on uric acid
levels (IRR: 0.957; 95% CI: 0.938-0.977). These data lead to the recommendation of the contribution of the
DASH diet as a preventive and intervention strategy to hyperuricemia 2.

Unexpectedly, there were no great links to conventionally unhealthy food constituents, such as sugar-
sweetened drink, fast food, refined cereal, and processed meat. Beneficial effects supposedly contributed by
high water intake, which is used to facilitate excretion of uric acid, did not have a significant correlation
either, probably because of standard consumption rates exhibited by the participants. On the other hand, a
Mexican longitudinal study examined 1,300 participants who included adults in a research of 14 years and
determined that greater sugar-sweetened beverages (SSBs) intake was significantly related to higher levels
of hyperuricemia. The study also established that the participants consuming 7 or more servings of SSB were
almost two times more likely to experience hyperuricemia than the participants consuming fewer than 1
serving of SSB per week. This association was still present after confounding factors were accounted and the
soft drinks sweetened with diet did not have a similar association 2. In another research, some of the most
imminent risk factors found to lie behind hyperuricemia involved the frequent intake of fatty food, smoked,
and fried foods, sugar liquids, alcohol, and decreased intake of milk and Soya products, and less sleep
duration 2,

Overall, this research brings forward the fact that female gender is an important independent risk factor of
hyperuricemia among the diabetic individuals as well as the implication of the protective effect of lean
proteins and low-saturated fat diets. But other lifestyle and clinical factors that are usually presumed to have
a bearing on uric acid levels failed to find statistical significance association in the present cohort. The results
point to the relevance of gender-related screening and nutritional education approaches to the treatment of
diabetics. This research was limited by the fact that it was a cross-sectional research and thus it was not
possible to come up with a causal relationship. A certain biasness was possible due to the rather small sample
size and the use of self-acquired data on the diet. In addition to this, the menopausal profile, serum insulin,
or renal markers were not assessed, which might affect uric acid levels.

CONCLUSION

The study concluded that there is a high likelihood of women with type 11 diabetes to develop hyperuricemia
compared to men. Most clinical and lifestyle variables were not significantly associated but eating lean
protein and food with low fat appeared to be helpful. These findings indicate the necessity of gender-sensitive

treatment and easy-to-grasp dietary recommendations as the methods of monitoring uric acid levels.
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INTRODUCTION

SYSTEMATIC REVIEW

ABSTRACT
Background: Maternal near-miss (MNM) is a critical indicator for

evaluating maternal healthcare quality, reflecting cases where women
survive life-threatening obstetric complications. This review aimed to
identify the leading risk factors associated with MNM based on recent global
observational studies. Methods: A systematic search was conducted across
PubMed, Scopus, Web of Science, and Google Scholar for studies published
between 2020 and 2024. Observational studies assessing maternal near-miss
and its risk factors using WHO or similar criteria were included. A total of
30 studies were reviewed from diverse settings, including low-, middle-, and
high-income countries. Results: Hypertensive disorders (n=25 studies),
obstetric hemorrhage (n=21), lack of antenatal care (n=18), and socio-
demographic disadvantages such as rural residence and poor education
(n=15) emerged as the most frequent risk factors. Additional contributors
included anemia (n=14), previous cesarean section (n=12), and delays in
accessing care. Protective factors identified were timely antenatal visits,
spontaneous labor, and quality hospital-based multidisciplinary care.
Conclusion: MNM remains highly prevalent, especially in LMICs, with
preventable factors playing a dominant role. Targeted public health
interventions to improve antenatal care coverage, early risk identification,
and emergency obstetric services are essential to reduce the burden of MNM

and improve maternal outcomes.

A "maternal near-miss (MNM)" denotes to the circumstances when a woman nearly dies but survives,

experiences the problem during pregnancy, during delivery or in 42 days after the end of the pregnancy '.
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The global incidence of MNM at 18.67, 3.10 per 1000 in Europe and 16.92 per 1000 in Asia >. There was

a large risk of MNM events developing toward mother mortality. therefore, WHO method of monitoring
MNM would be greatly helpful *. Pakistan, reported 186 maternal mortality ratio (MMR) for every 100,000
live births in 2019, a 32% increase in MMR of 140 deaths in 100,000 live births in 2017 4. MNM take place
20 times more than actual maternal death and affect maternal health in wide ways reaching up to severe
Maternal Morbidity °.

Maternal education, educational attainment, socioeconomic level, distance from healthcare facilities, time
to get care, residential area, referrals from other health facilities, inadequate prenatal care (ANC) use, a
history of complicated labor and past cesarean sections are among the many factors connected to MNM .
The socioeconomic factors continue to have a huge impact on women’s approach to care facilities. Even
in most countries with free medicine, there are remarkable differences in the use of medicines especially
among mothers and their offspring’s 7. Women suffering from life threatening diseases also sometimes
experience delays while moving towards advanced medical attention. The absence of medico-logistical
infrastructure in under-developed countries is a big problem. Limited reference systems and quality of
treatment facilities is an obstacle to access to care ®.

The data regarding MNM prevalence is quite inconsistent, such as, a study from Malaysia reported a
prevalence of "1.68%" °, while a study from Ethiopia documented a much higher rate of "28.7%" '°.
Similarly, the risk factors associated with MNM also differ significantly between studies. Prevention and
treatment of MNM rely on a functional and accessible healthcare. Thus, the identification of variables
during pregnancy and delivery may be critically important for preventing mother death. This systematic
research tried to discover pre-determinant socio-economic, demographic and obstetric traits signifying
MNM among women aged 15—49 in Pakistan.

METHODS

Search Strategy

The PubMed, Scopus, Web of Science, and Google Scholar databases were systematically searched for
relevant studies published online from 2020 to 2024. The search strategy focused on 2 key words or
phrases: (“maternal near miss” AND (risk factors or determinants). In addition to database searches, the
reference lists of selected articles were manually screened to identify additional eligible studies. The full-
text articles were read to confirm eligibility and to collect relevant information from the selected abstracts.
Only articles written in English were included in this study. The reasons for exclusion criteria are listed in
the PRISMA flowchart.

Key risk factors identified included:

PJBMR VOL. 03 ISSUE 02 April - June 2025 104 |Page
www.pjbmr.com




Saeed K, et al.

Hypertensive Disorders, Maternal Infections, Socio-demographic Factors (Rural Residence, Lack of

Education) Age: Younger women, particularly those under 20 years of age, and older women above 35
years had higher odds of MNM. Inadequate Antenatal Care: Women with inadequate or no antenatal
care visits had a significantly higher risk of experiencing MNM, History of c-section, Anemia, Previous
stillbirth and Delayed hospital arrival
ELIGIBILITY CRITERIA
Inclusion criteria:
o Studies that reported on maternal near miss based on WHO criteria or similar definitions.
o Studies identifying risk factors associated with MNM.
e Studies from both high- and low-income countries.
Exclusion criteria:
o Studies focusing only on neonatal/maternal deaths or unrelated maternal health conditions.
e (ase reports, commentaries, and non-peer-reviewed articles.
e did not apply WHO maternal near miss definitions.
Data Analysis:
Based on the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) checklist,
" this study was designed to review the body of the available literature on MNM published from 2020-
2024. We have searched the electronic databases including PubMed, Scopus and Web of Science and
manually checked references of the identified relevant papers. Data from the included studies were
extracted and synthesized using a narrative approach due to the heterogeneity in study designs, populations,
and outcome measurements. Key maternal risk factors for near-miss events were identified based on their
frequency of occurrence across the 30 selected observational studies. Each study was reviewed for reported
associations between specific clinical, obstetric, and socio-demographic variables and maternal near-miss
cases, as defined by WHO or similar criteria. Recurring patterns were noted, and the most commonly
reported risk factors were ranked according to how frequently they appeared across studies.
RESULTS
This systematic review included 30 observational studies published between 2020 and 2024, conducted
across diverse settings including Ethiopia (10 studies), India (6), Pakistan (2), China, Bangladesh, Turkey,
Malaysia, Ghana, Somalia, and multi-country analyses from LMICs. The prevalence of maternal near miss
(MNM) varied significantly, ranging from 1.68 to 140 per 1,000 live births. Hemorrhage and hypertensive
disorders emerged as the leading causes of MNM, identified in 25 and 24 studies, respectively. Severe

anemia was reported as a contributing factor in 10 studies, while sepsis and infections were mentioned in
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8 studies. Uterine rupture and unsafe abortion were less commonly noted but still significant in 4 and 3
studies, respectively. Socio-demographic risk factors were frequently reported: rural residence was
associated with increased MNM in 14 studies, and low maternal education in 12 studies. Maternal age
extremes, particularly age below 20 or above 35—were linked to MNM in 10 studies. Obstetric history,
such as prior cesarean section, was identified as a risk factor in 9 studies, while a history of stillbirth was
reported in 5. Anemia was found to be a major contributor in 10 studies. Notably, inadequate or absent
antenatal care (ANC) was a consistent predictor, reported in 20 studies. Health system-related delays,
especially delay in reaching or receiving care, were highlighted in 15 studies.

On the other hand, protective factors such as regular ANC attendance were mentioned in 18 studies. Use
of the partograph during labor was considered beneficial in 4 studies, while access to emergency obstetric
care, timely referral, and multidisciplinary care were emphasized in at least 10 studies. Some studies from
low-resource settings also highlighted spontaneous labor, maternal education, and proximity to care
facilities as protective against severe maternal complications. The cumulative evidence strongly indicates
that both clinical and systemic determinants play a critical role in the occurrence and prevention of maternal

near-miss events globally.

Identification of studies via databases and mgisiers
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Table-1: Summary of Maternal Near-Miss Risk Factors Across 30 Studies (2020-2024)

No. Study Prevalence of | Leading Causes Significant  Risk | Protective
Location MNM Factors Factors
1 Hunan, 3.37 per 1000 | Hematological Advanced age, | Antenatal care
China 2 live births dysfunction nulliparity, <5 ANC
Visits, C-section
history
2 LMICs N/A Hemorrhage, High parity, age | Spontaneous
(Bauserman hypertensive disorders | >35, no education | labor
etal) !’
3 Ghana ' 34.2 per 1000 | Hypertensive disorders, | Fever, delay, | Spontaneous
live births Hemorrhage referred care labor
4 Africa 73.64 per 1000 | PPH, Hypertensive | Rural  residence, | ANC attendance
(Meta- live births disorders low income, ANC
analysis) !° absence
5 Sub- N/A Severe maternal | Low SES, rural | Education, ANC
Saharan complications residence, referral
Africa 8 delays
6 Ethiopia 16.1% Hypertensive disorders | Rural, referral, | Facility
(Hawassa) ' stillbirth, delay readiness
7 Ethiopia 54.33 per 1000 | Hemorrhage, Poor ANC, | ANC visits
(Meta- live births Hypertensive disorders, | previous C-section
analysis) !’ Infections
8 Ethiopia 28.7% Hemorrhage, Infection | Early marriage, low | Community
(Bale Zone) husband's awareness
10 education
9 Ethiopia 12.57% N/A Rural, unmarried, | ANC attendance
(National uneducated
Review) °
10 Ethiopia 140 per 1000 | Hemorrhage, No ANC, anemia, | ANC, early
(2023 Meta- | live births Hypertensive disorders, | chronic disease, C- | intervention
analysis) '8 Anemia section
11 West Shoa, | N/A N/A No ANC, >60 min | ANC, proximity
Ethiopia !° distance, illiteracy | to care
12 North 14.3% Preeclampsia, PPH Non-use of | Early monitoring
Shewa, partograph,
Ethiopia > abortion history
13 Nekemte, 4.97% Hypertensive disorders, | Multigravidity, Timely delivery
Ethiopia ' PPH delay, labor | care
induction
14 Gondar, 15.8% Bleeding, PIH Low income, long | -
Ethiopia * hospital stay
15 Pakistan 2* | N/A Hemorrhage, Rural, unbooked, | Facility access
Hypertensive disorders | multiparity
16 26 MICs | Median  15.9 | Hemorrhage (LMIC), | Regional criteria | -
(Systematic | per 1000 live | Hypertensive disorders | disparities
Review) 2* | births (UMIC)
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17 Somalia ® | N/A Anemia, Preeclampsia | Rural, young age, | ANC, education
no ANC
18 Malaysia ° 1.68% Hemorrhage C-section history Young age
19 Malawi 26 | N/A Hypertensive disorders, | Age 31-35, | -
Uterine rupture emergency C-
section
20 Ethiopia 7 | N/A Severe  Preeclampsia, | Delivery at referral, | Young age
PPH education level of
husbands, ANC
visit, c-section
21 New Delhi, | 3.25 per 1000 | Hemorrhage, High maternal | Need for
India 2 live births Hypertensive disorders | mortality ~ index | simplified MNM
(71.95%), requiring | identification
ICU/HDU care tools for
frontline
workers in low-
resource settings
22 Turkey ¥ 2.04 per 1000 | Hypertensive disorders | Hypertensive Timely
live births (gestational disorders (42% | management,
hypertension, gestational early
preeclampsia, HELLP), | hypertension, 40% | identification,
Hemorrhage, preeclampsia), multidisciplinary
Cardiovascular disease, | Cardiovascular care
Diabetes disease (18%),
Diabetes (14%)
23 Bangladesh | 6.8 per 1000 | Hypertensive disorders | Hypertensive C-section
30 live births (52.3%), Obstetric | disorders, Obstetric | delivery, MNM
hemorrhage  (31.8%), | hemorrhage surveillance,
Cardiopulmonary maternal
dysfunction (15.9%) mortality
reviews,
evidence-based
care
24 Bhopal, 10.16 per 1000 | Hemorrhage (47.61%), | Majority aged 18- | Need for
India 3! live births Hypertensive disorders | 25 years, rural | improved
(28.57%) backgrounds, maternal health
adverse perinatal | services in rural
outcomes (preterm | areas to reduce
birth, stillbirth) maternal
mortality
25 Meerut, 12 per 1000 | Hemorrhage, High severe | Timely  blood
India 32 live births Hypertensive disorders, | maternal outcome | availability,
Sepsis, Severe anemia | rate, need  to | training of
strengthen multidisciplinary
peripheral referral | teams
centers, obstetric
HDUs
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26 India 18.76 per 1000 | Hypertensive disorders, | Late trimester | Maternal
live births Obstetric  hemorrhage, | presentation, education, early
Anemia multiparity, low | risk
education, poor | identification,
awareness quality  critical
care
27 India ** N/A Hypertensive disorders | Sepsis had the | Early detection
(42.2%)), Obstetric | highest mortality | and management
hemorrhage (30.79%), | index (14.28%) of hypertensive
Severe anemia disorders,
(11.42%), Sepsis hemorrhage,
(9.52%) anemia, and
sepsis
28 West N/A Obstetric  hemorrhage | Anemic teenagers, | Early screening,
Bengal, (47.5%), multigravidas, timely referral to
India *° Eclampsia/Preeclampsia | rural, low- | reduce
(29.5%) education preventable
backgrounds, poor | maternal
antenatal care complications
29 Arsi  Zone, | 34.4% Hypertensive disorders | Lack of ANC visits, | Improved ANC
Ethiopia *® | prevalence rate | (35%), Obstetric | delayed care- | coverage,
hemorrhage (35%), | seeking,  delayed | enhanced
Ruptured uterus (11%), | reaching facilities | emergency
Unsafe abortion (8%), obstetric
Obstructed labor (7%), services, timely
Sepsis (4.5%) care-seeking
30 Lahore, 28.4 per 1000 | Hemorrhage (49.2%), | Unbooked patients, | Timely care,
Pakistan *7 | live births Hypertensive disorders | higher  mortality, | addressing first
(33.4%)), Cardiac | delays in care and second
disease (8.3%), delays, massive
Infection (4%) blood
transfusion,
hysterectomy,
ICU admission

DISCUSSION

This systematic review points out which aspects are most closely linked to a maternal near miss (MNM).
Using the WHO near-miss approach, a latest study from china found that MNM made up just 3.37% of cases.
The factors were a mother aged 30 or more, not married, multiple pregnancies, never had a child, high parity
(>3), fewer than five visits to the doctor during pregnancy, and a prior cesarean delivery '*. Similarly,
Bauserman et al. (2020) observed that increased rates of mothers dying were mostly related to risks such as
being over 35, not being educated, having no children or too many, and challenges during labor, severe

bleeding before delivery, and high blood pressure during pregnancy '°. In contrast, research from 3 tertiary
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hospitals in southern Ghana showed that the prevalence of MNMs was 34.2 every 1,000 births. Of all cases,
MNM was most often caused by hypertensive diseases (41%), followed by hemorrhage (12.2%), sepsis
(11.1%), and uterine rupture (4.2%) '*. Another study from Africa revealed that MNM causes were heavy
post-childbirth bleeding and difficulties with high blood pressure. People living in rural areas, lacking money
or education, who received poor prenatal care, lived far from medical centers, obtained treatment late, had a
previous cesarean birth, and had pre-existing illnesses were discovered to be at high risk °.

In sub-Saharan Africa, a systematic review highlighted certain obstetric, demographic, and economic aspects
of fatal motherhood problems; MNM and this problem was significantly linked with economic status, type
of education, mother’s age, rural location, delays in seeking help, and healthcare inequality ®. In the same
manner, another study from Ethiopia found that MNM cases account for 16.1% of births at that hospital. Half
of the cases were hypertensive. Living in a rural area (AOR: 4.2), having referred from another institution
(AOR 5.5), history of a stillborn fetus (AOR 10.2), and delayed admission to the hospital (AOR 4.8) were
linked to MNM '©,

Another analysis included 43 studies from Ethiopia with a total of 77,240 MNM cases, calculating a pooled
prevalence of 54.33 per 1,000 live births. Obstetric blood loss accounted for 14.56 cases out of 1000,
hypertension caused 12.67, and 3.55 of every 1000 resulted from infections during pregnancy !’. Similarly,
from October 2018 to February 2019: a study in the Bale zone of Southeast Ethiopia with 300 women found
that 28.7% had experienced MNM. Factors in these cases included being young, getting married young,
having minimal education among partners, and living in a rural area '°. Additionally, another meta-analysis
in Ethiopia calculated using 98,268 women from eleven studies that the pooled prevalence of MNM was
"12.57%". The 67% (OR=0.33) odds of maternal near misses was greatly mitigated by attending antenatal
care. Conversely, factors associated with higher odds of a MNM included rural area of residence (OR=2.7),
lack of formal schooling (OR=2.48), and being unmarried (OR=1.69) °.

Also, a recent review from Ethiopia revealed pooled prevalence of MNM of 140 per 1,000 live births (95%
CI: 80, 190) as of March 2023. Such factors like lacking formal education (AOR=2.10), lack of prenatal care
(AOR=2.18), previous Caesarean section (AOR=4.07), Anemia (AOR=4.86), and the presence of chronic
medical conditions (AOR=2.41) shaped defined MNM in Ethiopia '®. Danusa's comprehensive unmatched
case-control study in Ethiopia's found notable correlations between MNM and variables including advanced
mother age, insufficient education, lack of prenatal care, a prolonged delay in seeking care (first delay
exceeding 6 hours), and residence more than 60 minutes from a healthcare facility. For those who received
no prenatal care (AOR = 2.25) and for those who had significant delays in seeking or receiving care (AOR

= 4.02 for distances over 60 minutes), the likelihood also rose °.
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Another case-control study of Ethiopia's North Shewa Zone revealed that the main causes of MNM were
pre-eclampsia (49.5%) and postpartum hemorrhage (28.3%). Key predictors included mother education
(AOR = 4.80; 95% CI: 1.78-12.90), partner’s education (AOR = 5.26; 95% CI: 1.46—-18.90), referred from
another facility (AOR =4.73; 95% CI: 1.78-12.55), antenatal care visits (AOR = 2.75; 95% CI: 1.13-6.72),
c-section (AOR = 3.70; 95% CI: 1.42-9.60), and medical disorders during pregnancy (AOR = 12.06; 95%
CI: 2.82-51.55). A younger mother's age correlated with a protective effect (AOR = 0.26; 95% CI: 0.09—
0.75) 7.

Another cross-sectional study in Central Ethiopia found MNM prevalence to be "14.3%" (95% CI: 11.9—
16.6). Severe preeclampsia (31%), and postpartum hemorrhage (26%), were the two major complications.
Birth at referral (AOR = 4.85) or general hospitals (AOR = 3.76), absence of partograph use during labor
(AOR = 1.89), prior abortion history (AOR = 2.52), and other pregnancy related issues (AOR = 6.91) were
the notables risk factors 2. Likewise another study found a MNM rate of 4.97%. The main causes were
hypertensive disease (40.9%), and obstetric blood loss (39.3%). Important factors were multigravidity (AOR
= 3.84), absence of prenatal care (AOR = 6.02), delays in entering the institution (AOR = 12.00), and labor
induction (AOR = 9.40) 2!,

Using WHO MNM criteria, another cross-sectional study found a "15.8%" MNM percentage (95% CI: 11.9—
20.1%). Income per month of <1000 ETB (AOR = 3.99; 95% CI: 1.65-9.65), a hospitalization of >7 days
(AOR =5.43; 95% CI: 2.49—11.6, vaginal bleeding (AOR = 2.75; 95% CI: 1.17-6.7, PIH (AOR = 5.13; 95%
CI: 2.08-12.6) 2. Similarly, the main causes of MNM events were bleeding (44.2%) and hypertension
disorders (35.1%), according to cross-sectional research done at Liaquat University Hospital in
Hyderabad/Jamshoro, Pakistan. Most of the cases involved non-scheduled, villagers, multipurous females
between the ages of 26 and 30, who most needed acute care 2>,

Using the WHO criteria, a thorough analysis of data from 69 studies reported that in lower-middle-income
countries the MNM ratio for every 1,000 live births was "15.9" (IQR: 8.9-34.7); in upper-middle-income
countries it was "7.8" (IQR: 5.0-9.6). In lower-middle-income countries, obstetric hemorrhage dominated
the cause; in upper-middle-income countries, hypertension problems were more common 24, Recent studies
conducted in Mogadishu, Somalia, identified pre-eclampsia, severe Hb deficiency, and antepartum blood loss
as important factors. Living in rural area (OR = 2.685), short intervals in birth (OR = 5.922) and
postponements in seeking medical attention (OR = 1.773), lower age of mother (OR = 2.728), absence of
formal education (OR = 2.829), and non-participation in prenatal care (OR = 2.686) were the main significant

risk factors for mother and newborn mortality 2°.
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Severe mother morbidity (SMM) was also found in Malaysia to be 2.45% (95% CI: 2.03, 2.89) and MNM
to be 1.68% (95% CI: 1.42, 1.95). Significant risk factors for SMM were a prior c-section (OR = 1.63, 95%
CI: 1.43, 1.87), less maternal age (OR =0.71, 95% CI: 0.60, 0.83), concurrent medical problems (OR = 1.51,
95% CI: 1.28, 1.78), and preterm birth (OR =0.14, 95% CI: 0.08, 0.23). In MNM, earlier c-section was found
to be independent risk factor (OR = 2.68, 95% CI: 1.41, 5.10) °.

A case-control study carried out in Malawi showed that female of 31-35 years old showed increased
incidence of MNM (OR = 3.14; 95% CI: 1.09-9.09) but emergency cesarean delivery (OR = "4.08"; 95%
CI: 2.34-7.09) and laparoscopic surgery in case of uterine rupture (OR = "83.49"; 95% CI: 10.49-664.55)
were considerably predictive of MNM 26, Investigating the clinical profile and incidence of MNM cases at a
tertiary care hospital in New Delhi reveals a MNM ratio of "3.25" for every one thousand live births and a
notable death rate of 71.95%. The main causes were hemorrhage and hypertension disorders of pregnancy
28 Using WHO criteria, Tonyali et al. conducted a retroactive study in Turkey. With hypertension disorders—
comprising gestational hypertension ("42%"), pre-eclampsia ("40%"), and HELLP syndrome ("14%"),
followed by hemorrhagic complications and medical conditions including heart related conditions (18%),
and diabetes mellitus(14%), most MNM events occurred antenatally (46%), or intrapartally (34%) %°.
Another observational study was conducted in Bangladesh, sought to With 44 MNM and 13 mother deaths
(MD), among 8976 admissions, the MNM ratio was 6.8 for every one thousand live births and the MNM to
MD ratio was 3.4:1. Hypertensive diseases (52.3%), obstetric hemorrhage (31.8%), and cardiopulmonary
dysfunction (15.9%), were the main causes of MNM. With a few needing laparotomy or peripartum
hysterectomy, cesarean section (73%) was used to treat most MNM patients **. Another study in Bhopal
stated that an MNM ratio of 10.16 for every one thousand live births and a mother death to MNM ratio of
1:2.17 the statistics show a significant burden of severe mother morbidity. Affected women most typically
came from rural backgrounds (55.5%) and fell between the ages of 18 and 25 (58.73%). Hemorrhage
(47.61%), and hypertension disorders (28.57%) were observed to be main factors behind MNM 3!,

Over one year, a retrospective study conducted in Meerut, Uttar Pradesh, sought to evaluate MNM events
and compare them with mother mortality. Of 4,360 deliveries and 4,333 live births, 79 women experienced
life-threatening complications—352 classified as MNM. Hemorrhage and hypertension were considered as
main culprit; followed by sepsis and severe anemia *2. In addition, in India a retrospective study reported that
there were 164 events of MNM and 24 mother deaths, so producing an MNM incidence ratio of 18.76 per
1,000 live births, an MNM to mortality ratio of 6.8:1, and a death index of 12.7% 33.

Another retrospective observational study documented that of 36,366 births, 315 cases of MNM were found,

the main cause was hypertension (42.2%), followed by obstetric hemorrhage (30.79%), severe anemia
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(11.42%), and sepsis (9.52%). With a death rate of 14.28%, septic had the strongest correlation with lethal
consequences **. Whereas in West Bengal using another study stated that together with a 2.1% prevalence of
ICU admissions in gynecological cases patients, the MMR was "2.25". While eclampsia and pre-eclampsia
(29.5%) and hemorrhage (20.5%) were the main causes of death, obstetric hemorrhage (47.5%) was the main
cause of MNM *°. Determined to be 34.4% [95% CI: 29.2-39.8], the rate of MNM in Ethiopia's public
hospitals in the Arsi Zone indicates a noteworthy load of severe maternal issues. Hypertensive diseases
(35%), obstetric hemorrhage ("35%"), ruptured uterus ("11%"), unsafe abortion ("8%"), obstructed labor
("7%"), and sepsis ("4.5%") followed in order of main direct causes **. Examining local prospective cross-
sectional data at Services Hospital, Lahore (2016-2018) revealed 29 mother deaths among 10,739 live births
and 305 MNM events. With a near-miss ratio of 1:10.5 and an MNM frequency of 28.4 for every one
thousand live births, the mother mortality was rather low. The main causes were hemorrhage (49.2%) and
hypertension disorders (33.4%), then heart disease (8.3%) and infection (4%). Most patients—62.5%—were
unscheduled and showed a rather high death rate (p<0.001) *’.

The findings of this assessment complement earlier researches performed in other low- and middle-income
countries, where bleeding and hypertension diseases dominated causes of mother morbidity. This study offers
new perspectives on the important impact of socio-demographic factors, predominantly in rural zones with
inadequate approach to care facilities. LMIC healthcare systems have to be equipped to handle obstetric
crises, and women should be driven to get quick medical attention.

CONCLUSION

Maternal near miss is a major public health concern that disproportionately impacts women in low- and
middle-income countries. Key risk factors include hypertensive disorders, obstetric hemorrhage, and
maternal infections, with socio-demographic factors like rural residence and low education levels
exacerbating the risk. Strengthening maternal healthcare, improving antenatal care access, and addressing
socio-economic disparities are vital steps to reduce maternal morbidity and improve outcomes globally.
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