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Introduction: 
Gestational trophoblastic disease (GTD) encompasses a 
diverse group of disorders originating from abnormal prolif-
eration of trophoblastic tissue following conception. This 
spectrum includes benign conditions such as hydatidiform 
mole and malignant forms like choriocarcinoma, placental 
site trophoblastic tumor, and epithelioid trophoblastic tu-
mor¹. Globally, GTD is traditionally associated with specific 
risk factors, including extremes of maternal age (<20 or 
>35 years), a prior history of molar pregnancy, and certain 
ethnic backgrounds, particularly among women of South-
east Asian, African, or Latin American descent²⁻⁴. These 
well-established associations have guided screening and 

diagnostic approaches in clinical practice for decades. 
However, recent studies have noted a concerning rise in 
GTD cases among women without these classical risk 
markers⁵. This shift challenges current risk models and 
suggests that existing screening criteria may no longer be 
sufficient in identifying all at-risk individuals. Reports from 
both international and local studies indicate an increasing 
incidence among patients with average maternal age, no 
reproductive history of molar gestation, and belonging to 
low-risk ethnic groups⁶. This trend implies an evolving etio-
logical landscape influenced by non-traditional risk factors 
such as nutritional deficiencies, exposure to environmental 
toxins, and socio-economic disparities⁷. 
Locally, a growing body of research has begun to highlight 
these non-conventional contributors to GTD. Studies con-
ducted in South Asian populations suggest that factors like 
folate and vitamin A deficiency, rural residency, low educa-
tional attainment, and exposure to pesticides or industrial 
pollutants may play a role in disease onset⁸⁻¹⁰. These find-
ings underscore the need for comprehensive investigations 
aimed at uncovering the multifactorial causes of GTD in 
women outside the known high-risk categories. 
Rationale for the Study: Even with the accumulation of ob-
servational data, there is still a crucial knowledge vacuum 
about the exact mechanisms underlying the increased inci-
dence of GTD in women who do not have typical risk fac-
tors. The creation of context-specific management, screen-
ing, and prevention measures has been hampered by this 
disparity. Examining these new trends can serve as a basis 
for updating existing risk categorization models and putting 
into practice customized public health initiatives that target 
modifiable factors including access to reproductive 
healthcare, food, and exposure to toxins. 
Objectives: 
To determine and examine non-traditional risk variables 
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linked to the occurrence of GTD. 
Methodology:  
This descriptive cross-sectional study was carried out at 
the Department of Obstetrics and Gynecology, Peoples 
University of Medical and Health Sciences for Women 
(PUMHS), Benazirabad from July 7, 2023, to December 6, 
2023. Prior ethical approval from the PUMHS Ethical Re-
view Committee was obtained and informed written con-
sent obtained from all participants. To ensure an adequate 
sample size and to capture a broader range of cases, retro-
spective data from the preceding one year were also in-
cluded in addition to the six-month prospective study peri-
od, as the initial timeframe alone was insufficient to meet 
the study objectives.” Participants were recruited using a 
non-probability consecutive sampling technique from both 
the Outpatient and Emergency Departments of the gyne-
cology unit. Women between the ages of 18 and 40 years, 
with a gestational age of less than 12 weeks and a parity of 
1 to 4, were included in the study if they had a diagnosis of 
GTD confirmed through ultrasound and later verified via 
histopathology. Women with multiple gestations, ectopic 
pregnancies, or miscarriages were excluded to avoid con-
founding variables. Data were collected using a structured 
proforma administered by trained research staff, who con-
ducted brief orientations to ensure consistency and clarity 
in responses by explaining the terminology and signifi-
cance of each item. The proforma captured a comprehen-
sive set of variables, including sociodemographic factors 
(age, parity, ethnicity—Sindhi, Punjabi, Balochi, Pathan, or 
other—socioeconomic status, and education level), repro-
ductive and contraceptive history (prior GTD, use of oral 
contraceptives, IUCDs, barrier methods, subfertility history, 
and access to antenatal care), lifestyle and environmental 
exposures (smoking, pesticide, chemical, and radiation 
exposure), dietary patterns (low beta-carotene and vitamin 
A intake, folate, zinc and selenium deficiency, high pre-
servative consumption, and low protein diets), pregnancy 
outcomes (previous normal pregnancy or abortion), and 
blood group typing. Data were entered and analyzed using 
SPSS version 20, with categorical variables (e.g., blood 
group, contraceptive use, environmental exposure, and 
dietary deficiencies) presented as frequencies and percent-
ages, and continuous variables (e.g., age, gestational age) 
summarized using means and standard deviations. Associ-
ations between GTD and non-traditional factors were as-
sessed using bivariate analysis (Chi-square tests), and 
multivariate relationships were explored through logistic 
regression, adjusting for potential confounders. Data from 
the structured proforma that included both traditional risk 
factors for gestational trophoblastic disease (GTD) and a 
broader range of sociodemographic, lifestyle, and dietary 
variables was entered into SPSS version 20. Descriptive 
statistics such as frequencies, percentages, means, and 
standard deviations were computed. Cross-tabulations and 
visual analyses were employed to highlight associations 
and emerging trends. 
Results: 
The study population (n=50) comprised women aged 18 to 
40 years, with a mean age of 29.9 ± 6.8 years, mostly with-
in parity range 1 to 4. Nearly half (n=24, 48%) belonged to 
a low socioeconomic status (GTD n=19) and 38% to a mid-
dle-income group (GTD n=9) while in patients with higher 
socioeconomic status 2 patients present with GTD. Among 
all 52% patients had primary-level education only. Ethnic 
distribution showed a predominance of Punjabi (28%), Sin-
dhi (24%), and Balochi (18%) backgrounds. While 72% 

had access to antenatal care, 28% had limited or no prena-
tal follow-up. 
Among traditional risk indicators, only 16% had a prior his-
tory of GTD, and blood groups A (30%) and AB (28%) were 
the most prevalent. In terms of non-traditional factors, 38% 
reported oral contraceptive use, 8% had used IUCDs, and 
42% had used barrier methods. Subfertility history was not-
ed in 28%, and only 18% reported smoking. Environmental 
exposure was common, with 26% exposed to pesticides, 
8% to industrial chemicals, and 6% to radiation, while 30% 
reported no toxin exposure. Nutritional risk factors were 
also evident: 24% had low beta-carotene and vitamin A 
intake, 16% had low folate intake, and 30% experienced 
zinc and selenium deficiencies. High preservative con-
sumption and low protein diets were each reported by 42% 
of participants, reflecting inadequate dietary quality in a 
large portion of the study group. These findings emphasize 
a significant contribution of non-traditional and modifiable 
factors to the rising incidence of GTD in women previously 
considered low risk. 
The descriptive findings revealed several noteworthy 
trends: 

• A disproportionate frequency of GTD in women with 
low education and poor nutrition, especially those with 
high preservative intake and low protein diets. 

• Environmental exposure (notably to pesticides) was 
more prevalent among rural residents and correlated 
with low prenatal care coverage. 

• Surprisingly, a significant number of GTD cases oc-
curred in women with no known traditional risk factors, 
reinforcing the study's hypothesis and underscoring the 
importance of investigating emerging contributors. 

Discussion:  
This study investigated the prevalence and contributing 
factors of gestational trophoblastic disease (GTD) in wom-
en who lacked classical or traditional risk markers. Our 
findings demonstrated that a considerable proportion of 
GTD cases occurred in women with no prior molar preg-
nancy, no advanced maternal age, and no recognized high
-risk ethnic background. Instead, a wide range of non-
traditional factors emerged, including low socioeconomic 
status, poor nutritional intake (particularly low protein and 
micronutrient deficiencies), environmental toxin exposure, 
and lack of adequate prenatal care. The study found that 
only 16% of participants had a prior history of GTD, a figure 
significantly lower than in previous studies that often cite a 
recurrence rate of 6.5% , which rises to 33.3% for those 
who have their second or third recurrence.

11
 This supports 

the evolving understanding that GTD can present in previ-
ously low-risk groups. 
Our observation that 48% of patients belonged to a low 
socioeconomic group, and 52% had only primary-level ed-
ucation, aligns with earlier studies linking GTD with low-
resource settings.

12
 These findings echo reports from de-

veloping nations like the Philippines and Thailand, where 
similar socioeconomic gradients were observed.

13
 Dietary 

deficiencies, especially in beta-carotene, folate, zinc, 
and protein, were prominent in our cohort. These nutrients 
are essential for cellular repair and trophoblastic function. 
Previous studies from Southeast Asia have associated low 
vitamin A and protein intake with molar pregnancy risk. 

14-16 

The high rate of low protein diet (42%) and high preserva-
tive intake (42%) in our patients aligns with these findings. 
Environmental exposure—particularly to pesticides (26%) 
and chemicals (8%)—was a significant risk in rural women. 
Studies in agricultural regions of Vietnam and China have 
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demonstrated similar associations, attributing exposure to 
persistent organic pollutants to increased GTD inci-
dence.

17,18 
Interestingly, despite 72% of women having ac-

cess to prenatal care, the diagnosis of GTD was delayed in 
many cases, suggesting gaps in clinical vigilance or re-
source availability. This points to a need for more specific 
GTD screening protocols in early antenatal care. 
Implications for Public Health: 
These findings have important ramifications for preventa-
tive measures and public health. First, the results empha-
size how important it is to go beyond traditional models of 
GTD risk assessment and incorporate sociodemographic 
status, environment, and diet. Public health officials ought 
to think about integrating micronutrient supplements (such  
as vitamin A and folic acid) and dietary screening into ma-
ternal health initiatives. 
Second, environmental health interventions should target 
rural communities exposed to pesticides. Campaigns to 
raise awareness about reproductive poisons and the dan-
gers of agricultural labor should be given top priority. 
Third, more diagnostic capabilities are needed in the pre-
natal care system, particularly in the early stages of preg-
nancy. Better results and earlier referrals can result from 
teaching medical staff to spot unusual symptoms of molar 
pregnancy.

19,20
 

In comparable resource-constrained environments, mater-
nal health outcomes and early GTD identification can be 
greatly enhanced by refocusing attention on these modifia-
ble non-traditional risk variables. 
Prospective Research Paths. 
This study identified a number of research gaps, including 
the following:  

• Future studies should examine gene-environmental 
interactions, specifically how environmental toxins may 
epigenetically influence trophoblastic tissue behavior;  

• The role of microbiome changes and endometrial re-
ceptivity in GTD pathogenesis also warrants investiga-
tion; and  

• Prospective cohort studies that assess nutrient levels 
biochemically rather than relying on self-reporting are 
necessary. 

It would be beneficial to do longitudinal studies that monitor 
pregnancy outcomes and recurrence risk in women who 
present with non-traditional GTD. 
Conclusion:  
The study demonstrates a shifting epidemiological pattern 
in GTD, stressing the increasing importance of modifiable 
non-traditional risk variables. These findings have signifi-
cant implications for maternal health policies, emphasizing 
the importance of incorporating dietary assessment, envi-
ronmental risk awareness, and reproductive health educa-
tion into prenatal care. Screening strategies must be updat-
ed to cover at-risk women in rural and underserved areas. 
Additional study is required to better understand gene-
environment interactions and develop context-specific pre-
ventative strategies. 
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