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Abstract:

Non-communicable diseases (NCDs) lead to 74% fatalities worldwide including
disproportionate impact on the low and middle-income nations including Pakistan. With a
population of 255 million, Pakistan ranks as the fifth most populous country globally, where
64% of the people reside in rural areas. In Pakistan, the swift increase in premature deaths
poses a significant threat. Even though there have been worldwide advancements in maternal
and newborn health (MNH), the rates of maternal, fetal, and newborn mortality in Pakistan
continue to be unchanged. Despite having a detailed National Action Plan, there have been no
significant policy-level advancements to address this issue.

NCDs elevate the risk of negative pregnancy results such as preterm deliveries, caesarean
deliveries, and low weight at birth, which result in detrimental effects on the mother, the child,
as well as the future generations health across generations, stemming from negative pregnancy
results that greatly heighten the likelihood of adult offspring developing NCDs. In developing
countries such as Pakistan, diseases that result in negative pregnancy outcomes and endanger
the health of future generations represent not only a health threat but also an economic one.
The long-term consequences of these effects can diminish the nation’s overall productivity.

A comprehensive literature search was conducted on PubMed and Google Scholar. Reports
from the W.H.O, various national and international organizations were also examined.
Common non-communicable diseases (NCDs) were identified, and the prevalence of major
diseases which include diabetes, obesity, cardiac diseases, hypertension, diseases of the
respiratory tract among mothers was examined, along with their effects on newborns. Further
investigation is needed regarding the evaluation of long-term effects of maternal NCDs on the
children born to these mothers to identify potential mechanisms and pharmacological
treatments for managing or preventing maternal NCDs. In order to identify specific risk factors
linked to these NCDs and prioritize intervention areas, it is essential to conduct a thorough
nationwide study.

Keywords: Non-communicable diseases in Pakistan, maternal health, maternal obesity,
maternal non-communicable diseases, fetal outcomes.

Introduction:

Disease has been the companion of human beings and humanity since the beginning. As
civilization has transitioned and changed, it has evolved in various forms. The world has long
been addressing the threat of communicable diseases, but the last century has seen a shift in
the disease shift from communicable diseases to non-communicable diseases (NCDs).
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NCDs were responsible for over 38 million deaths in 2012, which represented 68% of all deaths
worldwide [1].

Noncommunicable diseases (NCDs), also known as chronic diseases, cannot be transmitted
between individuals. They last for a long time and tend to develop gradually [2]. The primary
causes of death among NCDs are diabetes (3.5%), chronic respiratory diseases (12%), cancers
(21%) and cardiovascular diseases (48%). These four categories are estimated to account for
82% of deaths caused by NCDs. [3].

Annual Mortality by NCDs

W CVDs MCancers MCRDs ™ Diabetes Others

The NCD pandemic keeps expanding. In 2005, it was estimated that non-communicable
diseases (NCDs) caused 35 million deaths, accounting for sixty percent of all fatalities
worldwide. Out of which, 80% took place in countries with low and medium income, and
around 16 million people younger than 70. It is anticipated that the overall number of fatalities
due to NCDs will rise by an additional 17% over the coming decade [4].

Understanding the potential factors that lead to these diseases indicates the following
percentages of these diseases are preventable cancers (40%), heart defects (80%) and type II
diabetes (80%). In 20 years, it is projected that NCDs will account for nearly 50% of the global
disease burden in developing and newly industrialized nations [4].

Risk factors like use of alcohol and tobacco, inadequate diet, and absence of exercise
significantly contribute to the onset of NCDs. They are usually started in youth, carried on into
adulthood, and their effects worsen with age. Conditions that are economic, environmental,
and political lead to NCDs [4].

The occurrence of Non-Communicable Diseases (NCDs) is reported to be rising in developing
countries, even though resources for addressing their aftermath are not easily accessible. This
creates a burden socioeconomically and intensifies the deterioration of health indicators. NCDs
are responsible for almost 36 million deaths each year with almost 80% in countries with low
and medium income [5,6,7].

Pakistan is a country with swiftly increasing population. The rise in population, shifts among
dietary habits, and decrease in physical activity are contributing to a growing number of
modifiable risk factors for NCDs among the Pakistani populace. As a result, Pakistan is facing
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twice the disease burden because of the increase in NCDs alongside communicable diseases
that are already prevalent. This is clear from data on the global disease burden, which shows
that in Pakistan, 77% of age-standardized deaths and 62% of crude deaths are attributable to
NCDs and injuries [8].

Research has discovered a substantial load of NCDs in urban [9] and suburban regions [10] of
Pakistan. In Karachi, a mega city in South Asia, 8% of the populace suffers from diabetes and
18% from hypertension. Additionally, it has been established that 39% of the population are
pre-hypertensive and 40% are pre-diabetic, stressing that the burden will escalate even more
[9].

A survey involving 12,000 households found that nearly 39% showed signs of hypertension
plus diabetes was seen in 15% [10]. A study concentrating on the women population of
Bhimber discovered, 6% of females in this population have a non-communicable disease (NCD
[11].

Prevalence of Maternal NCDs and Adverse Pregnancy Outcomes in Pakistan:

Pakistan's pregnancy outcomes rank among the poorest globally, with rates that are much worse
than those of many other developing countries. Although the death rates of mothers and
neonates in Pakistan have declined, the improvement is not as significant as that observed in
other South Asian countries [12-14].

In Pakistan, stillbirth rates have seldom been discussed and are underreported; they are
approximately equal to the number of neonatal deaths. Approximately 5.5 million births
occurred in Pakistan in 2015 [15]. In 2015, Pakistan's rate of maternal deaths was 178 fatalities
for every 100,000 deliveries, reflecting a decrease of 58.7% from 431 fatalities 100,000
deliveries in 1990 [12].

The total neonatal deaths in Pakistan as of 2015 were 44 fatalities for every 1,000 newborns.
Among the rural regions, neonatal deaths were noted to be 62 fatalities for every 1,000
newborns, whereas in wealthiest families, 34 fatalities for every 1,000 newborns [16, 17].
According to reports, the stillbirth rate in 2015 was 43 for every 1,000 newborns [17]. The
neonatal deaths as per the 2017-2018 Pakistan Demographic Health Survey (PDHS) was 42
for every 1,000 newborns [18]. However, these figures can be believed to be the ideal
approximations, while actual count of fatalities are probably unreported.

A majority of these negative pregnancy outcomes are linked to diseases in mothers including:

Diabetes:

Infant of a diabetic mother (IDM) refers to a neonate born to a mother with diabetes mellitus,
specifically one whose blood sugar levels were consistently high during pregnancy [19].
Diabetes complicates approximately 3—10% of all pregnancies [20, 21]. Compared to infants
of non-diabetic women, those infants of diabetic women have a heightened risk [22, 23].
Fetuses of mothers with diabetes have a higher risk of perinatal mortality and morbidity [24].
The precise mechanism by which maternal diabetes causes teratogenic effects is not completely
understood and is probably multifactorial [25, 26].

Gestational diabetes mellitus (GDM) refers to a glucose intolerance identified during
pregnancy [27]. It affects nearly 15% of women globally, as they experience hyperglycemia
during pregnancy [28]. The onset is linked to morbidity and mortality rates concerning mothers,
neonates, and fetuses. GDM poses a potential danger to the health of mothers and children in
Pakistan. [29].

Gestational diabetes can adversely affect pregnancy outcomes, leading to issues like birth
trauma, macrosomia (with a 14% absolute risk) and elevated cesarean section rates (with a 10%
absolute risk). The measurements of these outcomes may vary based on factors such as
screening methods and population characteristics, groups of individuals, as well as diagnostic
standards [30].
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Congenital cardiovascular defects constitute one of the common categories of birth anomalies,
affecting approximately 68 infants per 1000 live births. The cause is generally unknown, but
some are genetic and a few have an ecological cause. Roughly 1% of these cases can be
attributed to a maternal illness [31]. In IDM infants, the occurrence of it rounds to roughly 5%.
[32].

Various studies reveal the association between diabetes in mothers and birth defects in infants.
Research carried out at Ayub Medical College, Abbottabad has revealed that the occurrence of
heart defects among infants born to diabetic mothers is 43 (38.74%) [33].

A different study found that, among 101 neonates born to mothers with diabetes, maximum
about 52.5% were diagnosed with heart defects, while the remaining 47.5% reported fit
following tests. Thus, in this research, the occurrence of heart defects among neonates of
diabetic mothers was 52.5% [34]. A local study carried out in Lahore found that, among 1530
registered newborns at full-term, 84 (6%) were born to mothers with diabetes. Birth defects
were observed in 11 (13%) of them, with most of these cases involving heart defects [35].
Thus, keeping GDM strictly controlled during pregnancy can prove to be the key factor in
significantly decreasing complications associated with GDM. It is recommended that all
patients be tested for GDM, as even mild cases can greatly affect fetuses and the outcomes for
pregnant women [36]. It is also advised to use screening echocardiography for the early
diagnosis of CHD in order to reduce morbidity and mortality [37].

Obesity:

Obesity is characterized by an excessive buildup of body fat. These conditions are caused by
various factors including genetic, environmental, cultural and metabolic factors. Due to the
rising rates of obesity among women of reproductive age, it has become a global pandemic
issue that could have detrimental effects on mothers and fetuses. It plays a part in the annual
figures for certain types of avoidable deaths [38,39].

Obesity in females is escalating to epidemic levels, resulting in negative perinatal outcomes
and a range of pregnancy complications. Women with obesity who are pregnant present risks
for both maternal and child health concerning various complications [40]. It has been linked
to various difficulties for mothers and their unborn children alike. Maternal obesity,
characterized by a body mass index (BMI) of 30 or more, affects about 20% of mothers-to-be
worldwide [41].

Obese women during pregnancy are at a heightened risk of gestational diabetes mellitus,
hypertensive disorders like preeclampsia, complications during fetal development, and an
increased likelihood of requiring a cesarean section. These conditions significantly threaten
maternal health and increase the likelihood of adverse effects on the infant [42].

Research revealed that nearly 50% (47.2%) of women with excess weight and over 50%
(56.0%) of women with obesity encountered a negative maternal outcome [43]. In terms of
fetal outcome, stillbirths, premature deaths, along with admissions in the NICU were prevalent
among expectant mothers with excess weight than in the control group. The most frequent
disease in newborns observed was the NICU admissions with stillbirth following [44].
Consequently, even moderate overweight can significantly harm pregnancy outcomes, while
obesity results in serious complications for both mother and fetus. Appropriate
multidisciplinary management could mitigate the impact of obesity on the rates of disease and
death among mothers and fetuses [44].

Cardiovascular Diseases (CVDs):

Cardiac diseases complicate approximately 1-4% of pregnancies. Due to advancements in
medical sciences, there is an increase in the reporting patients with heart problems while
expecting a child due to enhanced management. Nevertheless, in spite of all the progress made,
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cardiac disease during pregnancy ranks as the second most common non-direct cause of
maternal death globally, following suicide. It accounts for 10-25% of maternal deaths [45,46].
In pregnant women with heart disease, the maternal complications are divided as cardiac and
non-cardiac complications. Cardiac complications are death due to cardiac disease, pulmonary
edema, and congestive cardiac failure. and Some of the obstetrical complications that occur
more frequently in cardiac patients include induction of labor, instrumental deliveries to
shorten the second stage of labor, and postpartum hemorrhage [47].

The most frequent fetal complications are preterm birth and intrauterine growth restriction. In
most cases, preterm delivery is caused by medical intervention. Prematurity and fetal growth
restriction lead to rise perinatal morbidity and mortality. In cardiac patients, adverse neonatal
outcomes occur in 20 to 30% of cases [48].

According to a study, signs of intrauterine growth restriction (IUGR) were observed in a quarter
of the neonates, and nearly half of them were born preterm (before 37 weeks). Pregnancies
complicated by maternal cardiac illness carry a considerable burden of fetal issues, with
stillbirths occurring in 8.54% of cases and 25.61% of NICU admissions [49].

Thus, the most frequent cause of maternal mortality are cardiac diseases. Although certain
fatalities cannot be prevented, it is crucial that females suffering from heart problems receive
pre-pregnancy counseling. This type of counseling should be regarded as a fundamental aspect
of clinical practice. It is essential that all cardiologists acknowledge the necessity of addressing
pregnancy with females of reproductive age. Though females suffering from heart problems
are susceptible to problems when carrying a baby, most will achieve a good outcome with
careful management [50].

Hypertension:

Hypertension, which is characterized by a resting blood pressure greater than 140/90 mmHg
on at least three measurements taken 24 hours apart, poses a considerable health risk during
pregnancy. When a pregnant woman’s blood pressure exceeds this threshold after the 20-week
mark in her pregnancy, and she has no previous history of high blood pressure, it is diagnosed
as pregnancy-induced hypertension [51]. In Pakistan, every hour, three women lose their lives
because of complications linked to pregnancy and childbirth. Hypertensive disorders related to
pregnancy occur in 6% to 8% of all pregnancies [52]. They are deemed a major factor
contributing to negative maternal and fetal outcomes worldwide, particularly in developing
regions [53].

According to one study, the rates of gestational hypertension among pregnant women were
15.2%, chronic hypertension 7.9%, pre-eclampsia 36.4%, and eclampsia 3.0% [54]. In terms
of fetal outcomes, hypertensive disorders of pregnancy (HDP) are linked to vascular
manifestations, oxidative stress, and endothelial damage. This impacts how the placenta
functions, as it results in inadequate nutrient supply and perfusion for the fetus. Consequently,
this leads to negative perinatal outcomes [55]. Globally, hypertensive disorders during
pregnancy are responsible for 15% of perinatal deaths [56]. Approximately 16% of the
estimated 2.6 million stillbirths that happen annually occur in pregnancies impacted by HDP
[57].

A study conducted in Sukkur, Pakistan, discovered that when assessing neonatal outcomes,
there were most intrauterine deaths followed by stillbirths, and neonatal deaths. Out of these
95 remained alive of which the number of those in good health was 44. Of the 51 newborns
with complications, 5 had respiratory distress syndrome (RDS), 10 were diagnosed with
intrauterine growth restriction (IUGR), 10 experienced low birth weight (LBW), 12 were born
preterm, 14 had meconium aspiration syndrome [58].

Thus, it is necessary to carry out additional prospective studies in the near future that consider
various factors, including socio-economic characteristics and ecological factors, in Pakistan
[59].
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The condition is linked to elevated rates of morbidity and mortality for mothers and newborns.
A close antenatal follow-up could prevent the condition's devastating effects. To guide health
care providers, further prospective studies from various regions of the country are necessary to
determine the frequency, clinical pattern, and impact of this disorder [60].

Chronic Respiratory Diseases (CRDs):

The occurrence and importance of respiratory disorders in pregnant women have risen
significantly in recent years [61]. Various physiological changes occur in the respiratory system
during pregnancy, such as increased oxygen consumption, an elevated positioning of the
diaphragm due to the growing uterus, and an increased vulnerability to respiratory infections.
The occurrence of respiratory illnesses in pregnant women can increase due to these changes
and the modulation of the immune system that occurs during pregnancy. Common respiratory
ailments can endanger both mother and the developing fetus [62].

Acute respiratory diseases like pneumonia or influenza can lead to considerable maternal and
fetal deaths and worsen pre-existing chronic respiratory conditions. To prevent complications,
careful management of chronic respiratory diseases like asthma and COPD during pregnancy
is essential. RDS is among the most common causes of respiratory failure in infants and
neonatal mortality. It arises fundamentally from underdeveloped lungs, which leads to
inadequate production of lung surfactant [63].

A study conducted in Abbottabad found that women with asthma experienced pregnancy
complications like hypertension (17.7%), GDM (12.3%), and Anemia (8.8%), along with a
higher rate of caesarean sections (19.1%). Due to their low APGAR scores at delivery, 46.3%
of the babies born to these mothers were admitted to the NICU with 6.1% receiving treatment
for respiratory distress syndrome [64].

Moreover, membrane rupture is an important complication marked by the breaking of the fetal
membranes prior to labor beginning. Preterm membrane rupture occurs in three percent of
deliveries [65].

As a result, healthcare providers should take respiratory health into account during prenatal
care and increase monitoring of pregnant patients with these chronic respiratory conditions in
order to manage and possibly lessen the risk of PROM [66].

Conclusion:

This study presents an overview of the non-communicable diseases commonly associated with
birth defects. It has been demonstrated on various occasions that NCDs adversely affect
pregnancy and birth outcomes.

To develop cost-effective interventions, it is crucial to identify gaps and weaknesses in the
medical sector. The major health system problems in Pakistan include inadequate resources,
lack of risk factor surveillance, fragmented health services delivery mechanisms, low
prioritization of NCDs in information systems, and high out-of-pocket spending.

Our environment requires the establishment of prenatal congenital heart disease (CHD)
screening programs for newborns of mothers with diabetes. Additionally, to thoroughly
understand the full effects of maternal obesity for both pregnancy and the offspring, further
investigation is needed. Furthermore, as preexisting heart disease has major function among
the outcomes in mothers and newborns, it is necessary for future mothers to receive proper
counseling regarding the impact of the disease on pregnancy.

Moreover, it is essential to carry out regular antenatal screening and to adopt personalized care
strategies aimed at reducing the maternal and fetal risks related to pregnancy-induced
hypertension. To reduce the frequency of birth defects, it is crucial to regard respiratory
disorders with the same seriousness as other conditions. Effective interventions can help to
reduce the disease burden due to NCDs.
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