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Abstract 
Hypertensive disorders (HD) of pregnancy are a leading cause of maternal 
and perinatal mortality and morbidity worldwide. Although several risk fac-
tors for hypertensive disorders of pregnancy have been firmly established, the 
risk attributable to specific race-ethnicities is less clear. The risk of pree-
clampsia-eclampsia may differ by maternal ethnicity 30 as also the course, 
severity and prognosis. This study aimed to compare severe preeclampsia and 
eclampsia in tribal and nontribal women of Jangalmahal area of West Bengal 
in terms of incidence, clinical, demographic picture, severity, course of 
disease, response to treatment, complications and delivery outcome including 
foetal outcome and maternal outcome. 
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1. Introduction 

Hypertensive disorders (HD) of pregnancy constitute a perplexing and clinically 
challenging group of complications of pregnancy and are responsible for a sub-
stantial burden of illness. They are a leading cause of maternal and perinatal 
mortality and morbidity worldwide, but especially in developing countries [1]. 

Preeclampsia is a multisystem disorder of unknown aetiology characterized by 
development of hypertension with proteinuria after 20th week of gestation, in 
previously normotensive and non proteinuric pregnant women [2] [3]. 
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Preeclampsia when complicated with generalized tonic-clonic convulsions 
and/or coma is called Eclampsia [4]. 

Globally HD of pregnancy complicate approximately 5% - 10% of pregnancies 
[5] [6] [7]. The incidence of preeclampsia and the precursor of eclampsia, vary 
greatly worldwide. Preeclampsia complicates about 2% - 8% of all pregnancies 
[7] [8]. 

WHO estimates the incidence of preeclampsia to be seven times higher in de-
veloping countries (2.8% of live births) than in developed countries (0.4%) 
which is due to poor health seeking behaviours and lack of availability of health 
care facilities and personnel [9]. 

Incidence of HD of pregnancy in India is found to be 11,266 out of 111,725 
deliveries (10.08%) as observed through the data collected by the National 
Eclampsia Registry (NER) over 3 years (2011-2013) [10]. Two thousand five 
hundred fifty-four of those 11,266 patients presented with eclampsia [10]. The 
FOGSI-ICOG NER has brought forth some revealing trends. Eclampsia preva-
lence among registry patients is 1.9% [10]. National sample surveys in the past 
have shown prevalence to be 1% - 5%. This is out of the 11,725 deliveries ana-
lyzed from the cases reported by 175 reporting centers. Seventeen percent of 
preeclampsia patients are actually in the adolescent age group reflecting the very 
early age at marriage in spite of several awareness programs and legal guidelines 
[10]. 76.34% of the patients were between 21 and 30 years of age thus rendering 
a very young population morbid and at risk of mortality. It is also a disease of 
the first-time pregnant woman as 81% of the patients with preeclampsia are 
primigravida [10]. 

Approximately 72,000 pregnant women die every year because of eclampsia 
and severe preeclampsia worldwide [10]. HD account for 16% of all maternal 
deaths in developed countries [11]. The risk that a woman in a developing coun-
try will die of preeclampsia or eclampsia is about 300 times that of a woman in a 
developed country [12] [13] [14]. 

Reliable statistics about women dying due to preeclampsia-eclampsia are dif-
ficult to obtain because of the poor quality of vital statistics registration systems 
and hospital records in many developing countries. In addition, a sizable num-
ber of deliveries take place at home, and thus there are no records at all for these 
births [15] [16] [17] [18]. Therefore, data on women who die from preeclamp-
sia-eclampsia are only available from a limited number of countries. Neverthe-
less, it is clear that the case fatality rates for preeclampsia-eclampsia vary greatly 
across countries, with the risk of death from preeclampsia-eclampsia being 
much higher in developing countries than in developed ones [19]. India is 
among those countries which have a very high MMR, i.e. 190 per 100,000 live 
births [20]. Hypertension accounts for 5% of maternal deaths in India [21]. 

HD is also associated with preterm birth, foetal growth restriction, perinatal 
death and long-term adult health problems in the offspring. Preeclampsia causes 
five fold increase in the perinatal mortality, with most of the deaths caused by 
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iatrogenic prematurity [22] [23]. In US, preeclampsia is responsible for 15% of 
premature births [24]. 

If the disorder occurs in early pregnancy, 53% of the infants are small for ges-
tational age (SGA) [25]. Further, to be born SGA increases the risk of hyperten-
sion, diabetes and coronary heart disease as adults [26]. 

The risk of delivery of low birth weight (LBW) or growth-restricted babies in 
mothers with HD differs in different ethnic/racial groups [27] [28]. 

However, the causes for preeclampsia-eclampsia remain unclear and thus 
preeclampsia-eclampsia has been called a “Disease of theories” [29]. Almost 
everyone (from an allergist to zoologist) had proposed a theory and almost any-
thing on the earth (from watermelon season to a specific worm infestation) has 
been blamed [30] [31]. Although the precise cause is unknown, the pathophysi-
ologic processes underlying this disorder are described in two stages [32]. The 
first stage is characterized by reduced placental perfusion possibly related to ab-
normal placentation with impaired trophoblast invasion and inadequate remod-
eling of the uterine spiral arteries. The second stage refers to the maternal sys-
temic manifestations with inflammatory, metabolic, and thrombotic responses 
converging to alter vascular function which can result in multi-organ damage 
[33] [34] [35]. 

Some risk factors for HD of pregnancy has been identified and these include 
nulliparity, older maternal age, multiple births, diabetes, chronic hypertension, 
obesity, previous h/o preeclampsia, family history of preeclampsia, a new part-
ner and/or about 10 years since last pregnancy, renal disease, and the presence of 
antiphospholipid antibodies [7] [33] [36]-[43]. Studies have reported a 7% - 20% 
chance of recurrence of preeclampsia in a subsequent pregnancy [40] [44] [45]. 

Some other risk factors are still being investigated. Geographic, social, eco-
nomic and racial differences are thought to be responsible for incidence rates up 
to 3 times higher in some populations [46]. 

Some studies have investigated racial and ethnic factors and identified some 
differences in severe preeclampsia and eclampsia in different population groups 
[18] [47] [48] [49] [50]. Among the major ethnic groups considered, East Asian 
women had the lowest risk of preeclampsia and Mexican women had the highest 
risk [47]. 

Caughey reported that the rates of preeclampsia were higher among African 
American women and lower among Latina and Asian women with all results be-
ing statistically significant as compared with white women [48]. Marcelo reported 
that immigrant women from the Caribbean, Sub-Saharan Africa and Hispanic 
America were at the highest risk of serious preeclampsia relative to immigrant 
women from industrialized nations [49]. In a study by Abubakar, among three 
tribal groups, the preeclamptic Fulani women are more likely to progress to 
eclampsia than the Hausa and Kanuri [18]. Black women were more likely to be 
diagnosed with preeclampsia than were White women [50]. The risk of pree-
clampsia-eclampsia may differ by maternal ethnicity [48] as also the course, se-
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verity and prognosis [18] [51] [52]. Such differences in severe preeclampsia and 
eclampsia in different ethnic population groups may also exist in India. But studies 
focussing on such aspects of preeclampsia and eclampsia in different population 
groups in India are scarce in literature. Ethnicity reflects many potential influences 
on health, including socioeconomic status, lifestyle (e.g. diet and physical activity), 
medical care utilization, and genetic background associated with geographic ori-
gin. Examining the relation of ethnicity with preeclampsia-eclampsia may provide 
important information that may highlight ethnic subgroups which need to be 
monitored more actively and could help guide screening and treatment, particu-
larly in light of ethnic diversity of pregnancies [47]. 

2. Aims and Objectives 

The objectives of this study were to note whether any differences existed among 
tribal and nontribal women with severe preeclampsia and eclampsia in the Jan-
galmahal area of West Bengal due to different ethnicity in the following parame-
ters: 
• Incidence. 
• Clinical and demographic picture. 
• Severity and course of disease. 
• Response to treatment and complications. 
• Delivery outcome including foetal and maternal outcomes. 

Specific Objective: 
To identify the ethnic/racial group at higher risk of severe preeclampsia and 

eclampsia among tribal and nontribal women. 

3. Materials and Methods 
3.1. Study Area 

The present study was conducted in The Department of Obstetrics & Gynaecol-
ogy, Midnapore Medical College & Hospital, Paschim Midnapore, West Bengal. 
(The area concerned has got a huge tribal population). 

3.2. Study Period 

The period of study was 1 year (1st May, 2014 to 30th April, 2015). 

3.3. Study Population and Sample Size 

Two hundred consecutive mothers coming from Jangalmahal area and admitted 
to the Obstetrics & Gynaecology Department, Midnapore Medical College & 
Hospital, Paschim Midnapore with severe preeclampsia and eclampsia were in-
cluded in the study. 

The mothers were divided into two groups: 
1) Tribal Group (T group) 
2) Nontribal Group (NT group). 
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3.4. Study Design 

The study was a prospective observational comparative study. 

3.5. Criteria for Sample Selection 

Inclusion criteria: 
Mothers coming from Jangalmahal area of West Bengal and admitted to the 

Department of Obstetrics & Gynaecology, Midnapore Medical College & Hospi-
tal with severe preeclampsia and eclampsia were included in the study (BP > 160 
systolic and 110 diastolic along with UPCR > 30 or Eclamptic fits). 

Exclusion criteria: 
• Women with gestational ages of less than 20 weeks. 
• Pre-existing chronic hypertension/eesential hypertension. 
• Pre-existing diabetes. 
• Chronic renal disease (Q3). 

3.6. Parameters to Be Studied 

The study was conducted to compare whether any differences exist in cases of 
severe preeclampsia and eclampsia among tribal and nontribal women of the 
Jangalmahal area of West Bengal in the following parameters: 

1) Incidence, clinical and demographic picture, severity and course of disease. 
2) Response to treatment and complications. 
3) Delivery outcome including foetal outcome and maternal outcome. 

3.7. Study Tool 

A detailed tool (case proforma) was developed and used to record data (observa-
tions) of each case as detailed in methods. 

The data of individual patient was collected from the BHTs of patients, inves-
tigation reports, labour room records (Logbook), OT records and referral papers 
where applicable. 

3.8. Study Technique 

The study was approved by the Ethics Committee of our institution. It was con-
ducted in the Dept. of G & O, M.M.C. & H. Two hundred consecutive mothers 
coming from Jangalmahal area and admitted to the G & O Department, M.M.C. 
& H. with severe preeclampsia and eclampsia were enrolled in the study follow-
ing the inclusion and exclusion criteria. 

Pregnant women admitted in the labour room and meeting the inclusion cri-
teria were selected after informed consent in the local language. The mothers in-
cluded in the study were divided into two groups: Tribal (T) group & Non tribal 
(NT) group. 

Maternal ethnic ancestry was identified by self-report as recorded on the birth 
records and also the surnames which come under tribal groups were obtained 
from the District Magistrate’s office. 
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Severe preeclampsia was diagnosed [53] if a preeclamptic mother had blood 
pressure ≥ 160/110 mmHg or proteinuria ≥ 3+ or any of the following features: 
Headache, vomiting, clouding (blurring) of vision/blindness, oliguria (passing 
less than 400 ml urine in 24 hrs)/anuria, upper abdominal pain (epigastric pain 
or pain in the right upper quadrant), pulmonary oedema, hyperreflexia, HELLP 
syndrome. 

Eclampsia was diagnosed if there was convulsion and/or coma with features of 
preeclampsia [53]. 

3.9. Treatment Strategy 

All the patients received standard management (which was being followed in 
the institution) as follows: 

1) Antihypertensives: Inj. Labetalol (10 mg) i.v. were given to the patients with 
blood pressure > 150/100 mmHg and then repeated if necessary with incre-
mental doses of 20 mg, 40 mg and 80 mg at 10 mins interval [53] titrating ac-
cording to blood pressure. Our goal was to maintain blood pressure between 
140/90 - 150/100 mmHg. 

2) Anticonvulsant: Inj. Magnesium sulfate is the drug of choice for preventing 
and treating convulsions in severe preeclampsia and eclampsia [53] [54]. It was 
given following Pritchard Regimen which is as follows [53] [54]. 
• LOADING DOSE: Magnesium sulfate 20% solution 4 gm i.v. over 5 mins 

followed immediately by 10 gm of 50% magnesium sulphate solution (5gm in 
each buttock) as deep i.m. injection with 1 ml of 2% lignocaine in the same 
syringe. 

• MAINTENENCE DOSE: 5 gm MgSO4 (50% solution) plus 1 ml lignocaine 
2% i.m. every 4 hrs into alternate buttocks continued till 24 hrs after delivery 
or the last convulsion whichever occurs last. 

Each maintenance dose was administered after ensuring that: 
- Urinary output was at least 30 ml/hr which is equivalent to 100 ml over 4 

hours [53] (approx). 
- Respiratory rate was at least 16/min. 
- Patellar reflex was present. 

3) Termination of pregnancy: Mode & method of termination was decided as 
per merits of individual cases with the aim of prompt and safe delivery. 

On admission, in each case the demographic profile of the mother (age, parity, 
socioeconomic status etc.), gestational age, foetal condition, maternal condition 
on admission, whether in labour or not, stage phase of labour (if in labour) and 
any complication were noted. The initial choice for mode of delivery was also 
noted. 

Investigations included urine analysis for albumin, blood for urea, creatinine, 
uric acid, Liver Function Tests, Hb%, TC, DC, ESR & platelet count and USG, 
CT scan & MRI in selected cases. The results were noted. 

Mothers were monitored for general conditions, progress of labour, complica-
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tions if any, response to treatment (blood pressure & fits control, dose require-
ment of antihypertensives & anticonvulsants). 

Delivery outcomes including mode of delivery, foetal & maternal outcomes 
were recorded. All the informations/observations from each patient were re-
corded in the study tool (proforma). 

3.10. Plan for Analysis of Data 

Data so collected was collated and analysed with appropriate statistical tests and 
methods. 

Test of significance of difference was done by Student’s two-tail “t”-Test. P 
values less than 0.05 was considered as significant difference. Data were pre-
sented in tabular form and also represented by bar diagrams wherever needed. 
Data were expressed as Mean ± Standard error of mean (SEM). Softwares used: 
Microsoft excel, SPSS version 19; Origin Lab (Ver 8.0) and MedCalc (Ver 6.2). 

3.11. Results and Analysis 

A total of consecutive 200 mothers, from Jangalmahal area, admitted to the Gy-
naecology & Obstetrics Department of Midnapore Medical College & Hospital 
with severe Preeclampsia and eclampsia were included in this study. Of these 
200 mothers there were 65 mothers in Tribal (T) group and 135 mothers in 
Nontribal (NT) group. Of them 133 mothers had severe preeclampsia and 67 
mothers had eclampsia. During the study period a total of 3768 (576 tribal and 
3192 nontribal) women delivered in our institution. Thus, during the study 
period the overall incidence of severe preeclampsia and eclampsia in our institu-
tion were 3.53% and 1.78% respectively. Both severe preeclampsia and eclampsia 
were found to be significantly (p < 0.001) more common in the T group than the 
NT group (7.29% vs. 2.85% and 3.99% vs. 1.38% respectively (Table 1 & Figure 
1). 

Both severe preeclampsia and eclampsia were found to be significantly (p < 
0.001) more common in the tribal group than the nontribal group (7.29% vs. 
2.85% and 3.99% vs. 1.38%) respectively. 

In both tribal and nontribal groups, majority of mothers with severe preec-
lampsia and eclampsia were under 25 years of age. In comparative analysis, the 
tribal mothers exhibited a significant (p < 0.05) higher percentage for age group 
of ≤20 years and lower percentage for age group of 21 - 25 years than that of 
nontribal mothers. The difference was insignificant (p > 0.05) for the age group 
26 - 30 years. Frequency of suffering subjects in age groups of 31 - 35 years  

 
Table 1. Incidence of severe preeclampsia and eclampsia in Tribal and Nontribal mothers. 

Hypertensive disorder of pregnancy T (n = 576) No. (%) NT (n = 3192) No. (%) 

Severe preeclampsia 42 (7.29) 91 (2.85) 

Eclampsia 23(3.99) 44(1.38) 
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Figure 1. Incidence of severe preeclampsia and eclampsia in Tribal and Nontribal moth-
ers. (Each bar represents Mean ± SEM. Comparative analysis performed by two-tail “t” 
test for means. Bars with different superscripts (a, b) differ from each other significantly 
at the level of p < 0.001.) 

 
Table 2. Age wise distribution of severe preeclampsia and eclampsia in Tribal and Non-
tribal group. 

Age (Years) 
Tribal (n = 65) Nontribal (n = 135) 

% 

≤20 

21 - 25 

26 - 30 

31 - 35 

>35 

70.77 ± 2.38a 

21.54 ± 1.32a 

6.15 ± 1.19a 

0 ± 0.00a 

1.54 ± 0.11a 

64.44 ± 2.13b 

25.93 ± 1.29b 

8.15 ± 1.13a 

1.48 ± 0.89b 

0 ± 0.00b 

(Data were expressed as Mean ± SEM in percentage value. Values of each row with different superscripts (a, 
b) differ from each other significantly (p < 0.05)). 

 
Table 3. Parity wise distribution of mothers in Tribal and Nontribal groups. 

Parity T (n = 65) No. (%) NT (n = 135) No. (%) 

Nullipara 56 (86.15) 108 (80) 

Primipara 7 (10.77) 22 (16.30) 

Multipara 2 (3.08) 5 (3.70) 

 
and >35 years was negligible (Table 2, Table 3). 

Parity distribution pattern showed that occurrence of Nulliparity was much 
higher than Primiparity and Multiparity in both groups. Comparative analysis 
showed that for variables “Nullipara” and “Primipara” significant (p < 0.05) dif-
ference was found between T and NT groups. Significantly more mothers in tribal 
group (86.15%) were nulliparous than in nontribal group (80%) whereas primi-
parous mothers were significantly more common in nontribal group (16.30%) 
than tribal group (10.77%). For variable “multipara” there was no significant (p > 
0.05) difference between two groups (Table 4, Figure 2 & Figure 3). 
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Figure 2. Comparative analysis showing the difference in parity in T and NT group with 
severe preeclampsia and eclampsia. (Each bar represents Mean ± SEM in percentage 
value. Bars with different superscripts (a, b) differ from each other significantly at the 
level of p < 0.05. Bars having same superscript (a) does not differ from each other signifi-
cantly (p > 0.05).) 

 
Table 4. State of consciousness of mothers in Tribal and Nontribal groups on the basis of 
Glasgow coma Scale (GCS). 

GCS on admission T (n = 65) No. (%) NT (n = 135) No. (%) 

<8 7 (10.77) 5 (3.70) 

8 - 12 10 (15.38) 23 (17.04) 

13 - 15 48 (73.85) 107 (79.26) 

 

 
Figure 3. Comparison of the state of consciousness between T and NT groups on the 
basis of Glasgow Coma Scale. (Each bar represents Mean ± SEM in percentage value. Bars 
with different superscripts (a, b) differ from each other significantly at the level of p < 
0.05. Bars having same superscript (a) does not differ from each other significantly (p > 
0.05).) 

 
For class “<8” and “13 - 15” tribal mothers showed significant (p < 0.05) dif-

ference in intensity with nontribal mothers. For class “8 - 12” no significant dif-
ference (p > 0.05) arrived. Unconsciousness (GCS < 8) was more common in 
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tribal group (10.77%) than in nontribal group (3.70%) and where as conscious-
ness (GCS of 13 - 15) was more common in nontribal group (79.26%) than tribal 
group (73.85%). 

Comparative analysis revealed that tribal mothers suffered from severe hyper-
tension (≥160/110 mm of Hg) significantly (p < 0.05) more commonly (76.92%) 
than nontribal mothers (69.60%) and significantly (p < 0.05) more nontribal 
mothers (30.40%) had blood pressure < 160/110 mm of Hg than tribal mothers 
(23.08%). 

There was significant (p < 0.05) difference found for all grades of proteinuria 
between T and NT group. Proteinuria in general was more common in tribal 
than nontribal mothers. Proteinuria was absent or trace in significantly (p < 
0.05) more number of nontribal mothers than tribal mothers whereas 1+ and 2+ 
proteinuria was significantly (p < 0.05) more common in tribal than nontribal  

 
Table 5. Comparison on the basis of blood pressure on admission between T and NT 
group. 

BP on admission (mmHg) T (n = 65) No. (%) NT (n = 135) No. (%) 

<160/110 15 (23.08) 41 (30.40) 

≥160/110 50 (76.92) 94 (69.60) 

 

 
Figure 4. Showing the comparison of blood pressure on admission between T and NT 
group. (Each bar represents Mean ± SEM in percentage value. Bars with different super-
scripts (a, b) differ from each other significantly at the level of p < 0.05.) 

 
Table 6. Urine for protein by dipstick method in Tribal and Nontribal group. 

Grades of proteinuria T (n = 65) No. (%) NT (n = 135) No. (%) 

Negative 17 (26.15) 49 (36.3) 

Trace 16 (24.6) 38 (28.15) 

1+ 22 (33.85) 28 (20.74) 

2+ 7 (10.77) 10 (7.4) 

≥3+ 3 (4.6) 10 (7.4) 
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Figure 5. Comparison of proteinuria in tribal and nontribal mothers. (Each bar repre-
sents Mean ± SEM in percentage value. Bars with different superscripts (a, b) differ from 
each other significantly at the level of p < 0.05.) 

 
Table 7. Comparison of severity of disease in Tribal and Nontribal group. 

Severity of disease T (n = 65) No. (%) NT (n = 135) No. (%) 

Convulsion > 4 times 23 (35.4) 79 (58.5) 

Severe hypertension (≥160/110) 50 (76.9) 94 (69.6) 

Proteinuria (≥3+) 3 (4.6) 10 (7.4) 

 

 
Figure 6. Comparative analysis of severity of disease in T and NT group. (Each bar 
represents Mean ± SEM in percentage value. Bars with different superscripts (a, b) differ 
from each other significantly (p < 0.05). Bars having same superscript (a) does not differ 
from each other significantly (p > 0.05).) 

 
mothers. Severe proteinuria (≥3+), though significantly (p < 0.05) more common in 
nontribals, was in general infrequent in both groups (Tables 5-7 and Figures 4-6). 

Comparative analysis revealed that tribal mothers suffered from severe hyper-
tension (≥160/110 mm of Hg) significantly (p < 0.05) more commonly than NT 
group. Whereas nontribal mothers suffered significantly (p < 0.05) more com-
monly from larger number of convulsions (>4 times) when they developed ec-
lampsia and severe proteinuria (≥3+) than tribal mothers. 

Pregnant mothers with blood pressure >150/100 mm of Hg (51 in tribal group 
and 98 in nontribal group) needed antihypertensive drug (Inj. Labetalol) therapy 
(Tables 8-9 and Figures 7-8).  
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Table 8. Response to treatment with antihypertensive drugs in respect of time taken for 
BP to come below 150/100 mmHg (in mothers having BP > 150/100 mmHg). 

Time taken for BP control T (51) No. (%) NT (98) No. (%) 

<1/2 hr 10 (19.6) 23 (23.46) 

1/2 hr - 1 hr 19 (37.25) 43 (43.9) 

>1 hr 22 (43.14) 32 (32.65) 

 

 
Figure 7. Comparison of response to antihypertensive drug treatment in mothers with 
BP > 150/100 mmHg in terms of time taken for BP to come below 150/100 mmHg. (Each 
bar represents Mean ± SEM in percentage value. Bars with different superscripts (a, b) 
differ from each other significantly at the level of p < 0.01.) 

 
Table 9. Response to anticonvulsant treatment: Recurrence/occurrence of convulsion in 
Tribal and Nontribal mothers after loading dose of MgSO4. 

Convulsion after loading dose of MgSO4 T (n = 65) No. (%) NT (n = 135) No. (%) 

Yes 1 (1.54) 2 (1.48) 

No 64 (98.46) 133 (98.52) 

 

 
Figure 8. Comparison of response to anticonvulsant treatment with MgSO4 on the basis 
of recurrence/occurrence of convulsion after loading dose of MgSO4 in T and NT group. 
(Each bar represents Mean ± SEM in percentage value. There is insignificant (p > 0.05) 
difference between the two groups.) 

https://doi.org/10.4236/ojog.2021.118093


Mr. I. Banerjee et al. 
 

 

DOI: 10.4236/ojog.2021.118093 990 Open Journal of Obstetrics and Gynecology 
 

Mothers in both groups responded well to such treatment though significantly 
(<0.01) more nontribal mothers responded earlier and to a smaller dose of 
anti-hypertensive drug than tribal mothers, and thus needed a smaller dose of 
anti-hypertensive drug, than tribal mothers for control of BP to the desired level 
of <150/100 mmHg but not <140/90 mmHg. Control of BP to the desired level 
required ≥1 hour of anti-hypertensive therapy (and thus larger doses) in signifi-
cantly (<0.01) more number of tribal mothers (43.14%) than nontribal mothers 
(32.65%). 

Vast majority of mothers (98.46% of tribal mothers and 98.52% of nontribal 
mothers) in both the groups responded very well to anticonvulsant therapy with 
MgSO4 and MgSO4 was very effective in controlling convulsion in eclampsia and 
preventing it in case of severe preeclampsia in most mothers in both groups. 
Only a tiny fraction of mothers in both groups had convulsion after treatment 
was started with the loading dose of MgSO4 and there was no significant differ-
ence (p > 0.05) between the two groups. 

Majority of mothers of both groups were already in labour at the time of ad-
mission. But comparative analysis revealed that the tribal mothers presented in 
labour significantly (p < 0.05) more commonly than nontribal mothers, in both 
first stage (56.92% vs. 51.85%) and second stage (10.77% vs. 7.41%) of labour 
while antepartum (not in labour) mothers were significantly (p < 0.05) more  

 
Table 10. Labour status on admission in Tribal and Nontribal groups. 

Status of labour T (n = 65) No. (%) NT (n = 135) No. (%) 

Stage I 37 (56.92) 70 (51.85) 

Stage II 7 (10.77) 10 (7.41) 

Not in labour 18 (27.69) 49 (36.30) 

Delivered 3 (4.62) 6 (4.44) 

 

 
Figure 9. Comparison of Labour status on admission in T and NT group. (Each bar 
represents Mean ± SEM in percentage value. Comparative analysis performed by student 
two-tail t-test for means. Bars with different superscripts (a, b) differ from each other sig-
nificantly (p < 0.05). Bars with same superscript (a) does not differ from each other sig-
nificantly (p > 0.05).) 
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common in nontribal group than tribal group (36.30% Vs 27.69%). Few mothers 
were admitted after delivery and the recorded intensities showed insignificant 
(p > 0.05) difference between the selected two groups (Table 10 and Figure 9). 

Comparative analysis of different modes of delivery in tribal (n = 62) and 
nontribal (n = 129) mothers (admitted in ante partum and intra partum period) 
revealed that vaginal delivery (VD), both Normal VD and Assisted VD were sig-
nificantly (p < 0.05) more common in tribal group than nontribal group where 
as LSCS (Lower uterine Segment Caesarean Section) was significantly (p < 0.05) 
more common in nontribal group than the tribal group. 

Relatively few mothers presented in postpartum period and comparative 
analysis of modes of delivery in those mothers showed that LSCS was signifi-
cantly more common (p < 0.01) in nontribal mothers (66.66%) than tribal 
mothers (33.33%). 

Majority of the mothers in both groups survived. Comparative analysis re-
vealed that maternal mortality was significantly more common (p < 0.05) in the  

 
Table 11. Comparison of mode of delivery in Antepartum and Intrapartum tribal and 
nontribal mothers. 

Mode of Delivery 
Tribal (n = 62) Nontribal (n = 129) 

% 

Normal VD 30.65 ± 1.81a 20.93 ± 2.10b 

Assisted VD 6.45 ± 1.06a 3.10 ± 1.02b 

LSCS 62.90 ± 1.98a 75.97 ± 2.48b 

Undelivered 0 0 

(Data were expressed as Mean ± SEM in percentage value. Comparative analysis performed by Student two 
tail “t” test for means. Values of each row with different superscripts (a, b) differ from each other signifi-
cantly (p < 0.05).) 

 
Table 12. Mode of delivery in tribal and nontribal mothers admitted after delivery. 

Mode of Delivery 
Tribal (n = 3) Nontribal (n = 6) 

% 

Normal VD 33.33 ± 2.19a 33.33 ± 2.31a 

Assisted VD 0 ± 0.00a 33.33 ± 2.30b 

LSCS 66.66 ± 2.44a 33.33 ± 2.31b 

Undelivered 0 0 

(Data were expressed as Mean ± SEM in percentage value. Comparative analysis performed by Student two 
tail t-test for means. Values of each row with different superscripts (a, b) differ from each other significantly 
(p < 0.01)). 

 
Table 13. Maternal outcome in Tribal and Nontribal groups. 

Maternal Outcome T (n = 65) No. (%) NT (n = 135) No. (%) 

Mortality 7 (10.77) 8 (5.92) 

Survived 58 (89.23) 127 (94.07) 
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Figure 10. Comparison of maternal outcome in T and NT group. (Each bar represents 
Mean ± SEM in percentage value. Bars having different superscripts (a, b) differ from 
each other significantly (p < 0.05).) 

 
Table 14. Different complications suffered by tribal and nontribal mothers. 

Maternal complication 
Tribal Nontribal 

% 

Pulmonary embolism 1.54 ± 0.19a 2.96 ± 0.24b 

Pulmonary Edema 1.54 ± 0.18a 1.48 ± 0.33a 

CVA 6.15 ± 0.59a 0.74 ± 0.16b 

RF 1.54 ± 0.17a 0.74 ± 0.14b 

Cerebral edema 1.54 ± 0.18a 0.74 ± 0.13b 

Hypovolemic shock 0 ± 0.00a 0.74 ± 0.13b 

HELLP syndrome 1.54 ± 0.19a 0 ± 0.00b 

(Each row represents Mean ± SEM in percentage value. Values with same superscript (a) does not differ 
from each other significantly (p > 0.05). Values of each row with different superscripts (a, b) differ from 
each other significantly (p < 0.05)). 

 
tribal group (10.77%) than the nontribal group (5.92%) (Tables 11-14 and Fig-
ure 10). 

Frequencies of pregnant mothers of both T and NT group suffered from dif-
ferent complications were compared statistically. Overall rate of serious compli-
cations was low. Final outcome showed that there was significant (p < 0.05) dif-
ference in between these two groups for all the parameters except for ‘Pulmo-
nary edema’ parameters (p > 0.05). Tribal mothers suffered more commonly 
from cerebrovascular accidents (CVA) than nontribals who suffered more 
commonly from pulmonary embolism. 

Comparative analysis revealed significant (p < 0.01) difference between these 
groups. Tribal mothers needed admission to ICU significantly (p < 0.01) more 
commonly (12.31%) than nontribal mothers (5.92%). 
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Table 15. Need of ICU admission by tribal and nontribal mothers. 

 T (n = 65) No. (%) NT (n = 135) No. (%) 

Needed ICU 8 (12.31%) 8 (5.92%) 

 

 
Figure 11. Comparison on the basis of need of ICU by tribal and nontribal mothers. 
(Each bar represents Mean ± SEM in percentage value. Values with different superscripts 
(a, b) differ from each other significantly at the level of p < 0.01.) 

 
Table 16. Hospital stay by survived mothers in Tribal and Nontribal group. 

Duration of hospital stay T (n = 58) No. (%) NT (n = 127) No. (%) 

≤7 days 53 (91.38) 118 (92.9) 

>7 days 5 (8.62) 9 (7.09) 

 

 
Figure 12. Comparison on the basis of duration of hospital stay by survived mothers in T 
and NT group. (Each bar represents Mean ± SEM in percentage value. Bars having same 
superscript (a) does not differ from each other significantly (p > 0.05).) 

https://doi.org/10.4236/ojog.2021.118093


Mr. I. Banerjee et al. 
 

 

DOI: 10.4236/ojog.2021.118093 994 Open Journal of Obstetrics and Gynecology 
 

Table 17. Foetal outcome in Tribal and Nontribal groups. 

Foetal outcome T (n = 65) No. (%) NT (n = 135) No. (%) 

Live birth 63 (96.92) 129 (95.60) 

Stillbirth 2 (3.08) 6 (4.40) 

 

 
Figure 13. Comparison on the basis of foetal outcome in T and NT group. (Each bar 
represents Mean ± SEM in percentage value. Bars having same superscript (a) does not 
differ from each other significantly (p > 0.05).) 

 
Table 18. Birth asphyxia in newborn babies delivered in MMCH in Tribal and Nontribal 
groups. 

 T (n = 63) No. (%) NT (n = 129) No. (%) 

Asphyxiated new born baby 5 (7.90) 17 (13.18) 

 
Hospital stay for ≤ 7 days by survived tribal and nontribal mothers represented a 

higher frequency and their comparative analysis showed insignificant (p > 0.05) 
difference in between them. Alongside comparative analysis in between frequencies 
of mothers with hospital stay for >7 days duration also revealed insignificant (p > 
0.05) difference in between these two groups (Tables 15-18 and Figures 11-13). 

Tribal and nontribal both the groups exhibited higher frequency of live births 
(96.92% and 95.60% respectively) in comparison to still birth babies with insig-
nificant (p > 0.05) difference in between these two study groups. 

Comparative analysis showed a significant (p < 0.001) higher percentage of as-
phyxiated foetal outcomes in nontribal study group (13.18%) than in tribal group 
(7.90%). 

Neonatal death was rare. Need for admission to NICU was almost similar (in-
significant, p > 0.05) in the two groups, but there was a significant (p < 0.05) 
higher percentage of preterm babies in nontribal group (17.04%) than tribal 
group (12.31%). 

Significantly (p < 0.001) greater percentage of new borns of tribal group (60%) 
were low birth weight (<2.5 Kg) in comparison to new borns of the nontribal 
group (45.93%) (Tables 19-20 and Figures 14-15). 
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Figure 14. Comparison on the basis of birth of asphyxiated newborn baby in T and NT 
group. (Values differ from each other significantly at the level of p < 0.001.) 

 
Table 19. Foetal outcome: neonatal death, NICU admission and preterm birth in Tribal 
and Nontribal group. 

Complications of foetus T (n = 65) NT (n = 135) 

Neonatal Death 1.54 ± 0.68a 0 ± 0.00b 

Needed NICU 23.08 ± 1.48a 22.96 ± 1.89a 

Preterm 12.31 ± 1.86a 17.04 ± 1.79b 

(Data were expressed as Mean ± SEM in percentage value. Values of each row with different superscripts (a, 
b) differ from each other significantly (p < 0.05). Values having same superscript (a) does not differ from 
each other significantly (p > 0.05).) 

 
Table 20. Birth weight in Tribal and Nontribal groups. 

Birth weight (kgs) T (n = 65) No. (%) NT (n = 135) No. (%) 

<2.5 

≥2.5 

39 (60) 

26 (40) 

62 (45.93) 

73 (54.07) 

 

 
Figure 15. Comparison of birth weight in T and NT group. (Each bar represents Mean ± 
SEM in percentage value. Bars with different superscripts (a, b) differ from each other 
significantly at the level of p < 0.001.) 
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4. Discussion 

In the presented study, there were 65 mothers in Tribal (T) group and 135 
mothers in Nontribal (NT) group. Of them 133 mothers had severe preeclampsia 
and 67 mothers had eclampsia. Total number of deliveries conducted in this 
hospital was 3768 during the study period. Out of this tribal women were 576 
and nontribal women were 3192. Thus, during the study period the overall inci-
dence of severe preeclampsia and eclampsia in our institution were 3.53% and 
1.78% respectively. The incidence of severe preeclampsia and eclampsia in tribal 
women were 7.29% and 3.99% respectively, and in nontribal women were 2.85% 
and 1.38% respectively. The incidence was found to be significantly (p < 0.001) 
higher in T group than NT group. Other studies which have examined the asso-
ciation of maternal ethnicity and severe preeclampsia and eclampsia also found 
some ethnic groups at higher risk than other ethnic or racial groups. Myles Wolf 
et al. found Hispanic ethnicity to be independently associated with increased risk 
for preeclampsia and decreased risk for gestational hypertension [55] [56] [57] 
[58] [59]. Bryant AS et al. found Black women with hypertension in pregnancy 
in the absence of chronic hypertension more likely to be diagnosed with pree-
clampsia than were White women [50]. 

Advanced maternal age has been found to be an independent risk factor for 
preeclampsia, while in this study most of the mothers of both T and NT group 
were under 25 years of age, which is probably because we were dealing with 
women from rural area, where early marriage is more common. The incidence 
of severe preeclampsia and eclampsia was significantly (p < 0.05) higher in tribal 
women of 20 yrs and below than NT group, whereas in 21 to 25 yrs of age group 
nontribal women were found to be more affected than tribal women. Myles Wolf 
et al. found that Hispanic women were younger than non-Hispanic and Cauca-
sian groups [59] [60] [61] [62]. Goodwin AA et al. reported that Caucasian 
women were older (27 vs. 24 yrs) than African American women [51]. 

In our study, severe preeclampsia and eclampsia were more common in nul-
liparous and primiparous women of both groups but the incidence was signifi-
cantly (p < 0.05) higher in nulliparous tribal women (86.15%) than nontribals 
(80%), whereas primiparous mothers were significantly more common in 
nontribal group (16.30%) than tribal group (10.77%). Goodwin AA et al. found 
Caucasian women more likely nulliparous than African American and Hispanic 
women [51]. Depending on ethnicity, the incidence of preeclampsia ranges from 
3% to 7% in healthy nulliparas [36]. Gaurav Ghosh et al. reported that nullipa-
rous Hispanic women and Asian/Pacific Islanders had an overall decreased risk 
compared to non-Hispanic whites [52]. A. K. Rao et al. found that among 
primiparous women, there is a disparity among ethnic groups as the risk in Af-
rican American women is twice that of Caucasian women, and the risk is also 
very high in women of Indian and Pakistani origin [63]-[73]. 

In the presented study, T group demonstrated more severe hypertension than 
NT group. Goodwin AA et al. found that African Americans had more severe 
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hypertension where as Hispanic women had less severe hypertension [51]. 
In our study, Mothers in both groups responded well to treatment but control 

of blood pressure to the desired level required ≥1 hour of anti-hypertensive 
therapy (and thus larger doses) in significantly (<0.01) more number of tribal 
mothers (43.14%) than nontribal mothers (32.65%). Tribal mothers were found 
to be less responsive to treatment than nontribal mothers, whereas nontribal 
mothers responded earlier and to a smaller dose of anti-hypertensive drug than 
tribal mothers, and thus needed a smaller dose of anti-hypertensive drug than 
tribal mothers. This finding is in agreement with what Goodwin AA et al. found 
among African American women as they needed more antihypertensive treat-
ment intrapartum, postpartum and at discharge (p < 0.03) than Hispanic women 
[51]. 

No significant (p > 0.05) difference in recurrence of convulsion after anticon-
vulsant treatment was found between the two groups. Goodwin AA et al. found 
no difference in severe proteinuria among Caucasian, African American and 
Hispanic women [51] whereas in our study, proteinuria was significantly more 
common in T group, but severe proteinuria (≥3+), though uncommon in both 
groups, was more common in nontribals. 

T group presented with poorer GCS score on admission than NT group. Non-
tribal women experienced more number of convulsions than T group. 

Regarding the obstetrical condition on admission, most of the tribal and non-
tribal women had gone into labour, but it was found significantly more com-
monly in T group, while antepartum (not in labour) mothers were significantly 
(p < 0.05) more common in nontribal group than tribal group (36.30% Vs 
27.69%). In our study, tribal women found in stage I of labour were 56.9% and 
in stage II were 10.77%, which was significantly (p < 0.05) higher than 51.85% 
and 7.4% respectively of nontribal women. 

In our study, 30.65% of tribal women were delivered vaginally and 6.45% were 
delivered by assisted vaginal delivery (forceps delivery), which were significantly 
higher than nontribal women, 20.93% and 3.10% respectively. 75.97% of nontri-
bal women were delivered by lower segment caesarean section (LSCS) than 
62.9% tribal women. Myles Wolf et al. found that Hispanic women were less 
likely to deliver by Caesarean section than non-Hispanic Caucasian groups. 

There were no cases of undelivered in our study. There was no significant dif-
ference found between T and NT group regarding modes of delivery in postpar-
tum mothers. 

In our study, regarding the maternal outcome, maternal mortality was sig-
nificantly more common (p < 0.05) in the tribal group (10.77%) than the non-
tribal group (5.92%). Maternal mortality was reported to be high among various 
tribal groups due to hypertensive disorders of pregnancy [74]. Black women 
with preeclampsia-eclampsia are more likely to die from these conditions than 
White women [75] [76] [77] [78]. 

The T group, in our study, found to be at higher risk of getting complicated 
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with cerebrovascular accidents when they develop severe preeclampsia or 
eclampsia than NT group, whereas pulmonary embolism was found to be more 
common in nontribal women. Aparna Khan et al. found cerebral haemorrhage 
(40%) as the most common cause of death in their study. In Africa, 45.5% of 
hypertensive maternal death was due to cerebral complications. Goodwin AA et 
al. found that Caucasian women have more frequent HELLP syndrome [51]. 
Tribal mothers needed admission to ICU significantly (p < 0.01) more com-
monly (12.31%) than nontribal mothers (5.92%). There was no significant dif-
ference found between T and NT group for duration of hospital stay. 

Regarding the foetal outcome in T and NT group, in our study, the incidence 
of live births and stillbirths were similar in both groups. The new born babies of 
nontribal mothers suffered significantly more commonly from birth asphyxia 
than new borns of T group (17% vs 5%). In two studies by Goodwin AA et al. 
[51] and Myles Wolf et al. [59], no difference in foetal death rates was found 
among different ethnic groups. There was one neonatal death recorded in T 
group in our study. The incidence of preterm births was found to be more in NT 
group than T group. 

Our study is consistent with the other studies in respect of LBW babies. In our 
study, we found the incidence of LBW babies significantly (p < 0.001) higher in 
T group (60%) than NT group (45.9%). Fang J et al. found that the population 
attributable risk of LBW in hypertensive mothers was highest among blacks and 
lowest among whites. They concluded that maternal hypertension is an impor-
tant risk factor for LBW in New York City. Its impact, however, differed by 
race/ethnicity groups [72]. Odell CD et al. reported that differences in maternal 
risk factors and rates of LBW exist between Haitian and African-American 
women delivering infants in Massachusetts. While chronic hypertension and 
preeclampsia are strong risk factors for LBW for both Haitian and Afri-
can-American women, “unknown factors” make these disorders much more po-
tent for Haitian women [27]. Those unknown factors may be related to their 
race or ethnicity and this observation corroborates with our finding of higher 
incidence of LBW in ethnic tribals than nontribals. 

In our study the admission to NICU was required in a small number of babies 
and the need for admission to NICU was found to be almost similar in both 
groups. This may be due to higher rate of delivery of asphyxiated infant and 
preterm babies in NT group which compensated the higher rate of SGA babies 
in T group. 

5. Conclusions 

Hypertensive disorders of pregnancy remain an important maternal health 
problem in India. By this comparative study, we came to a conclusion that the 
tribal women are at higher risk of developing severe preeclampsia and eclampsia 
than nontribal women. 

It is well established that extremes of age and nulliparity are strong risk factors 
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for preeclampsia-eclampsia but these factors make the tribal ethnicity more 
prone to the disease. 

Tribal women develop more severe hypertension and are less responsive to 
antihypertensive treatment than nontribal women. 

Rate of caesarean section is high in both tribal and non tribal women with se-
vere preeclampsia-eclampsia but comparatively higher among nontribal women. 

The mortality and need of ICU care are more in tribal mothers than nontribal 
mothers when they develop severe preeclampsia-eclampsia. 

Low birth weight neonates are more common in tribal women than nontribals 
whereas birth asphyxia and preterm births are more common in nontribal 
women. 

These significant differences among the two groups suggest a strong role for 
ethnicity in the risk and pathogenesis of preeclampsia-eclampsia and it warrants 
further studies to understand it more clearly. 

More awareness among both the tribal and non tribal group and routine an-
tenatal checkup might improve the feto-maternal outcome in these groups of in-
dividuals (Q.7). 
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