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Abstract

Globally, one of the public health problems confiog the medical community is maternal mortalityig study
seeks to investigate the relationship between matemortality, proteinuria and pregnancy induced
hypertension among some pregnant mothers in Gharthis study, protein in the urine and blood pueesof
some 450 pregnant women who visited the Hospitalvéen January to December, 2015 were monitored.
Retrospective data based on maternal death fromadar?010 and December 2015 were also retrieved and
analysed. This was augmented by interviewing 15pardents (75 each from antenatal and postnatibisexd

the hospital) based on maternal health historywkedge on PIH etc. The results of the study witspeet to
proteinuria and the blood pressure (BP) monitoshgwed that, 36% of these mothers had traces ¢diprm
their urine whiles 32 mothers out of 450 had eledatystolic and diastolic BP. The study also readaivhen
data on maternal mortality and PIH of pregnant rethwere retrieved that, a total of 75, 439 (N=39)4
mothers attended the antennal section of the Haspitut of this, 139 of them (0.18%) died due tddPI
Maternal child bearing behaviour, nulliparity whanalysed showed that, greater proportions of aale{iN)
mothers (32.00%) were nulliparous compared to tABircounterpart (0%) (p<0.0001). Results of oudgthas
shown that, maternal mortality due to PIH were tdgk to elevated systolic and diastolic blood presss well

as high doses of trace amount of protein in pregmathers’ urine.
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INTRODUCTION

Globally, one of public health problems confrontihg medical community especially in the developivayld

is maternal mortality (WHO, 2007). This is undeelihby the continuing occurrence of more than haifilaon
deaths of women annually due to pregnancy-relatedptications globally, 99% of which are distributad
developing countries (WHO, 2005). Maternal mona{i¥IM) appears to be particularly common in sub-&ah
Africa and South Asia. Improving maternal health isf the 8 Millennium Development Goals (MDGs) ptul
by the International community in 2000 (WHO, 200A)sub-Saharan Africa, a number of countries Hwleed
their levels of maternal mortality since 1990 (Abadseet al., 2015). In other regions, including Asia and North
Africa, even greater headway has been made. Howbeereen 1990 and 2013, the global maternal nikyrtal
ratio (i.e. the number of maternal deaths per 1@DIve births) has declined by only 2.6% per y&dris is far
from the annual decline of 5.5% required to achigM2G5 (Takahiroet al., 2011). It is an undeniable fact that
one of the leading cause of maternal mortality doented in Africa is pregnancy induced hyperteng@ii)
leading to eclampsia.

Eclampsia is the development of convulsions andfmexplained coma during pregnancy or postpartum in
mothers after delivery. In the western world, reépdrincidence of PIH leading to eclampsia rangemfi in
2,000 to 1 in 3,448 pregnancies (Thasnestral., 2014).The reported incidence is usually higher in teytiar
referral centers, multifetal gestation and popalai with no prenatal care. The main predisposingseaof
eclamptic convulsions continues to be the subjéaxtensive investigation and speculation. Sevérabries
and etiologic mechanisms have been implicated asilple factors, but none of these have been camelys
proven (Bahar, 2005). This has led to the conciuiimt, some of the etiologic mechanisms that mdicated

in the pathogenesis of eclamptic convulsions irelegrebral vasoconstriction or vasospasm hypeviensi
encephalopathy, cerebral edema or infarction, catebemorrhage as well as metabolic encephalopathy.
However, it is not clear whether these findingsameses or an effects of the convulsions (Stetah, 2010).

The diagnosis of eclampsia is secured in the poesef generalized edema, hypertension, proteinamic

convulsions. However, women in whom eclampsia dg&lexhibit a wide spectrum of signs, ranging from
severe hypertension, severe proteinuria and geredadédema to absent or minimal hypertension, ptepruria
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and no edema (Chamesal., 2001). Thu$IH is considered the hallmark for the diagnosiedampsia. The
PIH can be severe (at least 160 mm Hg systolicoanal/ least 110 mm Hg diastolic) in 20-54% of cases
(Mammaroet al., 2009)or mild (systolic blood pressure between 140 ar@irbhén Hg or diastolic blood pressure
between 90 and 110 mm Hg) in 30-60% of cases (Shetrah., 2013).However, in 16% of the cases, PIH may
be absentln addition, severe hypertension is more commorpatients who develop antepartum eclampsia
(58%) and in those who develop eclampsia at 32 sveélgestation or earlier (71%)loreover, PIH is absent in
only 10% of women who develop eclampsia at or e weeks of gestation (Sibai, 2005). The diagnosi
eclampsia is usually associated with proteinurde@st 1 on dipstick)n a series of 399 women with eclampsia
studied by (Pannet al., 2014), substantial proteinuria (3 on dipstick) vpaissent in only 48% of the cases,
whereas proteinuria was absent in 14% of the cabemrmal weight gain (with or without clinical edajnin
excess of 2 pounds per week during the third trierasight be the first sign before the onset oasgisia, but
edema was absent in 26% of 399 eclamptic womenestud; the authofPannuet al., 2014). Several clinical
symptoms are potentially helpful in establishing thagnosis of eclampsia. These symptoms may duzfore

or after the onset of convulsions, and they inclpeesistent occipital or frontal headaches, blurvesion,
photophobia, epigastric and/or right upper-quadpaih, and altered mental status. Patients willehatvleast
one of these symptoms in 59-75% of the patientsreds visual changes are reported in 19-32% qfdtients
(Uzanet al., 2011).The BA Regional Hospital (Formally Sunyani Regiohtdspital) was established on 11th
May 1927 by the then Colonial Masters as a Hosfotathe people of Western Ashanti. Since theldistament

of the hospital the population of Sunyani and Bréd@fo had increased more than 10 fold (Annon.Q,&).
The hospital with a vision of becoming a World Gla$ealthcare Organization of repute and in “Besciee”

in the Medical and Nursing Care and in the Trairiigh caliber Medical by year 2010.

In recent times, there has been growing concermngrthe public and some media landscape aboutuiyg
of health care delivery in this Regional Hospitdlieh they believe has led to high mortality rateeTquestions
that require quick answers is that, is behaviotrealds and dietary habits leading to elevated bjmedsure and
high doses of protein in urine causing pre eclampssulting in maternal death at the BA Regionadpital? In
spite of these concerns, there is no empirical datan which these accessions are underpinned dd @@u
verified. This present study seeks to investigagerelationship between maternal mortality, prateaand PIH
among AN mothers in BA Regional Hospital, Ghana.

MATERIALSAND METHODS
Study area: The study was conducted in the Brong Ahafo (BA) iBegl Hospital in Sunyani. Sunyani
municipality is one of the districts in this regias shown in Figure 1 below. The municipality watablished
on 10th March, 1989 by a legislative instrumen (1473.This was the period where Ghana adoptedistect
Assembly concept. The overall goal was to accedegabwth and development in the Municipal{@hana
Satistical service, October, 2014).

T HORTHERN REGION

Sunyani
Municipal

< EROMG AHAFD
REGIOMN

Figure 1: Map of Ghana showing the Map of Ghana (Left) and the Brong Ahafo Region (Right) with
Sunyani M unicipality
(Shaded inside the Brong Ahafo Region)
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Ethical Consent

Ethical consent was obtained from the departmdritatcommittee (DEC) of the hospital. Before thiedy
commenced, a written informed consent were signedllbparties. During respondents’ interview, respents
were made aware of the aim of the study and thienae of the study. They were also assured of the
confidentiality of both personal details and dakaept for the purpose of this study. Respondents felit
reluctant to continue the interview and wanted iilndvaw at any stage were excluded from the study.

Data Collection

Proteinuria and Blood pressure monitoring: The dip stick method described {§annuet al., 2014) were used
to randomly monitor the protein levels of some 4#8gnant women who visited the BA Regional hospital
between January 1 and December 2015. Similavith the help of trained Medical Laboratory teatian,
mercury sphygmomanometer were used to measurdidiseolic and diastolic blood pressusé AN mothers
during routine visitand recorded.

Retrospective Data: Retrospective data on maternal mortality and mitytalue to PIH (Eclampsia) between
January 1, 2010 and 31 December 2015 were retravedecorded. Mothers who died at the hospitaéviest
discussed at weekly and monthly mortality meetirggynecologist then filled in the death certifieand a
data sheet for the data management unit of theitabgghich included the clinical diagnosis at tiwaéd of death
and some selected information were stored at #testital unit. This was based on the cause ofrdagteed at
the mortality meetings and it was usually suppotigdoreliminary laboratory tests that had been donéhe
results of any other investigations carried outdafirm the diagnosis. Thus, the cause of deathemted from
then were based on consensus from the mortalityingse

Survey: Simple random sampling technique were used tacis@le pregnant women at the AN clinic and 75
women who had delivered and attended postnatal @iNijc. A structured written document was used to
interview them in twi and was transcribed into Esigl They were interviewed during their routineitgito the
hospital every morning. Different set of women werterviewed as they had different dates of appoéntts. A
code was given to respondents who were interviewesther not duplicate respondents already intevgok
The same procedure were repeated on Tuesdays alays-which were for PN mothers. This were suppbrte
by focus group discussions and in-depth interviews.

Data analysis:

Data on proteinuria, BP, retrospective records @tenmal mortality as well as survey were separatalgred
manually in Microsoft Excel (2013). They were thedividually analysed with GraphPad prism versiofl. 4
Responses from AN mothers were however individuedignpared with their PN counterpart at 95% configen
interval with differences between categorical valaea p-value<0.005 being considered as significan

RESULTS

The study sought to analyse proteinuria and blaedsure (BP) of some 450 pregnant mothers wheedigite
AN section of the BA hospital during the study aamhlysis of the results showed that, 36% of thesthens
had traces of protein in their urine as shown ibl@a below. The study also showed that, 15 ouhef450
pregnant mothers tested were positive for prot@n(Fable 1). When the BP of pregnant mothers vedse
measured, the study showed that, 7.1% of thesearwotiad BPs outside the normal range (i.e., >90ity8a9)
as shown in Table 1.

Table 1: Showing the category of Protein in urine and Blood Pressure of Some Pregnant Women
During the Period of the Study at the Brong Ahafo Regional Hospital.

ATIVITY Category of Test (N=450) n (%)
Proteinuria
Positive 15(3.3%)
Trace 166(36.9%)
Negative 269(59.8%)
Blood Pressure (Systolic and
Diastolic)
Normal Range
(<90/130mg/HQg) 418(92.9%)
Abnormal Range
(>90/130mg/Hg) 32(7.1%)
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The study also showed that, from January 1, 20IDettember, 31, 2015 a total of 75, 439 (N=75,436Mhers
attended the antennal section of the BA Regionalpi{al as shown in Table 2 below. Out of this tatamber
of visits, 139 of them (0.18%) died due to diffargmegnancy related disorders and never returnetthdiv
husbands after birth. It was very surprising tcertbat, between 2010 and 2015, of the 139 deatitded, 37 of
these (26.61%) were due to eclampsia (Table 2).stimty further showed that, in the year 2015, (%) of
all maternal deaths were due to eclampsia withyttee 2012 recording the least percentage of mdtdesth
(13.29%) out of all maternal deaths for the peasdghown in Table 2 below.

Table 2: Showing Total Antenatal Attendance, M aternal Mortality and Maternal Deaths dueto Eclampsia

Among Respondents.

ACTIVITY TOTAL 2010 2011 2012 2013 2014 2015

Total Antenatal Attendance N1=75439 N=12,491 N=12,199 N=13,312 N=11,543 N=12,704 N=13,079
n, (%) n, (%) n, (%) n, (%) n, (%) n, (%) n, (%)

Maternal Mortality 139(0.18%) 20(0.16%) 35(0.28%) 35(0.26%) 18(0.15%) 14(0.11%) [17(0.13%)
Percentage General maternal
Mortality out of Total Maternal 139(0.050%) |20(0.16%) 35(0.29%) 35(0.29%) 18(0.16%) 14(0.11%) [17(0.13%)
Attendance
Percentage Maternal Mortality due
to Eclampsia out of Total Maternal (37(26.61%) 3(15.00%) 5(14. 29%) 10(28.57%) 8(44.44%) 6(42.86%) |5(71.43%)
Death

Note: N" Refersto the Total Number of Antenatal Mothers that visited the Regional Hospital; N Refersto
the Total Antenatal Mothers for Each Respective year; n under Maternal Mortality Refers to Total
Maternal Death; Figuresin Percentagesin Parentheses Refersto the Percentage Total M ater nal Death.

The study also showed that, participants who redpdrto the structured questions consisted of omiyales
who were more than 15 years of age and visitecbieitie antenatal care (ANC) or the post natal ¢aNC)
section of the hospital between August and Deceribéb. Analysis of results with respect to age dase
whether one was AN mother or PN mother showed tragter majority of respondent were between ages 2
29, were AN mothers (34.67%) compared to their Bohterpart (32.00%) with a confidence interval@#495
to 1.750) as shown in Table 3 below. The study atsmwed that, majority of the respondents from ANC
were domiciled in the Brong Ahafo Region, who wenarried but had attained education at least upS® J
(Junior Secondary School) level (Table 3).
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Table 3: Stratification of Post Natal and Anti Natal mothersbased on Social Demography among women
at the Sunyani Regional Hospital.

Variable % Post Natal (75) % Anti Natal(75) % Total (150) P-Value OR Cl (95%) Rel. Risk
Age

(15-19) 5(6.67) 1(1.33) 6(8) 0.0956 5.286 0.6021 to 46.40 1.714
(20-24) 6(8.00) 11(14.67) 17(22.67) 0.1978 0.5059 0.3501 to 1.322 0.6803
(25-29) 24(32.00) 26(34.67) 50(66.67) 0.729 0.8869 0.4495 to 1.750 0.9412
(30-34) 20(26.67) 20(26.67) 40(53.34) 1 1 0.4802 to 2.082 1
(35+) 20(26.67) 17(22.67) 37(49.34) 0.5699 1.241 0.5892 to 2.612 1.111
Region

B/A 64(85.33) 62(82.67) 126(84.00) 0.656 1.22 0.6942 to 1.769 1.22
N/R 0(0.00) 4(5.33) 4(2.67) 0.0426 0.1052 0.005561 to 1.991 o
UW/R 1(1.33) 5(6.67) 6(4.00) 0.0956 0.1892 0.02155 to 1.661 0.3243
UE/R 0(0.00) 2(2.67) 2(1.33) 0.1545 0.1947 0.009184 to 4.128 o
A/R 2(2.67) 1(1.33) 3(2.00) 0.5598 1.342 0.1798 to 22.86 1.342
other specify 8(10.67) 1(1.33) 9(6.00) 0.0161 8.836 1.076 to 72.55 1.871
Occupation

Civil servant 12(16) 15(20) 27(18.00) 0.5237 0.7619 0.3297 to 1.761 0.8677
Trading 25(33.33) 25(33.33) 50(33.33) 1 1 0.7121 to 1.404 1
Farming 6(8.00) 3(4.00) 9(6.00) 0.3023 2.087 0.5019 to 8.678 1.362
Others, please specify? 32(42.67) 32(42.67) 64(42.67) 1 1 0.5235 to 1.910 1
Marital status

Married 63(84.0) 65(86.67) 128(85.33) 0.6444 0.8077 0.3257 to 2.003 0.9023
Single 7(9.33) 7(9.33) 14(9300) 1 1 0.5768 to 1.734 1
Divorced 0(0.00) 0(0.00) 0(0.00) _ _ _ _
Never Married 5(6.67) 3(4.00) 8(5.33) 0.4674 1.714 0.3945 to 7.449 1.268
Level of Education

No formal Education 7(9.33) 10(13.33) 17(11.33) 0.6444 0.6444 0.3257 to 2.003 0.9023
JSS Graduate 43(57.33) 28(37.33) 71(47.33) 0.0142 2.256 1.172 to 4.341 1.495
SSS Graduate 11(14.67) 16(21.33) 27(18.00) 0.288 0.6338 0.2721 to 1.476 0.783
Tertiary 14(18.67) 21(28.00) 35(23.33) 0.1766 0.5902 0.2735 to 1.274 0.7541

Note: The following (B/A, N/R, UW/R, UE/R, A/R) means Brong Ahafo Region, Northern Region, Upper
West Region, Upper East Region

And Ashanti Region Respectively; OR means Odds Ratio, CI means Confidence Interval, Rel. Risk means
Relative Risk.

As part of the study, maternal child bearing bebaxi nulliparity and knowledge on pregnancy induced
hypertension (PIH) were investigated. Analysishaf tlata showed that, greater proportions of AN emsth.e.,
(32.00%) were nulliparous compared to their PN t¢ewgrart (0%) and this was statistically significant
(p<0.0001) as shown in Table 4. However, fewer propns of PN mothers (8.00%) were multiparous hed
already given birth to 4 children or more compae®M (21.33%) with an odds ratio of 2.271 andtretarisk

of 1.424 (Table 4). It was also established thezatgr majority of AN mothers (14.33%) were hypesiee
compared to the PN mothers (5.33%) but this wassigptificant (p=0.0568) as shown in Table 4. Knedge

of eclampsia was assessed as part of this resaamdhhe results showed that, greater proportionshef
respondents of AN mothers (89.33%) had no knowlexddhis pregnancy disorder compared to the PN arath
(46.67%). This was statistically significant (p<@0Q, CI [0.011 to 0.2475), Rel. Risk 0.4118). Thadg also
showed that majority of AN mothers (89.33%) had sex¢n a pregnant woman in seizure, neither had(fey
mothers) attended a talk on eclampsia in theittilifes.

When questions based on contraceptive use by nsothere posed, the results showed that, majorithMdf
mothers (84.00%) were not bothered about this lstitrol method compared to their PN mothers (AA)6But
this was not statistically significant (p=0.1588eater majority of PN mothers (25.33%) howeverficored
they were on some kind of family planning policyngmared to AN mothers (16.00%) (p>0.05, OR=2.93) as
shown in Table 4 below. When issues of family higton some hereditary related diseases were disdutse
study results showed that, majority of AN motheesevdiabetic (12.00%) compared to PN counterpadBd).

In addition, the study showed that, greater magjaitAN mothers (2.67%) had cardiac related diseasepared

to their PN colleagues (1.00%) although the diffierewas not significant (p=0.5598) as shown in &ablThis
was also seen with sickled celled status of theherst who responded to the questionnaires (AN msther
[9.33%] vs. PN mothers [2.67%)]) (Table 4). In tigla to whether a relative has been diagnosed ejmancy
induced hypertension (PIH) before, it was evenstriiuted. Eight percent (8%) of both antenatal postnatal
mothers confirmed they had been diagnosed of PiHiing their pregnancy.

Table 4: Sratification of Post Natal and Anti Natal mothers based on Maternal Health History and Knowledge

on Eclampsia among women at the Sunyani Regional Hospital
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Variable % Postnatal (75) % Antinatal(75) % Total (150) P-Value OR Cl (95%) Rel Risk
How many births have you had?
1 20(26.67) 16(21.33) 36(24.00) 0.4444 1.341 0.6313 to 2.848 1.152
2 28(37.33) 19(25.33) 47(31.33) 0.1131 1.756 0.8720 to 3.536 1.306
3 11(14.67) 10(13.33) 21(14.00) 0.814 1.117 0.4437 to 2.813 1.056
4 16(21.33) 6(8.00) 22(14.67) 0.0748 2.271 0.9067 to 5.689 1.424
Not yet 0(0.00) 24(32.00) 24(16.00) < 0.0001 0.01392 0.0008 t00.234 0
How many pregnancies have you had?
1 13(17.33) 18(24.00) 31(20.67) 0.3133 0.664 0.2986 to 1.476 0.8049
2 17(22.67) 16(21.33) 33(22.00) 0.8437 1.081 0.4989 to 2.342 1.039
3 19(25.33) 22(29.33) 41(27.33) 0.5826 0.8174 0.3979 to 1.679 0.902
4 and Above 26(34.67) 19(25.33) 45(30.00) 0.2819 1.474 0.7259 to 2.992 1.205
Are you hypertensive?
Yes 4(5.33) 11(14.33) 15(10.00) 0.0568 0.3278 0.0994 to 1.081 0.507
No 71(94.67) 64(85.33) 135(90.00) 0.0568 3.051 0.9249 to 10.06 1.972
Have you ever heard of Eclampsia before?
Yes 40(53.33) 8(10.67) 48(32.00) <0.0001 9.571 4.041 to 22.67 2.429
No 35(46.67) 67(89.33) 102(68.00) < 0.0001 0.1045 0.044 to 0.2475 0.4118
Have you ever seen a pregnant woman in seizure before?
Yes 9(12.00) 8(10.67) 17(11.33) 0.7967 1.142 0.4153 to 3.140 1.067
No 66(88.0) 67(89.33) 131(87.33) 0.7967 0.8756 0.3185 to 2.408 0.9373
Have you ever benefitted from a talk on Eclampsia before?
Yes 27(36.0) 12(16.00) 39(26.00) 0.0052 2.953 1.358 to 6.423 1.601
No 48(64.00) 63(84.00) 101(67.33) 0.0052 0.3386 0.156 t00.7365 0.6246
Are you on any family planning policy?
Yes 19(25.33) 12(16.00) 31(20.66) 0.1581 1.781 0.7943 to 3.994 1.302
No 56(74.67) 63(84.00) 119(79.33) 0.1581 0.5614 0.2503 to 1.259 0.7678
Have you ever had any of the below medical conditions before?
Hypertension 2(2.67) 5(6.67) 7(4.67) 0.2455 0.3836 0.07201t02.043 0.5597
Diabetes 1(1.33) 0(0.00) 1(0.67) 0.3157 3.04 0.1218 to 75.89 2.014
Cardiac Disorder 1(1.33) 1(1.33) 2(1.33) 1 1 0.06135t016.30 1
Renal disorder 0(0.00) 0(0.00) 0(0.00)
Anaemia 1(1.33) 1(1.33) 2(1.33) 1 1 0.06135t016.30 1
None of the above 70(93.33) 68(90.67) 138(92.00) 0.5472 1.441 0.4360 to 4.763 1.217
Have you ever been diagnosed of any of hese conditions during pregnancy before?
Yes 5(6.67) 5(6.67) 10(6.67) 1 1 0.2771 to 3.609
No 70(93.33) 70(93.33) 140(93.33) 1 1 0.2771 to 3.609
If yes, when was your first time you were diagnosed of this condition?
less than 1 year 3(4.00) 3(4) 6(1.33) 1 1 0.1952 to 5.123 1
1-2 Years 0(0.00) 2(2.67) 2(1.33) 0.1545 0.1947 0.0092 to 4.128
3-4 years 0(0.00) 0(0.00) 0(0.00)
5 years above 2(2.67) 0(0.00) 2(1.33) 0.1545 5.136 0.2423 to 108.9 2.027
Never/none 70(93.33) 70(40.00) 140(93.33) 1 1 0.2771 to 3.609 1
Have you ever been on contraceptives before?
Yes 28(37.33) 28(37.033) 54(36.00) 1 1 0.5159 to 1.938
No 47(62.67) 47(62.67) 94(62.67) 1 1 0.5159 to 1.938
Before this pregnancy were you normal, over weight or obese?
Yes 62(82.67) 62(82.67) 124(82.67) 1 1 0.4292 to 2.330 1
No 13(17.33) 12(16.00) 25(16.67) 0.8266 1.101 0.4660 to 2.600 1.048
Not Remember 0(0.00) 1(1.33) 1(0.67) 1 1 0.06135t016.30
Do you have any family history of the following diseases?
Diabetes 7(9.33) 9(12.00) 16(16.67) 0.2197 0.5404 0.2001 to 1.459 0.7098
Hypertension 12(16.00) 9(12.00) 21(10.67) 0.4802 1.397 0.5506 to 3.543 1.17
Cardiac disease 1(1.00) 2(2.67) 0(0.00) 0.5598 0.4932 0.0437 to 5.562 0.6622
Renal disease 0(0.00) 0(0.00) 0(0.00)
Sickle cell disease 2(2.67) 7(9.33) 9(6.00) 0.0856 0.2661 0.0534 to 1.326 0.4292
None of the above 48(64.00) 44(58.67) 92(61.33) 0.5027 1.253 0.6483 to 2.420 1.121
Diabetes/Hypertension 5(6.67) 4(5.33) 0.731 1.268 0.3267 to 4.920 1.119
Has any relative of yours been diagnosed of pregnancy induced hypertension before?
Yes 6(8.00) 6(8.00) 12(8.00) 1 1 0.3073 to 3.255
No 69(92.00) 69(92.00) 138(92.00) 1 1 0.3743 to0 2.671
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Family planning usage among mothers before cormepiere compared based on whether a responderarwas
AN or PN mother and analysis of the results shothet, fewer proportion of AN mothers used all thigedent
categories of birth control methods compared to RiNe mothers. The study also showed that, majority o
antenatal mothers 5 (33%) resorted to condom usegleex with their partners as shown in Figureeloly
(Appendix 1). It was further revealed that, the v$ecervical cap and female sterilization was nommon
among antenatal mothers. The study showed that @ftedom use as birth control mechanism, both aotpl
and the pill came second in terms of patronage gnddh mothers (4%) as shown in appendix 1

AN respondents to this study also showed thagr dffte use of condom for birth control, norplantd aine pill
come second (Figure 2). The study also showed thajority of the postnatal mothers 74.67% relied on
conception for birth control compared to their aatal counterpart (Appendix 1). With respect to plaeticular
contraceptive method usage, usage of Depo provers tive mostly used method among the postnatal
respondents (58%). It was followed by the pilllwit6%, condom recorded 11%, cervical cap and Notiad
5% each.
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The nutritional behavior of respondents were alssessed as part of the study and it was establistzed
greater majority of the AN mothers fed on fat baded (50.67%) compared to their PN colleagues0@) as
shown in Table 4 below (p=0.1895; OR=0.6491; RedkR0.8039). Fewer proportions of these AN mothers
however consumed high amount of salt in their (6e7%) and were hesitant in adding salt to alrqaépared
food on the dining table (50.67%) (Table 4). Thedgtalso showed that, fewer proportions of AN maothe
underwent exercise during pregnancy (50.67%) coethts (56.00%) of PN mothers. This was however not
statistically significant. It was obvious from th&udy that both AN and PN mothers were not smokers
However, greater majority of the spouses of PN exsthwere smokers (4.00%) compared to their AN
counterpart with Odds Ratio of 1.52 and RelativekRif 1.208 as shown in Table 4. With respect tolblic
beverages intake, the study showed an even distibamong both AN and PN mothers.

Table 4: Stratification of Post Natal and Ante Natal mothersbased on Nutrition and Habits among women

at the Sunyani Regional
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Hospital

Variable % Post Natal % Antenatal % Total p-Value  Odds Ratio CI(95%) Rel Risk
Do you eat fatty foods?

Yes 30(40.00) 38(50.67) = 68(64.76) 0.1895 0.6491 0.3399t01.240  0.8039
No 45(60.00) 37(49.33)  82(54.67) 0.1895 1541  0.8067to 2.942 1.244
Do you usually eat food with

Moderate salt 66(88.00) 68(90.67)  134(89.33)  0.5968 0.7549 0.2656t02.145  0.8756
Plenty salt 8(10.67) 5(6.67)  13(867)  0.3979 1.647 0.5130t05.288  1.249
Without salt at all 1(1.33) 2(2.67) 3(2.00) 0.5598 04932 0.0434t05.562  0.6622
Do you add salt to food before eating at table?

Yes 42(56.00) 38(50.67) = 80(53.33) 0.5598 0.4932 0.0437t05.562  0.6622
No 33(44.00) 37(49.33)  70(46.67) 0.5598 0.4932 0.0437t05.562  0.6622
Do you exercise?

Yes 40(53.33) 38(50.67) = 78(52.00) 0.7438 1113 0.5862t02.113 1.055
No 35(46.67) 37(49.33) = 72(48.00) 0.7438 0.8986 0.4734t01.706  0.9479
How often do you exercise?

Once a week 6(10.67) 8(10.67) 14(9.33) 0.5746 0.7283  0.2398t02.212  0.8447
Twice a week 8(16.00) 12(16.00) = 20(13.33) 0.0748 0.4403 0.1758t01.103  0.6269
3 Times a week 9(17.33) 13(17.33) = 22(14.67) 0.3559 0.6503 0.2597t01.629  0.7934
Other 11(6.67) 5(6.67)  16(10.67)  0.1125 2406 0.7927t07.304  1.439
None of the above 41(49.33) 37(49.33) ~ 78(52.00) 0.5133 1.238  06519t0 2.353 1.113
Do you smoke?

Yes 0(0.00) 0(0.00) 0(0.00) Nil Nil - Nil Nil
No 75(100.00) ~ 75(100)  150{100) Nil NIl Nil Nil

If yes, how long did you smoke?

Less than 5 years 0(0.00) 0(0.00) 0(0.00) Nil Nil Nil Nil
6-10years 0(0.00) 0(0.00) 0(0.00) Nil Nil il Nil
Above 10years 0(0.00) 0(0.00) 0(0.00) Nil Nil - Nil Nil
None 75(100.00)  75(100)  150(0.00) Nil NIl Nil Nil
Does your husband smoke currently?

Yes 3(4.00) 2(2.67) 5(3.33) 0.6492 1.521  0.2467t09.377 1.208
No 72(96.00) 73(97.33) 145(138.10) 0.6492 0.6575 0.1066t04.054  0.8276
Have you ever drunk alcohol?

Yes 14(18.67)  14(18.67) = 28(18.67) 1 1 0.4397 t0 2.274 1
No 61(81.33)  61(81.33) 122(81.33) 1 1 0.4397 t0 2.274 1
Do you drink alcohol?

Yes 3(4.00) 3(4.00) 6(2.00) 1 1 0.1952t0 5.123 1
No 72(96.00)  72(96.00)  144{9%.00) 1 1 0.1952t0 5.123 1
Were you alcoholic?

Yes 3(4.00) 3(4.00) 6(4.00) 1 1 0.1952t0 5.123 1
No 72(96.00)  72(96.00) = 144(96.00) 1 1 0.1952t0 5.123 1
DISCUSSION

The challenges of maternal mortality has been smei®f great concern for some time now especiatipray
developing nations of Africa, South America andasihis is evident by data published by the WHO attner
International bodies (WHO, 2011). This is the fitshe a study on the relationship between PIH, BE a
maternal mortality has been conducted at the ANlmeof the Brong Ahafo Regional hospital, Sunyani.

The greater majority of AN mothers who had tracéprotein in their urine was very worrying. Espélgia
troubling was 32 out of 450 AN mothers recordingthsystolic and diastolic blood pressure duringstiuely. It
has been known through research that criteria adofor women with proteinuria alone could not bagdiosed
as having preeclampsia until mothers exhibit hygresion; In many developed countries including Japan
pregnant mothers who do not develop hypertensierotien diagnosed as having gestational proteinAsaa
results gestational proteinuria has been adoptetefmspective diagnosis. These criteria may Haen based
on the belief that clinical presentation of preegisia involves initial hypertension and subsequeateinuria
(Takahiroet al., 2011).
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Our study has also shown that, maternal mortatitgrag the antenatal visitors to the Regional Hokp#a been
high compared to the developed regions of the wdrhds has reflected in recording a high eclampslated
mortality within the Regional Hospital. This obsatien did not come as a surprised. It has beenighdul
earlier by the Maternal Mortality Estimation IntAgency Group (MMEIAG) of the World Health Organiiet
(WHO) where it is being estimated that Ghana’s nmatiemortality rate has gone up from 350 per 100,0¢
births to 380 (WHO, 2015). This report also indézhtthat in 2013, an estimated 3,100 women died from
pregnancy related causes and that figures fromDistrict Health Management Information System has
revealed that 1,012 pregnant women died in 2013 fopeegnancy related issues across s the countrgn(A
2016). This may have translated in producing a Inigiternal mortality and mortality due to eclampgi®rong
Ahafo Regional Hospital. In addition, because fettors of eclampsia is not fully understood, stg#s for the
prevention of eclampsia globally are also limited.

Given this situation, there ought to be a focugpmvention and this could be done primarily by preing the
development of pre or secondary eclampsia by usiregmacologic agents that prevent convulsions imero
with established preeclampsia. Prevention could béstertiary by preventing subsequent convulsiongomen
with established eclampsia. Currently, there igpreventive therapy for preeclampsia. During the pasade,
several randomized trials reported on the use ofepr or salt restricting zinc, magnesium, or figt
supplementation, low-dose aspirin, calcium, andmih C as well as vitamin E in women with varioigkr
factors to reduce the rate or severity of preeca(Sibai, 2005). However, the results of theadist has been

a subject of a recent review. In a follow up sttolyassess the level of awareness of pregnancyedetisorders
including eclampsia, the relatively higher propamtiof respondents who lived in Sunyani, who hadrisdrand
were educated at least up to the Junior Seconddmyob (JSS) level was expected. Information gatheleing
focus group discussions showed that, mothers wardartable attending AN care with Health facilitiegthin
close proximity. They were of the opinion thatcase of pregnancy induced emergencies, mothersnoteisk
their life travelling longer distances before asg®s health care. It also came to light during éptth interviews
with some selected mothers that, pregnant mothighewut legitimately married husbands were stignetizT his
perception may have informed the decision of greamajority of AN mothers getting married before
conception. In addition, the BA Regional Hospitalsituated in Sunyani which is a regional capitéhvan
avalanche of Junior and Senior Secondary Schoaltesed all over the city in addition 1 Polytechaied 2
Universities. It therefore did not come as surptie majority of the AN responding mothers wereaded at
least up JSS level. This accession was in line aatfier study (Conde-Agudelo and Belzian, 2000).

The greater number of nulliparous mothers attenddMNC sections during the survey compared to their
multiparous mothers did not come as surprise. Ther® been an observation that, multiparous mothers
obviously had experience with respect to pregnametgted matters and were generally not too bothéesed
attending ANC during pregnancy. In addition, thér@s been studies linking nulliparity and eclamgsia
pregnant mothers. In one such study, the aim waevelop a predictive model for pre-eclamsia casesng
pregnant women based on clinical risk factors fdliparous women to identify a subgroup at riskebgroup of
researchers (Nortét al., 2011).

The results of the study showed that, the most rtapb clinical risk factors for pre-eclampsia washiealthy
nulliparous women compared to their multiparousnterpart. This study provided a new informationtbe
level of risk associated with specific combinatiarigisk factors. The predictive performance of tigorithm
was modest, but offered a considerable improverenturrent practice in healthy nulliparous womes. all
known risk factors were included in this large pestive cohort, the study showed that the expected
performance and limitations of using clinical phempe to predict pre-eclampsia. This algorithm sdras a
prototype that requires validation in other nullipas populations. If validated, it might provideersonalised
clinical risk profile for nulliparous women to wihicbiomarkers could be added (Kendyal,. 2014). This
assertion supported results of this present study.

Our study showed that, greater majority of the oesing mothers were hypertensive among AN mothers.
Several studies conducted and which have been gdublyished have linked pregnancy induced hypertenas

a risk factor for the development of eclampsia.hdts been reported that, pre-eclampsia and gesttion
hypertension are characterized by the new onskymértension (>140 mmHg systolic or >90 mmHg diksto
after 20 weeks gestation (Redman and Russell, 2015 study also shows that, it is important &avdnnormal
blood pressure recorded either for pre-pregnancgtdeast in early pregnancy. The study reiterdbed, a
normal first blood pressure measured between 162@ndeeks could result in a missed diagnosis obrubr
hypertension. In fact, when women are presenteld ypertension in pregnancy after 20 weeks gestatial
the earlier blood pressure is unknown, the womaghbto be managed as if she had gestational hyyséote or
pre-eclampsia and appropriate investigations ahrdat done after pregnancy to determine if therens
underlying chronic hypertension (Fernaratial., 2014).

The research further showed that, fewer propomibAN mothers used contraceptives for birth conbefore
conception compared to their PN mothers. The aithmisfquestion was to assess whether the use aftiaydar
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contraceptive was linked with pre-eclapsia symptohte study showed that majority of antenatal mathesed
condom, followed by the pill and norplant. Grataebsl., conducted a study published in 1996 that sought to
answer the question of whether the use of conttamepad the tendency to reduce pregnancy-induced
hypertension. This was the estimation of the impéithe exposure to spermatozoa on the risk ofldpireg pre
eclampsia symptoms among some primigivid women. fdseilt of the study showed that, the duration of
unprotected sexual cohabitation was approximat@®p Shorter in women with pregnancy induced hypeiten
(2.3 verses 4.7, p<0.0001) regardless of the cogptéon being used. The results of this study amrtthowed
that, the risk of pre eclampsia in primividae wonvegre reduced with the duration of sexual cohabitatand
therefore with the exposure to paternal spermatddoavever, the protective effect of exposure is ahieved
whiles using the pill. In summary, the study reeeathat, contraception does not appear to be devalblic
health policy to reduce the risk of pre eclampgiaptoms among AN mothers.

As part of this study, the nutritional habit of mets based on whether one was AN or PN mother assessed
and the study showed greater majority of AN motleerssumed fatty diet and eat with moderate amotisalt

It has been reported earlier that, hypertensiverdess of pregnancy (HDPs), including gestationglentension
and pre-eclampsia, are common obstetric complicatassociated with adverse health outcomes fomtiteer
and child (Mageet al;, 2014). It however remains unclear how dietarykatafluenced HDP risk. To answer
this question the associations between pre-pregrdietary patterns and risk of HDPs was investigdMagee

et al., 2014). Using 3,582 women selected in the Austnaliangitudinal Study on Women’s Health, in an
observational population-based study.

In this study, diet were assessed by using aatsliti101-item food-frequency questionnaire in 2@08l factor
analysis were used to identify dietary patternsPldvere assessed by using the question, “Were iggnaked

or treated for hypertension during pregnancy?” @aired estimating equation models were used tionast
RRs (95% ClIs) adjusted for dietary, reproductiveie demographic, and lifestyle factors. The stigdntified

4 dietary patterns labeled as meat, high-fat, aigis Mediterranean style; fruit and low-fat daiayid cooked
vegetables. In the adjusted model, the meat, laghahd sugar, fruit and low-fat dairy, and cookedetable
dietary patterns were not associated with HDP ridle Mediterranean-style dietary pattern (charadrby
vegetables, legumes, nuts, tofu, rice, pasta, iyad) red wine, and fish) were also inversely dased with risk

of developing HDPs (quartile 4 compared with quarti: RR, 0.58; 95% CI, 0.42, 0.81). The study tade
that, the population-based study of Australian woymweas observed as an independent protective dspeinse
association between pre-pregnancy consumptiorMediterranean-style dietary pattern and HDP risk.

CONCLUSION

Results of our study has shown that, maternal ditgyreanong AN mothers visiting the BA Regional Hdspis
generally high. This could be as a result of eledatystolic and diastolic blood pressure in additio high
levels of trace amount of protein in the urine oégnant mothers visiting the AN section of the liadplt is
therefore being recommended that, education needie intensified to enlighten pregnant mothers abisk
factors of PIH and possible eclampsia. This cotigber a change in behavioural pattern to contrel rate of
maternal death due to eclampsia.
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