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AHHOTALIUA

Brenenue. [Ipesxnamricusi, HapyIIeHHe T€UEHUs] OEPEMEHHOCTH TI0 TUIIEPTOHNYECKOMY THITY, SIBIISETCS
Ba)XHOM NMPUUMHON MaTepUHCKOMN 3200J€Ba€MOCTH, OCOOCHHO B PETMOHAX ¢ HU3KUM YPOBHEM JI0XO/1,
takux kak lOro-3amax [[xurasel (Hurepus), rae pucK BO3HUKHOBEHMSI YCHJIMBAETCS HAIUYHUEM
COLIMAJIbHO-PKOHOMHUYECKUX OapbepoB. [luranne u o0pa3 KuW3HM Kak (DaKTOpbl PUCKA, XOTS H
MoAUHUIUPYEMbIE, HO B HACTOSIIIIEE BPEMSI OCTAIOTCS HEIOCTATOYHO M3yUSHHBIMH.

Heab. 3yunts Takue GakTophl pucKa INPE3KIAMIICHY, KaK MUTaHUEe U 00pa3 JKU3HU CpPellu KEHIIUH,
NOJTYYaloIIUX TEPUHATAIBHYIO IMOMOIIL B TOCYIapCTBEHHbIX OombHMIAx lOro-3amama J[>Kurael
(Hurepust) B 2024 rony, uro umeer 3HadeHue u s Poccun, rae B celIbCKOM MECTHOCTH BO3HUKAIOT
aQHAJIOTUYHBIE TIPOOIIEMBI.

MarepuaJsl ¥ MeTOABL. B ncciienoBanny «ciry4ali—KOHTPOJIbY ydacTBOBaJIX 395 skeHuuH u3 FOro-
3anaga Jlxwurasel (Hurepus), uz Hux 146 ciydaeB C mpeskinamricueil U 249 y4aCTHUKOB TPYIIIIBI
KOHTPOJISI C aHAJIOTMYHBIM CpPOKOM OepeMeHHocTH. Cilydau MpesKJIaMIICUU ObUIM JTUarHOCTHPOBAHBI
nocie 20 Hepenb OEPEeMEHHOCTH IO apTepUalbHOMY JAaBieHuio >140/90 MM PT. CT. U IPOTCHHYPUHU
>300 wmr/cyt. dannsie o nyrputuBHoM cratyce MUAC (OCTII), notpebnennu Genka (<50 r/cyr
ornpezessieTcsl Kak HEAOCTaTOYHOE), HAIWYMM B NHTaHUM (PYyKTOB, OBOIIEH U Kode, YpOoBHE
remorsioonHa (<11 r/anm yka3plBaeT Ha aHEMHIO), UCIIOIb30BAaHUHU CyJib(aTta jkene3a U NpeHaTaIbHOM
KOHCYJIbTUPOBAHUU ObUIM IMOJYYEHbI C MOMOLIbIO AHKET M PE3yJbTATOB KIMHUYECKUX H3MEPEHUH.
C nomo1pi0 MHOTO(AKTOPHOM JIOTMUCTUYECKONW perpeccu ObUIM PAacCUUTaHbl CKOPPEKTUPOBAHHBIE
otHomeHuss mancoB (COLI) c¢ yderom Bo3pacTa, 0Opa3oBaHUS M JI0XO/a C HCIOJIb30BaHUEM
nporpammel SPSS Bepcuu 27 (p <0,05).

Pe3yabTaThl. 3a007€BIIMe >KEHIIMHBI OBUTM B OCHOBHOM M3 CENbCKOW MecTHOCTH (56,2% mpoTuB
34,1%), ¢ nu3kum ypoBHeM obpasoBanus (55,5% mporus 30,1%) u moxoma (<70,0008/mecsr: 70,5%
npotuB 43,0%). Puck BO3HMKHOBEHUsI NPEKIAMIICHM TOBBIIIAJICS MPU HU3KOM YPOBHE reMOIioOuHa
(p=0,006) u HemoctaTouroM moTpebiaeHnn Oenka 10 OepemenHoctr (P=0,002), a M30BITOK GenaKa BO
Bpems 6epemenHocTH (=50 r/cyT) urpan 3anmTHyto pons (P <0,001). Ynorpebnenue kode 1o 6epemeH-
HoctH ((>1 yamika B Henemo) cHikano puck (p=0,024). OtcyTcTBHE KOHCYIBTAIMI CTAIO TIPHYHMHON
HE3HAYHUTEILHOM TEHICHIIMU K PpOCTy prcka naronoruu (p=0,173).

3akmovenue. [lepuuut Geska, aHeMUsI U OTPAaHUYEHHOE JIOPOJIOBOE KOHCYJIBTHPOBAHHE SIBISIFOTCS
KJIIOYEBBIMU  (DaKTOpaMH pHCKa BO3HMKHOBEHHUs npesknamncuu Ha FOro-3amane J{»urasbl
(Hurepus), aro aktyansHO 1 Juisi Poccum m3-3a aHaIOTHMYHBIX TPOOJIEM Cpenu ManooOecrnedeHHO
yacTu HaceneHus. LleneBble NeHCTBUS, HanpaBlieHHbIE HA WX yCTpaHEHHE, MOTYT CHHU3HUTb PHUCK
npeskinaMncu B Hurepum u mociyXuTh OCHOBOM Ui pa3palboTku crparernn B Poccum,
MNOTEHIHMAIBHO CHU3UB IN100aJIbHY0 MATEPUHCKYIO 32001€BAEMOCTb.

KawueBble cjoBa: MaTepuHCKOe 3710poBbe; Poccust; Hurepusi; npeHaraibHOE KOHCYJIbTUPOBAHHKE;
MUTaHUE; TPEIKIAMIICHSI.
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ABSTRACT

INTRODUCTION: Preeclampsia, a hypertensive pregnancy disorder, significantly contributes to
maternal morbidity, particularly in low-income regions like Jigawa South West, Nigeria, where
socio-economic barriers heighten risks. Nutritional and lifestyle factors, though modifiable, remain
underexplored.

AIM: This study aimed to investigate Nutritional and lifestyle factors and preeclampsia risk
among women attending perinatal care in public hospitals in Jigawa South West (Nigeria), in 2024
with implications for Russia, where similar dietary deficiencies are emerging in rural areas.
MATERIALS AND METHODS: A case-control study enrolled 395 women (146 preeclampsia
cases, 249 gestationally matched controls) in Jigawa South West, Nigeria. Cases were defined by
blood pressure >140/90 mmHg after 20 weeks’ gestation and proteinuria >300 mg/24 hours. Data
on nutritional status of MUAC, protein intake (<50 g/day defined as low), fruit, vegetable, and
coffee consumption, hemoglobin levels (<11 g/dL indicating anemia), ferrous sulfate use, and
prenatal counseling were collected via Hausa-language questionnaires and clinical measurements.
Multivariate logistic regression calculated adjusted odds ratios (AORs), controlling for age,
education, and income, using SPSS version 27 (p <0.05).

RESULTS: Cases were more likely rural (56.2% vs. 34.1%), uneducated (55.5% vs. 30.1%), and
low-income (<¥70,000/month: 70.5% vs. 43.0%). Low hemoglobin elevated risk (p=0.006). Low
protein intake before pregnancy raised risk (p=0.002), while high intake (>50 g/day) during
pregnancy was protective (p <0.001). Pre-pregnancy coffee consumption (>1 cup/week) reduced risk
(p=0.024). Lack of counseling showed a non-significant trend toward higher risk (p=0.173).
CONCLUSIONS: Low protein intake, anemia, and limited prenatal counseling are key
preeclampsia risk factors in Jigawa South West, Nigeria, with relevance to Russia due to shared
nutritional challenges in underserved populations. Targeted interventions addressing at their
elimination may reduce preeclampsia risk in Nigeria and inform strategies in Russia, potentially
lowering global maternal morbidity.
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Introduction

Preeclampsia is a multisystem disorder
involving endothelial dysfunction, oxidative
stress, and immune dysregulation, leading to
hypertension and organ damage [1]. Global-
ly, it accounts for 14% of maternal deaths,
with Low-Middle Income Countries (LMICs)
bearing the heaviest burden [2]. In Sub-
Saharan Africa, maternal mortality ratios
(MMRs) reach 536 per 100 thousand live
births, with preeclampsia as a primary driver
[3]. In Nigeria, the MMR is 512 per 100

thousand live births, reflecting systemic
healthcare gaps [4].
Nutritional deficiencies significantly

contribute to preeclampsia risk. For instance,
low protein intake disrupts placental angio-
genesis, increasing risk [5]. A 2022 study in
Ethiopia found that women with low protein
intake had a 3.8-fold increased risk of
preeclampsia [6]. Iron deficiency anemia,
affecting 30% of pregnant women in Sub-
Saharan Africa, is another risk factor, with
hemoglobin levels <11 g/dL linked to a
1.8-fold increased risk [7]. Micronutrient
deficiencies, such as calcium and vitamin D,
also play a role, though their impact in Jiga-
wa South West is understudied [8].

Lifestyle factors, including coffee con-
sumption, have sparked debate in preeclamp-
sia research. Caffeine, a vasoconstrictor, may
elevate blood pressure and reduce placental
blood flow, potentially increasing risk [9].
A 2024 meta-analysis reported a 1.3-fold
increased risk with >200 mg/day caffeine
intake during pregnancy [10]. However,
some studies suggest coffee’s antioxidants
may offer protective effects, highlighting the
need for context-specific research [11].

Nutritional interventions, such as pro-
tein supplementation and iron therapy, show
promise in reducing preeclampsia risk. A
2023 trial in Ethiopia found that iron supple-
mentation decreased incidence by 25% among
anemic women [12]. Nutritional counseling
reduced risk by 30% in a 2022 Ghana study
[13]. In Jigawa South West, where only 20%
of pregnant women receive counseling, these
interventions are underutilized [14].

In Russia, maternal mortality is signifi-
cantly lower, but preeclampsia affects 5-7%
of pregnancies [15]. Nutritional challenges,
including anemia (20-30% prevalence) and
low protein intake in rural regions, mirror
those in Jigawa South West [16]. A 2024
study in Russia highlighted dietary imbalanc-
es as contributors to adverse outcomes, sug-
gesting that strategies from low-resource set-
tings could inform public health policies
[17]. Shared challenges, such as limited nu-
tritional counseling in rural areas, underscore
the global applicability of this research.

The aim of this study to investigate
Nutritional and lifestyle factors and
preeclampsia risk among women attending
perinatal care in public hospitals in Jigawa
South West (Nigeria), in 2024 with implica-
tions for Russia, where similar dietary defi-
ciencies are emerging in rural areas.

Materials and Methods

A case-control study was conducted in
2024 among women attending perinatal care
in public hospitals in Jigawa South West
(Nigeria). Jigawa South West is a rural
region with limited healthcare infrastructure,
high poverty rates, and elevated maternal
mortality, making it an ideal setting to
explore context-specific risk factors for
preeclampsia.

The study included 395 women: 146
cases (diagnosed with preeclampsia) and 249
controls (without preeclampsia). Cases were
identified based on clinical criteria: blood
pressure >140/90 mmHg after 20 weeks of
gestation and proteinuria >300 mg/24 hours,
confirmed by hospital records. Controls were
matched for gestational age and had no hy-
pertensive disorders. Exclusion criteria in-
cluded incomplete medical records, pre-
existing chronic conditions unrelated to
pregnancy (e.g., chronic kidney disease, pre-
pregnancy hypertension), or unwillingness to
provide informed consent.

Data were collected using structured
questionnaires and clinical measurements.
Nutritional status was assessed by measuring
mid-upper arm circumference (MUAC) using
a standard tape, categorized as <23 cm
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(severe undernutrition), 23-28 cm (moderate
undernutrition), and >28 cm (adequate
or over nourished). Dietary habits were
evaluated using a validated food frequency
questionnaire adapted for the local context,
capturing consumption patterns of fruits,
vegetables, and protein (e.g.,, meat, fish,
legumes) before and during pregnancy, with
response options including ‘heavy several
times’, ‘in moderation’, and ‘very rarely/
on holidays’. Coffee intake was similarly
assessed. Hemoglobin levels were measured
using a portable hemoglobinometer, with
anemia defined as <11 g/dL. Ferrous sulfate
use and nutritional counseling were recorded
through medical records and self-reports.
Questionnaires were administered in Hausa
by trained healthcare workers to accommo-
date participants’ literacy levels.

Descriptive statistics summarized par-
ticipant characteristics, reported as means
(with standard deviations) for continuous
variables and percentages for categorical
variables. Bivariate logistic regression calcu-
lated odds ratios (OR) and 95% confidence
intervals (CI). Multivariate logistic regres-
sion calculated adjusted odds ratios (AOR),
adjusting for age, education, and income,
which were selected based on their known
association with preeclampsia risk [18], a
p <0.05 was considered significant. For vari-
ables with low frequencies in certain catego-
ries (e.g., protein consumption), sparse data
occasionally led to unstable estimates in
initial multivariate models. These were
addressed by verifying model outputs and
ensuring biologically plausible AORs, with
any limitations noted in the discussion. Anal-
yses were conducted using SPSS version 27.

The study was approved from the
Ethics Committee of Jigawa State Ministry of
Health (Approval No. JGHREC/2024/0074).
Informed consent was obtained from all
participants, with strict measures to ensure
confidentiality and data security.

Results

Of the 395 participants, 146 (37.0%)
were cases with preeclampsia, and 249
(63.0%) were controls. The mean age was

27.8 years (SD 5.2) for cases and 28.3 years
(SD 4.9) for controls. Most participants were
married (92.5% of cases, n=135; 94.4% of
controls, n=235) and Muslim (99.3% of
cases, n=145; 98.0% of controls, n=244).
Cases were more likely to reside in rural
areas (56.2%, n=82 vs. 34.1%, n=85), be
uneducated (55.5%, n=81 vs. 30.1%, n=75),
and have a monthly income <¥70,000
(70.5%, n=103 vs. 43.0%, n=107).

Socio-demographic and economic fac-
tors were associated with preeclampsia risk.
Low monthly income (<¥70,000) increased
risk (AOR 2.153, 95% CI 1.072-4.322,
p=0.031), while higher education was protec-
tive (AOR 0.392, 95% CI 0.182-0.843,
p=0.016). Younger age (20-34 years) was
associated with lower risk compared to
>35 years (AOR 0.305, 95% C10.131-0.712,
p=0.006).

The associations between nutritional
and lifestyle factors and preeclampsia risk
are summarized in Tables 1-3. Figure 1
illustrates the prevalence of key nutritional
risk factors, highlighting higher rates of ane-
mia, low protein intake before pregnancy,
and severe undernutrition (MUAC <23 cm)
among cases compared to controls.

Mid-Upper Arm  Circumference
(MUAC): With MUAC 23-28 cm as the
reference (35.6% of cases, n=52; 58.6% of
controls, n=146), MUAC <23 cm (48.6% of
cases, n=71; 28.1% of controls, n=70) had a
higher unadjusted risk (OR 2.848, 95% ClI
1.803-4.499), but this was not significant
after adjustment (AOR 1.117, 95% CI 0.608—
2.053, p=0.721). MUAC >28 cm (15.8% of
cases, n=23; 13.3% of controls, n=33) in-
creased risk (AOR 3.493, 95% CI 1.545-
7.896, p=0.003).

Hemoglobin Levels: Low hemoglobin
(<11 g/dL) increased risk (AOR 2.136, 95%
Cl 1.246-3.661, p=0.006), with 52.7% of
cases (n=77) versus 28.5% of controls (n=71)
affected.

Ferrous Sulfate Use: No significant as-
sociation was found (AOR 0.950, 95% CI
0.272-3.317, p=0.935), with 89.7% of cases
(n=131) and 96.8% of controls (n=241)
taking ferrous sulfate.
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Table 1. Prevalence of Key Risk Factors for Preeclampsia Among Cases and Controls in Jigawa South
West, 2024

Variable . Control Case
(n=395) Categories (n=249) (n=146)
Mid-Unoer A <23cm 70 (28.1%) 71 (48.6%)
1d-LUpper Arm >28 cm 33(13.3%) | 23 (15.8%)
Circumference
23-28 cm (Ref.) 146 (58.6%) | 52 (35.6%)
Before pregnancy, often eat lots of fruits 12 (4.8%) 4 (2.7%)

Before pregnancy, very rarely, only on holidays 79 (31.7%) 72 (49.3%)

Eating Fruits During pregnancy, eat fruit heavily several times 60 (24.1%) 17 (11.6%)

Eat fruits in moderation during pregnancy (Ref.) 98 (39.4%) 53 (36.3%)

Before pregnancy, very rarely, only on holidays 49 (19.7%) 59 (40.4%)

During pregnancy, eat vegetables heavily several 0 o
Vegetable Consumption times 63 (25.3%) 17 (11.6%)

Eat vegetables in moderation during pregnancy

(Ref) 137 (55.0%) | 70 (47.9%)

Before pregnancy, very rarely, only on holidays 61 (24.5%) 68 (46.6%)

During pregnancy, eat protein heavily several 71 (28.5%) 21 (14.4%)

Protein Consumption times
(Eséfp)rotem in moderation during pregnancy 117 (47.0%) 57 (39.0%)
Received Nutritional No 10 (4.0%) 23 (15.8%)
Counseling Yes (Ref.) 239 (96.0%) 122 (83.6%)
Before pregnancy, often drink lots of coffee 25 (10.0%) 5 (3.4%)
Before pregnancy, very rarely, only on holidays 94 (37.8%) 37 (25.3%)
Coffee Consumption Drink coffee in moderation during pregnancy 11 (4.4%) 1 (0.7%)
Never drink coffee during pregnancy 20 (8.0%) 11 (7.5%)
No, never (Ref.) 99 (39.8%) 92 (63.0%)
. <11 g/dL 71 (28.5%) 77 (52.7%)
Hemoglobin Level
globin Lev >11 g/dL (Ref) 178 (71.5%) | 68 (46.6%)
. No 8 (3.2%) 15 (10.3%)
Taking F If
aking Ferrous Sulfate Yes (Ref.) 241 (96.8%) | 131 (89.7%)

Table 2. Nutritional and Lifestyle Determinants of Preeclampsia in Jigawa South West, 2024

Variable Category Control Case OR AOR b
(n=249) | (n=146) (95% CI) (95% CI)
70 71 2.848 1.117
<23 cm (28.1%) | (48.6%) | (1.803-4.499) | (0.608-2.053) | *-7%1
Mid-Upper Arm 33 23 1.957 3.493
Circumforence | 228 em (13.3%) | (15.8%) | (1.053-3.635) | (1.545-7.806) | °-003
146 52
23-28 cm (Ref.) (58.6%) | (35.6%) - — -
Before pregnancy, often eat 12 4 0.616 (0.189- | 0.558 (0.141- 0.407
lots (4.8%) (2.7%) 2.006) 2.217)
Before pregnancy, very 79 72 1.685 0.473 0.100
Eating Fruits rare!y/on holidays (31.7%) | (49.3%) | (1.061-2.675) | (0.194-1.155)
Durlr_wg pregnancy, eat 60 17 0.524 1.268 0.756
heavily several times (24.1%) | (11.6%) | (0.278-0.987) | (0.283-5.676)
Eat fruits in moderation 98 53 3 3 3
during pregnancy (Ref.) (39.4%) | (36.3%)
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Before pregnancy, very 49 59 2.357 2.181 0.065
rarely/on holidays (19.7%) | (40.4%) | (1.464-3.793) |(0.952—4.993)|
During pregnancy, eat 63 17 0.528 0.374
Vegetable heavily several times (25.3%) | (11.6%) | (0.287-0.970) |(0.044-3.186)| °-368
Consumption .
Eat vegetables in 137 70
moderation during (55.0%) | (47.9%) - - -
pregnancy (Ref.) =70 >0
Before pregnancy, very 61 68 2418 2114 0.002
rarely/on holidays (24.5%) | (46.6%) | (1.552-3.767) |(1.317-3.394)|
. . During pregnancy, eat 71 21 0.607 0.230
Protein Consumption . -vily several times (285%) | (14.4%) | (0.353-1.045) |(0.114-0.464)] <0-001
Eat protein in moderation 117 57 3 a 3
during pregnancy (Ref.) (47.0%) | (39.0%)
No 10 23 4.506 2.157 0.173
Received Nutritional (4.0%) (15.8%) | (2.078-9.768) |(0.714-6.519)|
Counseling 239 122
ves (Ref.) (96.0%) | (83.6%) - - -
Before pregnancy, often 25 5 0.215 0.266 0.024
drink lots (10.0%) (3.4%) | (0.079-0.586) |(0.084-0.843)|
Before pregnancy, 94 37 0.424 0.645 0.148
Coffee Consumption rarely/on holidays (37.8%) | (25.3%) | (0.264-0.681) |(0.356-1.168)|
P Never drink coffee during 20 11 0.592 0.777 0.638
pregnancy (8.0%) (7.5%) | (0.269-1.302) |(0.271-2.225)|
99 92
No, never (Ref.) (39.8%) | (63.0%) — - —
71 77 2.839 2.136
. <11 g/dL (285%) | (52.7%) | (1853-4.350) |(1.246-3661) °00°
Hemoglobin Level 178 68
z11 g/dL (Ref.) (715%) | (46.6%) - - -
8 15 3.449 0.950 (0.272—
_ No (3.2%) | (10.3%) | (1425-8350) | 3317) | 09
Taking Ferrous Sulfate a1 131
Yes (Ref.) (96.8%) | (89.7%) - - -

Table 3. Socio-Demographic and Economic Determinants of Preeclampsia in Jigawa South West, 2024

Variable Categor Control Case OR AOR
gory (n=249) | (n=146) | (95%Cl) | (95% CI) P
25 32 1.067 0.408
<20 (10.0%) | (21.9%) | (0.450-2.526)| (0.149-1.121)| ©9-082
209 96 0.383 0.305
Age Group 20-34 (83.9%) | (65.8%) | (0.185-0.792)| (0.131-0.712)| 9008
15 18
235 (Ref) 6.0%) | (12.3%) - - -
85 82 2472 0.735
ocation Rural (34.1%) | (56.2%) | (1.626-3.758)| (0.323-1676)| °-40%
164 64
Urban (Ref.) (65.9%) | (43.8%) - - -
174 65 0.346 1192
. Educated (69.9%) | (445%) | (0.226-0529)| (0.414-3.434) 074°
Educational Status 75 81
Uneducated (Ref.) (30.1%) | (55.5%) - - -
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. . 79 18 0.516 0.392
Higher Education (3L7%) | (12.3%) | (0.272-0977)| (0.182-0.843) | 016
None 44 56 2.880 3.331 0.073
. (17.7%) | (38.4%) | (1.663-4.989)| (0.892-12.438)|
Level of Education 20 N 1924 1891
Primary (16.1%) | (23.3%) | (1.060-3.490)| (0.608-5.885) | 9271
86 38
Secondary (Ref.) (345%) | (26.0%) - - -
107 103 3.313 2.153
<N70,000 (43.0%) | (70.5%) | (2.075-5.289)| (1.072-4.322) 0.031
25 9 1.239 1.229
Income per Month | ¥160,000-250,000 (10.0%) (6.2%) | (0.528-2.905)| (0.466-3.240) 0.677
117 34
¥80.000-150000 (Ref) | 7 oo | (23.3%) - - -
@ Cases @ Contrals
60
b2.7
A0 466 88
g
[+]
S 40
ko
[+
®
a 30 28.5 281
24,
20
10
0

Anemia Risk Factor

Low Protein Intake

MUAC _<23cm

Fig. 1. Prevalence of anemia (<11 g/dL hemoglobin), low protein intake before pregnancy (very rarely/on holidays),
and severe undernutrition (MUAC <23 cm) among cases (n=146) and controls (n=249) in Jigawa South West, 2024.

Fruit Consumption: Before pregnan-
cy, frequent consumption (2.7% of cases,
n=4; 4.8% of controls, n=12) had an AOR of
0.558 (95% CI 0.141-2.217, p=0.407). Infre-
quent consumption (49.3% of cases, n=72;
31.7% of controls, n=79) had an AOR of
0.473 (95% CI1 0.194-1.155, p=0.100).

During pregnancy, heavy consumption
(11.6% of cases, n=17; 24.1% of controls,
n=60) showed no significant association
(AOR 1.268, 95% CI 0.283-5.676, p=0.756)
compared to moderation (36.3% of cases,
n=53; 39.4% of controls, n=98).

Vegetable  Consumption:  Before
pregnancy, infrequent consumption (40.4%
of cases, n=59; 19.7% of controls, n=49) had
an AOR of 2.181 (95% CIl 0.952-4.993,
p=0.065).

During pregnancy, heavy consumption
(11.6% of cases, n=17; 25.3% of controls,
n=63) showed no significant association
(AOR 0.374, 95% CI 0.044-3.186, p=0.368)
compared to moderation (47.9% of cases,
n=70; 55.0% of controls, n=137).

Protein Consumption: Before preg-
nancy, infrequent consumption (46.6% of
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cases, n=68; 24.5% of controls, n=61)
increased risk (AOR 2.114, 95% CI 1.317-
3.394, p=0.002).

During pregnancy, heavy consumption
(14.4% of cases, n=21; 28.5% of controls,
n=71) was protective (AOR 0.230, 95% ClI
0.114-0.464, p <0.001) compared to modera-
tion (39.0% of cases, n=57; 47.0% of con-
trols, n=117).

Coffee Consumption: Before preg-
nancy, frequent consumption (3.4% of cases,
n=5; 10.0% of controls, n=25) was protective
(AOR 0.266, 95% CI 0.084-0.843, p=0.024).
Infrequent consumption (25.3% of cases,
n=37; 37.8% of controls, n=94) had an AOR
of 0.645 (95% CI 0.356-1.168, p=0.148).

Coffee consumption in moderation
during pregnancy (0.7% of cases, n=1; 4.4%
of controls, n=11) had an unadjusted OR
of 0.098 (95% CI 0.012-0.773, p=0.027),
but was excluded from multivariate analysis
due to insufficient sample size (n=1 case),
rendering adjusted estimates unreliable.

Never drinking coffee during pregnan-
cy (7.5% of cases, n=11; 8.0% of controls,
n=20) showed no significant association
(AOR 0.777, 95% C1 0.271-2.225, p=0.638).

Nutritional Counseling: Lack of
counseling does not directly increase the risk
(AOR 2.157, 95% CI 0.714-6.519, p=0.173),
with 15.8% of cases (n=23) versus 4.0% of
controls (n=10) reporting no counseling.

Discussion

Key Findings and Implications

This study identifies low protein in-
take, low hemoglobin levels, and lack of nu-
tritional counseling as key determinants of
preeclampsia in Jigawa South West. Socio-
economic factors, such as low income and
lack of education, were also significant risk
factors, consistent with prior studies in Nige-
ria [4]. Low protein intake before pregnancy
increased risk (AOR 2.114, p=0.002), while
heavy consumption during pregnancy was
protective (AOR 0.230, p<0.001). Protein
supports placental development and vascular
health, and its deficiency impairs endothelial
function, a key mechanism in preeclampsia
pathogenesis [19]. This aligns with a 2022

Ethiopian study reporting a 3.8-fold in-
creased risk with low protein intake [6].

Low hemoglobin levels (<11 g/dL) in-
creased risk (AOR 2.136, p=0.006), con-
sistent with a 2023 Kenyan study [7]. Ane-
mia exacerbates oxidative stress and endothe-
lial dysfunction, contributing to preeclamp-
sia. The high prevalence of anemia (52.7% in
cases) underscores the need for iron supple-
mentation programs.

The unexpected finding that MUAC
>28 c¢m increased risk (AOR 3.493, p=0.003)
suggests overnutrition or poor dietary quality
may contribute to preeclampsia, possibly due
to metabolic factors or excessive carbo-
hydrate intake. A 2023 Ugandan study re-
ported a similar 2.5-fold increased risk with
higher MUAC [20].

Coffee consumption before pregnancy
was protective (AOR 0.266, p=0.024), possi-
bly due to antioxidants. This contrasts with a
2024 meta-analysis reporting a 1.3-fold in-
creased risk with high caffeine intake [10],
possibly due to lower caffeine doses or anti-
oxidant-rich local coffee varieties in Jigawa
South West, warranting further investigation.
Lack of nutritional counseling does not di-
rectly increase the risk (AOR 2.157,
p=0.173), but overnutrition highlights a criti-
cal gap in maternal healthcare delivery.

Relevance to Russia

In Russia, preeclampsia affects 5-7%
of pregnancies [21], and nutritional challeng-
es mirror those in Jigawa South West [15].
Anemia prevalence (20-30%) and low pro-
tein intake in rural Russian regions are signif-
icant concerns [16]. A 2024 Russian study
found that dietary imbalances, particularly
low protein and high carbohydrate intake,
increased preeclampsia risk [17]. The protec-
tive effect of protein intake observed in Ji-
gawa South West suggests that similar inter-
ventions could benefit Russian women, espe-
cially in rural areas where access to diverse
foods is limited. Russia could adapt Jigawa’s
proposed community-based protein supple-
mentation programs by integrating them into
existing prenatal care systems, such as those
managed by regional health centers, to address
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low protein intake and anemia. Nutritional
counseling, underutilized in both settings,
could be scaled up in Russia, leveraging
community health workers to deliver education
on balanced diets and anemia prevention.

Conclusion

This study highlights the role of low
protein intake, low hemoglobin levels, and
possibly overnutrition in preeclampsia risk in

Jigawa South West (Nigeria). Socioeconomic
factors, including low income and education,
further exacerbate vulnerability. The findings
have global implications, particularly for
Russia, where nutritional challenges contrib-
ute to maternal morbidity. Targeted interven-
tions promoting protein-rich diets, anemia
management, and enhanced counseling can
reduce maternal mortality, supporting global
health goals.
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JononHuTeabHass nHopManHs

JTHyeckas KcrepTH3a. [IpoBenenue nccienoBaHus 0100peHO
Komurerom 1o stuke MUHHCTEPCTBA 3APaBOOXPAHEHHUS ITATa
Jlxurasa (paspemenne Ne JGHREC/2024/0074).

Coraacue Ha nmy0mKkanuio. Bee yuacTHUKM Mcciie0BaHUs
JI0OGPOBOJIBHO MoamHcany GopMy HHGOPMUPOBAHHOTO COTNIACUS JI0
BKJIIOYEHUS B HICCIIC/IOBAHUE.

Hcrounnkn ¢puHancupoBaHusi. OTCYyTCTBYIOT.

PackpbiTie HHTepecoB. ABTODHI 3asBILIIOT 00 OTCYTCTBHU
OTHOIICHHIA, IESITEILHOCTH M MHTEPECOB, CBSI3aHHBIX C TPETBUMH
nMiaM (KOMMEPYECKUMH M HEKOMMEPYECKHMHM), HHTEPECHI
KOTOPBIX MOT'YT OBITh 3aTPOHYTHI COAEPIKAHUEM CTATBH.
OpuruHaabHocThb. [Ipu co3aHum CTaTbu aBTOPBI HE
HCIIOJIb30BAJIU PaHee Oy OJIMKOBAHHbIE CBEAEHUS (TEKCT,
WUTIOCTPALVH, TaHHBIE).

I'eHepaTHBHBI MCKYCCTBEHHBII HHTEJIEKT. [Ipu co3nanun
CTaThbH TEXHOJIOTHH TCHEPATHBHOIO HCKYCCTBEHHOTO HHTEILICKTA
HE UCIOJIb30BANIN.

PenensupoBanue. B perieH3MpoBaHUM y4acTBOBAJIM /1BA
PELIEH3EHTA U YICH PEAAKIMOHHOM KOJUICTHU U3aHuUs.
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