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Introduction            

In middle-class and lower-class nations around the world, 

bacterial intestinal illnesses have become a serious public 

health concern [1].Typhoid and paratyphoid fevers are 

included in the category of bacterial enteric fever.Salmonella 

Typhi (S Typhi) infection is the cause of typhoid fever, while 

Salmonella Paratyphi A and B are the cause of paratyphoid 

fever.As to statistics, 76% of all enteric fevers worldwide are 

caused by S. Typhi[2].The regions most impacted by enteric 

fever are South America, Asia, and Africa [3].Eating or 

drinking anything tainted with human excrement can 

frequently lead to infection with bacteria like Salmonella 

Typhi and Paratyphi, which can induce enteric fever [4]. In 

the tropics and subtropics of Africa, Asia, and South America, 

it is now an endemic illness [5]. An estimated 540 people per 

100,000 are affected by it [6]. This translates to around 33.3 

million people worldwide who suffer from the illness each  

year, and roughly 260,000 fatalities in areas where the illness 

is prevalent [7]. Although blood culture is the gold standard 

for enteric fever diagnosis, clinical microbiology services are 

sometimes unavailable in some endemic locations, which 

causes a delay in diagnosis [8]. In these kinds of places, the 

antibody titre in the serum is frequently determined using the 

less accurate Widal test because of this abnormality [9]. When 

additional logistical impediments like transportation 

challenges, hospital wait times, and healthcare provider 

diagnoses are added, vulnerable populations—including 

expectant mothers—are further disadvantaged. 

Age, illness status, poor hygiene, unsanitary settings, and a 

lack of clean water are some of the demographic and 

environmental factors that affect the incidence (yearly new 

cases) of bacterial enteric fever [10]. Several writers have also 

mentioned that, particularly in hotspot regions of Africa, the 

incidence of bacterial enteric fever among pregnant women in  

endemic areas has been reported to be greater than acceptable 

values. 

Bacterial enteric fever is a disease that primarily affects 

people in Africa and causes fever, anorexia, gastrointestinal 
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pain, nausea, and vomiting. It is primarily spread by 

contaminated food and drink [11]. The similarity in the 

infection process and clinical symptoms between Salmonella 

typhi and paratyphi poses the main diagnostic problems. The 

fecal–oral route is how Salmonella spp. spread after 

consuming contaminated food and drink. Eight to fourteen 

days are needed for enteric fever to incubate. In most endemic 

countries, typhoid fever is more common than paratyphoid 

fever; yet, the intensity of symptoms might be similar [12]. A 

clinical presentation-based diagnosis is made more difficult 

by this. Typhoid and paratyphoid fevers are therefore 

clinically identical, which is why a great deal of reliance is 

placed on laboratory testing. 

Bacterial enteric fever continues to be a major health concern 

in Nigeria. More than 80% of the Salmonella typhi strains that 

were recovered were shown to be resistant to many 

antimicrobial medications [13]. This would suggest that 

Nigeria's antibiotic security is being threatened by typhoid 

fever. In addition, the World Health Organization advises 

vaccination in addition to addressing inadequate 

environmental conditions, ensuring access to portable, clean 

water, ensuring food safety, and maintaining proper sanitation 

and hygiene. However, widespread adoption of bacterial 

enteric fever immunizations in Nigeria has not been 

successful. Many pregnant women are still at high risk of 

contracting enteric fever due to low immunization rates, 

particularly in rural areas. Salmonella species.Pregnancy-

related infections can result in fatalities like meningitis, septic 

miscarriage, and fallopian tube inflammation.As a result, 

Nigeria has documented pregnancy-related mortality from 

enteric fever[14].The physiological changes that occur during 

pregnancy put additional strain on a woman's immune and 

general health.Because pregnant women's bodies naturally 

release more inflammatory hormones into their blood, it is 

frequently believed that pregnancy causes a modest reduction 

in immunological function compared to a non-pregnant 

female body[15].Eventually, because to potential side effects 

that could affect the fetus, pregnant women cannot get the 

majority of medications used to treat enteric typhoid 

fever.According to the aforementioned assumption, there are 

significant problems with the clinical management of typhoid 

fever in pregnancy. [16]. Moreover, if the expectant mother is 

not treated, difficulties and even death may arise; if she is, 

there is a chance that the fetus may suffer injury. This 

reinforces the necessity of changing the focus of prenatal care 

from curative to preventative, necessitating an assessment of 

the pregnant women's present enteric fever prevention and 

control practices. 

In pregnant women, bacterial enteric fever is still common in 

Nigeria. According to recent data, bacterial enteric fever 

affects roughly 67.8% and 66.8% of pregnant women in the 

northern and central regions of Nigeria, respectively [17]. The 

frequency of bacterial enteric fever in pregnant women in 

rural and urban areas of Rivers State, southern Nigeria, is 

unknown due to a lack of published research. Additionally, 

during the course of the researcher's several years of clinical 

practice in a tertiary hospital, she has anecdotally witnessed 

the admission and re-admission of pregnant women for sero-

positive typhoid and paratyphoid fever sickness.The majority 

of the admissions and re-admissions that were observed were 

from the community's primary and secondary healthcare 

facilities.More importantly, the clinical personnel confronted 

a difficult and draining ethical conundrum in trying to 

minimize harm to the fetus and cure the pregnant 

lady.Through casual conversations with two of the most 

severely affected pregnant women, it became apparent that 

little was known about the basic preventive and control 

measures for enteric fever that could be done at home.A short 

qualitative contact provided the researcher the motivation to 

investigate the occurrence and management of enteric fever 

in pregnant women.  

Materials and method 

This manuscript dwelt on proposed research methods to be 

used in the course of this study  

Area for the study 

The area of study involved the urban and rural settlements in 

Rivers States. Rivers State is located within the Niger Delta 

region of southern Nigeria. It has 24 local government areas 

namely Abua-Odual, Ahoada East, Ahoada West, Akuku-

Toru, Andoni, Asari-Toru, Degema, Bonny, Eleme, 

Emuohua, Etche, Gokana, Ikwerre, Khana, Obio-Akpor, and 

Ogba-Egbema-Ndoni. Others include Ogu-Bolo, Okirika, 

Opobo-Nkoro, Oyigbo, Port Harcourt, Omumma, and Tai. 

The urban areas in Rivers State include Port Harcourt, Obio-

Akpor, Ahoada East, Ahoada West, and Oyigbo. The rural 

areas include Abua-Odual, Akuku Toru, Andoni, Asari-Toru, 

Degema, Bonny, Eleme, Emuohua, Etche, Gokana, Ikwerre, 

Khana, Ogba-Egbema-Ndoni, Ogu-Bolo, Okirika, Opobo-

Nkoro, and Tai. Each of the mentioned settlements has at least 

one Comprehensive Primary Health Centre (CPHC) which 

offered maternal and child health services. The CPHCs were 

the sites of contact between the researcher and the 

respondents. Figure 6 below shows the study area. 

Target population for the study 

The total population for the study was estimated to be 301,526 

pregnant women. It was estimated based on the context that 

there were 5,198,716 people from the 2006 national census. 

Rivers State has using a population growth rate of at least 3% 

per years and a birth rate of 4% . Using the fore mentioned in 

2021, the general population would have grown to 7,538,138 

(Using the arithmetic as follows: (5,198,716 x (2021-2006) 

years x 0.03 population growth rate) + 5,198,716). Since the 

birth rate is 4%, the researcher assumed that 4% of the 

estimated population is likely to be pregnant at each single 

time, hence a target population of 301,526 pregnant women 

in Rivers State. 
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Design 

A cross-sectional design was applied to compare the enteric 

fever prevention and control measures among pregnant 

women in rural and urban areas of River State. A cross-

sectional study is a kind of observational research that 

examines data from variables gathered at one moment in time 

across a pre-defined sample, population, or subgroup. The 

study involved a sample of pregnant women carefully 

selected from the urban and rural areas of Rivers State.  

Sample size determination 

A sample size of 460 (n = 230 in the urban group and n = 230 

in the rural group) was calculated for the study using 

Bolarinwa’s (2020) formula n = [(Z1-α/2+Z1-β)2 x P(1-P) ÷ (p1 

- p2)]; Where n = minimum sample size; Z 1-α/2 = Type 1 error 

at p < 5% = 1.96; Z1-β = power 0.84. P = pooled incidence of 

enteric fever in pregnant women 63%; p1 = 0.07 and p2 = 0.06 

based on pivotal data from Kwala and Asika (2020). 

Mathmatically, n = [(1.96+0.84)2 x 0.63(1-0.63) ÷ (0.07-

0.06)] = 183. To guard against the high potential fallout rate 

in prospective cohort study designs the minimum sample size 

was increased by 20%, using the non-response adjustment 

formula  nf = [n ÷ (1 – attrition)]; hence nf = [14 ÷ (1 – 0.2)] 

was computed and a sample size of 230 for each arm of the 

study was obtained, hence a total sample size of 460.  

Sampling technique 

Cluster sampling by lottery was utilized in the selection of 

participants for the study. A total of 920 plastic tallies labelled 

YES and NO were put into a lottery bag. The pregnant women 

were approached and encouraged to blind-pick from the 

lottery bag. Those who pick a YES tally were selected for this 

study and those who picked a NO tally were excluded from 

the study. The use of cluster sampling provided some benefits. 

It gave an equal chance of selection to the members of the 

target population, minimize systematic bias, produce a data 

set suitable for inferential analysis, and will produce a 

normally distributed sample that approximates the target 

population. For the urban resident pregnant women, 46 

pregnant women was selected from each of Port Harcourt, 

Obio-Akpor, Ahoada East, Ahoada West, and Oyigbo (n = 

230). For the rural resident pregnant women, 23 pregnant 

women was selected from each of Degema, Emuohua, Etche, 

Eleme, Gokana, Ikwerre, Khana, Ogba-Egbema-Ndoni, 

Okirika, and Andoni (n = 230). 

3.5.1 Inclusion criteria 

The inclusion criteria for enrolment include: 

1. Gestation at 20-41weeks 

2. Maternal age between 15 and 49 years 

3.5.2 Exclusion criteria 

The criteria for exclusion from this study include: 

1. Visibly sick at the time of commencing this study 

2. Women admitted into a health facility for hospital care 

3. Incomplete demographic information 

Instrument for data collection 

A structured questionnaire designed by the researcher was 

used for data collection. The data extraction sheet comprises 

a designed to extract information on the prevalence and 

control measures applied by the pregnant women against 

enteric fever. It was designed to generate categorical data.  

Ethical considerations 

An application for ethical approval was obtained from the 

University Institutional Review Board. Administrative 

permission was obtained from the Primary Health Care 

Management Board, the Local Government Councils, and the 

Community Heads. Participant’s responses were kept 

anonymous throughout the period of data collection. All 

collected data was protected and used only for the approved 

academic purpose. The study protocol adhered strictly to the 

provisions of the Helsinki Declaration. 

Statistical analysis  

Categorical and discrete-interval data was collected. Test of 

statistical difference (comparison) between groups was done 

using Fisher exact test and Odds Ratio inferential statistics at 

a 5% level of significance. Test of association was done using 

Chi square inferential statistics at a 5% level of significance. 

All statistical analysis was done with the aid of SPSS 25 (IBM 

Chicago, USA). 

Results  

Table 1: Socio-demographic characteristics of the 

respondents 

Variable Rural, 

f(%) 

Urban, 

f(%) 

χ2 p 

N 230 230   

Age   3.26 0.196 

22-28 31 (13.5) 19 (8.3)   

29-35 89 (38.7) 96 (41.7)   

36-42 110 (47.8) 115 (50.0)   

Parity   4.94 0.850 

Nullipare 81 (35.2) 68 (29.6)   

1-2 62 (27.0) 84 (36.5)   

3-4 87 (37.8) 78 (33.9)   

Highest 

educational 

level 

  6.01 0.050 

Primary 78 (33.9) 60 (26.1)   

Secondary 72 (31.3) 96 (41.7)   

Tertiary 80 (34.8) 74 (32.2)   

Employment   0.035† 0.925 

Unemployed 127 (55.2) 129 (56.1)   

Employed 103 (44.8) 101 (43.9)   

n = sample, f = frquency, % = percentage, χ2 = Chi square, † = Fisher’s 

exact test, p = p value 

Table 1 showed that the urban resident respondents were 
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similar to the rural resident respondents (p > 0.05). Among 

the rural resident respondents, the majority were aged 36-42 

years (47.8%), with 3-4 childbirth experiences (37.8%), had 

tertiary education (34.8%), and were unemployed (55.2%). 

Among the urban resident respondents, the majority were 

aged 36-42 years (50.0%), with 1-2 childbirth experiences 

(36.5%), had secondary education (41.7%), and were 

unemployed (56.1%). 

Table 2: the prevalence of bacterial enteric fever among 

pregnant women in rural parts of Rivers State, Nigeria 

 

Prevalence of bacterial enteric fever among pregnant women 

in rural parts of Rivers State 

Table 3: the prevalence of bacterial enteric fever among 

pregnant women in urban parts of Rivers State, Nigeria 

 

Prevalence of bacterial enteric fever among pregnant women 

in urban parts of Rivers State 

Table 4: Comparison of prevalence of bacterial enteric 

fever in rural and urban resident pregnant women n = 

460 

Variable Entericfever status Df OR(95%CI) p 

 Positive Negative    

Residence   1 1.58 (1.09-

2.28) 

0.015 

Rural 137 93    

Urban 111 119    

df = degrees of freedom, OR = odds ratio, p = p value 

Table 4 above demonstrates that overall, 53.9% (n = 248) of 

the pregnant women tested poitive to IgM for Enteric fever. 

About 29.8% were from the rural communities and 24.1% 

were from the urban communities. The test of hypothesis 

revealed that the rural resident respondents had 58% greater 

odds of testing positive to IgM for Enteric fever compared to 

the urban dweling respondents (OR: 1.58, 95%CI: 1.09-2.28, 

p = 0.015). 

Discussion  

This study found that 59.4% of pregnant women living in 

rural areas had enteric fever. The comparatively lower 

availability to sanitary infrastructure in Nigeria's rural areas 

may be the cause of this high incidence level. The risk of 

fecal-oral transmission of enteric infections is increased in 

rural regions due to the frequent lack of access to clean water 

sources and suitable sanitation facilities. Inadequate waste 

disposal techniques, a lack of restrooms, and open defecation 

can all lead to fecal matter contamination of water and food 

sources, which can accelerate the spread of enteric infections. 

Enteric fever may take longer to diagnose and treat in rural 

areas due to restricted access to medical services and 

facilities. Obstacles include distance, expense of 

transportation, and a lack of proper healthcare infrastructure 

may prevent pregnant women in rural regions from seeking 

healthcare, which could result in underutilization of services 

and poor management of enteric fever.The immune system's 

capacity to combat enteric infections may be weakened in 

rural communities due to poor nutritional status and limited 

access to micronutrients. Undernourished pregnant women 

are more prone to illnesses, such as enteric fever, which can 

be harmful to both the mother's and the fetus's health. The risk 

of exposure to enteric pathogens may be elevated in rural 

locations due to environmental factors such animal 

husbandry, agricultural operations, and close proximity to 

waste disposal sites. Pregnant women who live in rural areas 

are at risk of contracting enteric fever if they come into 

contact with polluted soil, water, or food items contaminated 

with human or animal excrement. In rural regions, 

socioeconomic variables like poverty, low socioeconomic 

position, and limited education might increase the risk of 

enteric fever. Due to their limited access to hygienic food, 

clean water, and medical treatment, pregnant women from 

underprivileged families are more likely to have enteric 

illnesses. 

40.4% (f 
= 93)

59.4% (f 
= 137)

46.0%

47.0%

48.0%

49.0%

50.0%

51.0%
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enetric fever

Prevalence of
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urban parts
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This result was strikingly comparable to that of an Ethiopian 

investigation [18] that found 52.6% of cases of bacterial 

enteric fever. The testing strategy employed in the research is 

connected to the findings' similarity. Serum testing techniques 

were used in both this investigation and the Ethiopian study. 

On the other hand, this result exceeds the 25.7% prevalence 

of bacterial enteric fever reported in an Ethiopian study by 

[19]. The study's design may have contributed to the 

inconsistent results. On the other hand, participants in this 

study went to the primary healthcare centers. There will 

inevitably be more people visiting primary healthcare centers 

because they serve as the health system's initial point of 

contact with patients.There is a smaller patient load but more 

serious medical issues in secondary health facilities because 

they are mostly referred by primary healthcare centers. 

Additionally, this result was higher than the 10.5% prevalence 

found in a Nigerian study by [20].  

The fact that[21] used a Mono-facility design with just one 

main healthcare center may help to explain the disparity in 

findings. This study, on the other hand, combined data from 

multiple primary healthcare centers to get an indication of the 

pooled prevalence because it used a multi-facility design. 

Furthermore, the results of this study were not as high as those 

of another Nigerian study by [22], which found that pregnant 

women at Yola Specialist Hospital in Eastern Nigeria had a 

66.8% prevalence of bacterial enteric fever. The study's focus 

may be connected to the disparity in results. While it was 

carried out in eastern Nigeria, this study was carried out in 

southern Nigeria [23]. The eating habits, cooking methods, 

and hygienic culture that differ between eastern and southern 

Nigeria account for the findings' discrepancies. 

Additionally, the results of this study were greater than those 

of a Nigerian study carried out in the country's north by [24], 

who discovered that 43% of pregnant women had bacterial 

enteric fever. Since the analyzed sample in [25] consisted of 

metropolitan dwellers, the disparity was predicted. 

Furthermore, the results of this investigation were not as high 

as those of a Nigerian study carried out in Lagos by [26], 

which discovered a 63.3% prevalence of bacterial enteric 

fever in expectant mothers. The differences in sample sizes 

analyzed for the study account for the variance in results. 

Moreover, this result was less common than the 62% 

frequency among pregnant women that [27] reported from 

India.  

The reduced prevalence seen in this study may result from 

differences in southern Nigerian and Indian hygienic habits 

and traditions. Furthermore, a prevalence of 67.8% was 

observed in Niger State, northern Nigeria, which is greater 

than the study's findings [28]. The types of subjects included 

in the study may account for the differences in results.  

According to this study, pregnant women in Rivers State's 

metropolitan regions had a 48.3% prevalence of enteric fever. 

This conclusion may be due to the fact that pregnancy 

hormones already put pressure on a pregnant woman's 

immune system, making her more susceptible to bacterial 

enteric fever [29].  

Overcrowding and poor sanitation infrastructure are major 

issues in urban settings, and they can contribute to the spread 

of enteric diseases like Salmonella typhi and Salmonella 

paratyphi. The increased occurrence of enteric fever in urban 

environments could be attributed to inadequate access to 

potable water, inappropriate disposal of waste, and crowded 

living arrangements. Urban settings may have a greater 

concentration of street vendors and unofficial marketplaces 

with less enforcement of food safety regulations. Taking in 

tainted food or water from these sources can raise the chance 

of contracting intestinal illnesses. Urban regions may also see 

water supply interruptions or contaminated municipal water 

sources, which would further aid in the spread of enteric 

infections.  

Even though they are urban regions, some villages in Rivers 

State might not have easy access to medical services or might 

encounter difficulties getting prompt medical attention. Due 

to this, pregnant women who contract enteric fever may have 

delays in identification and treatment, which could allow the 

virus to continue and spread across the population. The 

increased frequency of enteric infections seen in metropolitan 

environments may also be attributed to a lack of knowledge 

about the signs and preventative actions. Pregnant women 

who experience urban poverty and socioeconomic inequality 

may be more susceptible to enteric fever. Vulnerable groups 

in urban environments may be disproportionately affected by 

inadequate housing, poor hygiene habits, and limited access 

to nutrient-dense food, which increases their risk of 

contracting enteric illnesses.  

The risk of transmission can also be increased by variables 

including unemployment, congested living situations, and a 

lack of knowledge about good hygiene habits. High rates of 

migration and population movement are common in urban 

settings, which can aid in the spread of infectious diseases. 

People who migrate from rural regions where enteric fever is 

widespread can bring the disease to urban areas and cause 

isolated outbreaks. Furthermore, urban regions' high 

population density and mobility can hasten the spread of 

gastrointestinal infections, raising their prevalence rates in 

pregnant women.  

This result was strikingly comparable to that of a Nigerian 

study [30] that found 43% of cases of bacterial enteric fever 

to be prevalent in Abuja. 

Because a similar sample size of urban people was evaluated 

in both research, the identical findings can be explained.  

Moreover, this result is less than that of a different Nigerian 

study carried out in Yola, which found that 66.8% of pregnant 

women had bacterial enteric fever [31]. The differences in 

results can be attributed to the single facility design in this 

study as opposed to the multi-facility approach.  

According to this study, respondents who lived in rural areas 

were 58% more likely than those who lived in urban areas to 
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test positive for IgM for enteric fever (OR: 1.58, 95%CI: 1.09-

2.28, p = 0.015). The finding that respondents who lived in 

rural areas were 58% more likely than those who lived in 

urban areas to test positive for IgM for enteric fever has 

multiple reasonable explanations. 

In comparison to urban regions, rural areas frequently 

struggle with inadequate sanitary facilities and poor hygiene 

habits. In rural populations, the danger of exposure to enteric 

pathogens is increased by the lack of access to sanitary 

facilities, clean water, and appropriate waste disposal 

systems.Compared to urban areas, rural communities could 

have less access to medical services and healthcare facilities. 

This may cause people to put off getting help for their enteric 

fever symptoms, which could increase the illness's occurrence 

in rural areas. Enteric infections may be more prevalent in 

rural areas due to a number of causes, including agricultural 

activities, close proximity to animal reservoirs, and poor 

sewage disposal systems. In rural locations, there may be an 

increased chance of contracting enteric fever due to certain 

environmental factors. 

 Inter-urban and inter-rural socioeconomic differences can 

also affect the incidence of enteric fever. Due to variables 

including hunger and congested living situations, enteric 

infections can be more common in rural communities because 

of their lower socioeconomic position, restricted access to 

education, and higher rates of poverty. Rural and urban areas 

may have different cultural norms around food preparation, 

water storage, and personal hygiene. In rural communities, 

there may be a higher prevalence of cultural practices that 

raise the risk of enteric pathogen contamination, such as 

drinking untreated water or cooking food incorrectly. 

This study's findings indicate more rural residents than urban 

residents urinate in fields and rivers may help to explain the 

disparity in the prevalence of bacterial enteric fever among 

pregnant women in the two populations.  

Conclusion 

This study found that pregnant women in rural and urban 

areas of Rivers State, Nigeria, had significantly different 

prevalence and risk factors for bacterial enteric fever. 

Compared to urban settings, enteric fever was more common 

among pregnant women living in rural areas. Both groups' 

poor hand hygiene habits were noted, with urban women 

showing poor hand hygiene before eating and after using the 

restroom and rural women showing lower rates of hand 

washing before eating and after using the restroom. It's 

interesting to note that enteric fever was more common in 

rural women than in urban ones.  
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