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Abstract 

Background:  Coastal areas of Bangladesh are experiencing high sodium concentration in 

drinking water sources that are commonly consumed by local population.  The drinking water 

salinity is advancing to the inland and has reached more than 100 Km inland. This research 

aimed to examine the intensity of drinking water salinity and its possible effect on the blood 

pressure level of reproductive-aged (NPNL) women in salinity prone areas of Jessore district.  

This study also evaluated the mean salt intake of and urinary sodium excretion level of those 

reproductive-aged women. 

Methods:  The study was cross-sectional in design and was conducted among 50 

reproductive-aged (NPNL) women (18-30 years old) in the two rural sub-districts, Keshobpur 

and Monirumpur, with the highest salinity affected areas of Jessore district. Paper based-

questionnaire was used to obtain relevant data from all participants. Urinary sodium and 

sodium levels in drinking water were measured. 

Results:  Among the total respondents, 62% were Muslim and 38% were Hindu. The 

respondents at Keshobpur upazilla were more educated than Monirumpur upazilla. 26% of 

the household head had smoking habit and 30% had non-smoking tobacco (Paan, Jarda, Gul) 

habit. In the age group of 25-30 years, 20% household head had multiple addiction habit. 

28% of the total respondents and 40% respondents at 25- 30 years aged had addiction habit. 

44% of the respondents in both upazilla were affected from second-hand smoking (passive 

smoking). In Monirumpur 100% tube-well water and in Keshobpur 96% tube-well water had 

iron in water. Most of the respondents were centrally obese according to WHR (94%) and 

waist circumference (92%). The percentage (56% vs. 24%, p=0.021) of prehypertensive 

respondents are significantly more at Keshobpur upazilla than Monirumpur upazilla. 40% of 

the studied women were found to have blood pressure above the optimal level of blood 

pressure.  About 60% of the women who had blood pressure above the optimal value were in 

the 25 to 30 years age group. Women in the raised blood pressure group (AOBP) had 

significantly (P < 0.001) higher systolic (125.95 mmHg vs. 112.17 mmHg) and diastolic 

blood pressure (85.53 mmHg vs. 83.34 mmHg) and pulse rate (88.35 vs. 83.34) compared to 

the women with optimal blood pressure group (OBP). Salk taken from drinking water was 

found significantly different between the two groups and AOBP groups’ women consumed 

more salt from drinking water than women in the OBP groups (3.55 g/day vs. 2.09 g/day). 

Systolic (121.77 mmHg vs. 113.58 mmHg; P = 0.002) and diastolic blood pressures (80.57 
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mmHg vs. 75.53 mmHg; P = 0.024) were found significantly higher in the women who lived 

in Keshobpur Upazilla compared to the women of Monirumpur Upazilla. Salt intake from 

drinking water was also found significantly (P = 0.015) higher among the women of 

Keshobpur Upazilla (3.54 g/day) compared to the women of Monirumpur Upazilla (1.82 

g/day). Salt intake from drinking water was found positively and significantly correlated with 

both the systolic (r = 0.441; p = 0.001) and diastolic blood pressure (r = 0.286; P = 0.044) of 

the women. Based on logistic regression women who were affected by drinking water salinity 

had significantly 1.71 times higher probability of raised blood pressure compared to the 

optimal value.  

 

Conclusion:  More than one third of the women in these areas were found to have raised 

blood pressure compared to the optimal value. Salt intake from drinking water was found 

positively and significantly correlated with both the systolic and diastolic blood pressure of 

the women.  

Keyword:  Hypertension, Drinking water salinity, Reproductive-aged women, Salt intake, 

and Jessore district 
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Introduction 

Hypertension is a major risk factor for cardiovascular diseases which now account for more 

than 27 % of all deaths in Bangladesh [1]. The amount of dietary salt consumed is an 

important determinant of blood pressure levels and a modest reduction in salt has been found 

to have a significant and, from a population perspective, important effect on lowering blood 

pressure [2]. It has been estimated that decreasing population-level salt intake from the 

estimated global levels of 9-12 g/d [3] to the recommended level of 5 g/d [4] would result in 

significant reduction of blood pressure and would reduce the world wide stroke rate and 

cardiovascular disease rate by 23% and 17%, respectively [5]. 

 

In the developed world, about 330 million people have hypertension, as do around 640 

million in the developing world.  The World Health Organization  rates hypertension as one 

of the most important causes of premature death worldwide and the problem is growing. High 

blood pressure is defined as a systolic blood pressure at or above 140 mmHg and/or a 

diastolic blood pressure at or above 90 mmHg. Systolic blood pressure is the maximum 

pressure in the arteries when the heart contracts [6].  

 

In many low-lying coastal countries increasing salinity levels i.e. sodium content of 

freshwater resources due to saltwater intrusion, may be contributing to higher salt 

consumption, therefore increasing risk of developing hypertension. Saline water intrusion 

into freshwater resources in coastal areas is a major impact of climate change and global sea 

level rise that is already affected. The recent studies in coastal Bangladesh demonstrated an 

unacceptably high level of sodium in water contributing to high prevalence of hypertension 

[7].  

 

Saltwater intrusion into surface and ground water, particularly in low-lying coastal countries, 

is one of the most important blows of climate-induced sea level rise [8].  In coastal 

Bangladesh, the saline border has reached more than 100 km inland and is advancing further 

inland. From the available data until 2009, about 15,000 hector lands of Jessore district are 

being affected by the different level of salinity. In coastal areas people directly consume 

water from natural surface and ground freshwater sources.  Average sodium levels in surface 

and ground drinking water sources have been reported to be 517 mg/L where sodium content 

was significantly higher in groundwater (tube-well water  sodium 714 mg/L), which 
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translates to approximately 1–1.5 g  of sodium  intake daily from drinking water alone  

assuming a daily intake of 2 L of water. The mean sodium intake in pregnant women in the 

coastal Bangladesh is well above the WHO/FAO recommended levels and contributes to the 

seasonal pattern of hypertension in pregnancy [9].  

 

Given that  coastal  salinity  has emerged as a  considerable  environmental problem for many 

low-lying countries  including Bangladesh  [10]  and that many people in these low-lying  

developing countries do not have safe  substitute  water supplies, it is  appropriate  to 

examine exposures to sodium  in these populations.  Very few studies [11] have demonstrated 

a high salt intake by these Bangladeshi populations, especially in coastal areas.  Till now 

there is no  information is available about salt exposure  due to drinking water salinity  in  the  

population  of  Jessore district  where water scarcity is  already  a major problem  due to the 

wide arsenic contamination in the drinking water sources.  The objective of this research is to 

examine the intensity of drinking water salinity and its possible effect on the hypertension of 

reproductive-aged women in salinity prone areas of Jessore district. This study will also 

evaluate the mean sodium intake of reproductive-aged women. 
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Rationale of the study 
 
Saltwater intrusion into surface and ground water, particularly in low-lying coastal countries, 

is one of the most important blows of climate-induced sea level rise [11]. Bangladesh’s 

coastal population, comprising approximately 40 million people, relies heavily on natural 

water sources like ponds, rivers and tube-wells for obtaining drinking water. These sources 

have become severely saline from seawater intrusion caused by environmental changes, and 

man-made factors including poor water management and shrimp farming [9]. It is pertinent to 

investigate further the effects of chronic water sodium exposure on blood pressure using 

designs with increased evidence strength such as prospective studies. Given that the 

progressive effect of sodium on blood pressure and continued consumption of water with 

elevated levels of sodium may contribute to escalation of high blood pressure in large 

populations and other related chronic diseases (e.g. cardiovascular and kidney diseases) in 

low-lying coastal areas, there is a need for immediate promotion of appropriate prevention 

strategies. Even a modest rise in blood pressure from chronic water sodium exposure will 

have substantial impact on morbidity and mortality. Further research is warranted examining 

the different exposure pathways to total sodium intake in vulnerable populations, contribution 

of water sodium to total consumption, its effect on blood pressure and subsequent well being 

and other health outcomes, and identifying appropriate interventions to reduce exposure to 

this sodium source. Till now there is no information is available about salt exposure due to 

drinking water salinity in the population of Jessore district where water scarcity is already a 

major problem due to the wide arsenic contamination in the drinking water sources. The 

objective of this research is to examine the intensity of drinking water salinity and its possible 

effect on the hypertension of reproductive-aged women in salinity prone areas of Jessore 

district. 
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Objectives 

 

General Objective: 

To determine the association of drinking water salinity and hypertension of the reproductive-

aged women. 

 

Specific Objectives: 

• To determine anthropometric status of the women. 

• To determine blood pressure of the women. 

• To examine salinity of drinking water and urinary sodium of women. 

• To analysis salt intake from drinking water and extra salt intake with meal. 
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Literature review 

The coastal population of Bangladesh relies heavily on rivers, tube wells and ponds for 

washing, bathing and obtaining drinking water. Domestic ponds, which take up 10% of the 

total land area (excluding rice paddies), are primarily rain fed but can also mix with saline 

water from rivers, soil runoff, and shallow groundwater. Approximately 20 million people 

living along the coast are affected by varying degrees of salinity in drinking water obtained 

from various natural sources [12]. 

Increasing salinity of freshwater from environmental and anthropogenic influences is 

threatening the health of 35 million inhabitants in coastal Bangladesh. From the study of Md. 

Redwanur Rahman, it has been observed that more than half of study population in coastal 

Bangladesh had sodium above recommended level and water sources contaminated with 

higher sodium. The users of tube-well water were more likely to consume sodium above the 

recommended level than pond water users [13]. 

High salinity levels in drinking water may have numerous direct and indirect impacts on 

health. In 2002 the WHO recognized health impacts of consumption of highly saline water as 

a priority for investigation under its public health initiatives [14]. In a survey conducted in 

2008, higher rates of (pre)eclampsia and gestational hypertension in pregnant women living 

in the southwestern coast of Bangladesh, compared with non-coastal pregnant women. The 

rates were also considerably high in the dry season, when salinity levels in surface and 

groundwater are higher than in the monsoon season [15]. 

Of the many risk factors associated with hypertension, the dietary exposure most investigated 

has been daily sodium consumption. Salt or sodium intake has been directly correlated with 

mean blood pressure levels and prevalence of hypertension in many populations. 

Comprehensive epidemiological evidence was provided by the INTERSALT Study, which 

investigated the relationship of 24 hour urinary electrolyte excretion to blood pressure in 52 

population groups across 32 countries, using standardized methodology to provide 

comparable data. In adults aged 20 – 59 years, there was a significant positive relationship 

between urinary sodium excretion and blood pressure across the 52 population samples. 

Further, it was also observed that in four of these populations in whom the mean 24 hr 

urinary sodium excretion was lower than100 mmol/d, systolic blood pressure did not rise 

with age [16]. 
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Cardio protective effects of dietary potassium have been hypothesized as the basis for low 

CVD rates in populations consuming ‘primitive’ diets and in vegetarians in industrialized 

cultures. The INTERSALT study provided evidence of an inverse association between 

urinary potassium excretion and blood pressure levels, across diverse populations. Migrant 

studies too revealed a rise in blood pressure when diets changed to a lower potassium and 

higher sodium intake [17]. 

A meta-analysis of studies involving calcium supplements reveals modest effects on blood 

pressure. The estimated blood pressure reduction was 2.1 mmHg for systolic blood pressure 

and 1.1 mmHg for diastolic blood pressure [16]. 

Evidence that calcium intake might affect BP comes from a variety of sources, including 

animal studies, observational studies, clinical trials, and meta-analyses. In a meta-analysis of 

23 observational studies, reported an inverse association between BP and dietary calcium 

intake (as measured by 24-hour dietary recalls or food frequency questionnaires). However, 

the size of the effect was relatively small, and there was evidence of publication bias and of 

heterogeneity across studies. Subsequently, meta-analyses of clinical trials documented 

modest reductions in systolic and diastolic BPs of 0.9 to 1.4 mm Hg and 0.2 to 0.8 mm Hg, 

respectively, with calcium supplementation (400 to 2000 mg/d). Also, some evidence 

indicates that the level of calcium intake may affect the BP response to salt. In 3 small trials, 

calcium supplementation attenuated the effect of a high sodium intake on BP. The body of 

evidence implicating magnesium as a major determinant of BP is inconsistent. In 

observational studies, often cross-sectional in design, a common finding is an inverse 

association of dietary magnesium with BP. In a pooled analysis of 29 observational studies, 

there was a negative association between dietary magnesium and BP. However, in a meta-

analysis of 20 randomized clinical trials, no clear effect of magnesium intake on BP was 

evident [18]. 

Vegetarians who consume diets rich in fruits and vegetables and fiber and low in total and 

saturated fat have lower blood pressures and less hypertension than the general population. 

Randomized controlled trials in meat eaters have confirmed the blood-pres-sure–lowering 

effects of such vegetarian dietary pat-terns in both normotensive and hypertensive subjects 

[19]. 

Recent population studies suggesting that total dietary protein intake is associated with lower 

blood pressures are of interest. In the Intersalt study, higher intake of protein was related to 
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lower blood pressure, with an estimated 3.0/2.5 mm Hg difference between subjects whose 

protein intake was one-third above or one third below the population mean. An inverse 

association between protein intake and blood pressure was also reported from the Multiple 

Risk Factor Intervention Trial (MRFIT), in the Dietary and Nutrition Survey in British 

Adults, and in China [19]. 

Changing of lifestyle has a major role to play in the prevention and management of high 

blood pressure and associated cardiovascular disease and in the reduction of requirements for 

antihypertensive drug therapy. Cook et al, using data from observational studies and 

randomized controlled trials, estimated that reducing the average diastolic pressure in a 

population by as little as 2 mm Hg through lifestyle changes would decrease the prevalence 

of hypertension by 17%, with a 6% reduction in the risk of coronary heart disease and a 15% 

reduction in the risk of stroke and transient ischemic attacks. Improved methods of achieving 

changes towards a healthier lifestyle remain a high medical and social priority. Lifestyle or 

behavioral factors critically determine the level of blood pressure in individuals and the 

prevalence of hypertension in populations. Multiple and as yet largely unidentified genetic 

factors influence individual susceptibility to different aspects of diet and lifestyle: these will 

determine inter individual variations in blood pressure between subjects exhibiting common 

behavioral patterns that promote blood pressure elevation [19]. 

The relation between regular alcohol consumption and blood pressure has now been 

established in populations drinking a variety of alcoholic beverages throughout the world. In 

some studies alcohol ranked close to obesity for its effect on blood pres-sure. The effect is 

seen in both genders, appears to increase with age, is additive to that of obesity, and may be 

aggravated by cigarette smoking. Randomized controlled trials have shown that heavier 

drinking patterns are an important and potentially reversible cause of hypertension [19]. 

The intensity of physical activity required to reduce blood pressure is also a subject of debate, 

with some evidence for loss of this effect with high-intensity an-aerobic exercise involving 

more than 70% VO2 max sustained for 40 min three times a week. Cycling, brisk walking for 

40 min three times a week, jogging, and swimming have all been reported to lead to sustained 

blood pressure reduction in hypertensive. Regular exercise also improves insulin sensitivity, 

and may be of particular value for hypertensive with non–insulin-dependent diabetes mellitus 

[19]. 
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Not only life style but also body  mass  index  (BMI)  and  waist  hip  ratio (WHR)  are  the  

most  widely  used  measures  to define obesity and predict its complications, such as  

diabetes  mellitus  (DM)  and  hypertension. The relationship between the risk of metabolic – 

cardiovascular diseases, including arterial hypertension, and body fat distribution indices 

such as the waist-to-hip ratio (WHR), rather than measures of the degree of body fatness as 

expressed by body mass index (BMI), has long been recognized [20]. 

Waist circumference is closely related to body mass index but relates better than BMI to 

health risks, because it also contains information about central distribution of body fat and it 

is not influenced by height. It is well known that there is a relationship between increase in 

abdominal adipose tissue and rise in blood pressure (BP). In fact, waist circumferences of 

more than 102 cm in men and 88 cm in women (action level 2) have a strong likelihood of 

developing hypertension [20]. 

Overweight and obesity are important determinants of health and lead to adverse metabolic 

changes, including increase in blood pressure, unfavorable cholesterol levels, 

hypertriglyceridemia, and increased resistance to insulin, low HDL and greater prevalence of 

metabolic syndrome. Being overweight is associated with 2 to 6 fold increase in the risk of 

developing hypertension. An increase of 2-3 mmHg in systolic and 1-3 mmHg in diastolic 

blood pressure has been shown for each 10 kg increase in weight in western population [21].  

There is a direct association between blood pressure and body weight and/or abdominal 

adiposity. Weight loss studies show that clinically significant blood pressure reductions can 

be achieved by modest weight loss in people with and without hypertension and that blood 

pressure reduction is proportional to weight loss. Every 1% reduction in body weight lowers 

systolic blood pressure by an average of 1 mmHg. Losing 4.5 kg reduces blood pressure or 

prevents hypertension in a large proportion of overweight people, while losing 10 kg can 

reduce systolic blood pressure by 6–10 mmHg. In overweight patients with hypertension, 

weight-reducing diets can achieve a 3–9% decrease in body weight and may reduce systolic 

and diastolic blood pressure by approximately 3 mmHg [22]. 

Lifestyle modification is indicated for all patients with hypertension, regardless of drug 

therapy, because it may reduce or even abolish the need for antihypertensive drugs. In 

addition to the immediate goal of lowering blood pressure, the recommended lifestyle 

changes confer a range of health benefits, including better outcomes of common chronic 

diseases. It is clear that physical activity lowers resting and daytime ambulatory blood 



15 | P a g e  

 

pressure. In clinical trials of people with hypertension, regular aerobic activity reduced 

systolic blood pressure by an average of 6.9 mmHg and diastolic blood pressure by 4.9 

mmHg [22]. 

From the study of Savita S Patil, it has been observed that 54%  of  the people with  

hypertension had  high  BMI  as compared  to  79%  with  high  Waist  Hip  Ratio. Similar 

findings were obtained in many studies [23]. 

The goal of antihypertensive therapy is to abolish the risks associated with blood pressure 

(BP) elevation without adversely affecting quality of life. Drug selection is based on efficacy 

in lowering BP and in reducing cardiovascular (CV) end points including stroke, myocardial 

infarction, and heart failure. Although the choice of initial drug therapy exerts some effect on 

long-term outcomes, it is evident that BP reduction per se is the primary determinant of CV 

risk reduction. Available data suggest that at least 75% of patients will require combination 

therapy to achieve contemporary BP targets, and increasing emphasis is being placed on the 

practical tasks involved in consistently achieving and maintaining goal BP in clinical practice 

[24]. 

Clinical trials document that achieving BP targets is usually not possible with a single agent. 

In the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial, only 

26% of patients achieved goal BP with monotherapy- despite the fact that the target BP for 

diabetics (36% of the patient population) was <140/90 mm Hg rather than the <130/80 mm 

Hg mandated by current guidelines. In the Hypertension Optimal Treatment trial, 33% of 

patients achieved their (diastolic only) BP target with monotherapy, 45% required two drugs, 

and 22% needed three or more agents. Systolic BP at the end of the study averaged 141 mm 

Hg, indicating that even a higher percentage would have required combination therapy 

according to current treatment standards [25]. 

Antihypertensive medication use and BP control among adults with hypertension continues to 

increase. More hypertensive patients are receiving combination therapy now than a decade 

ago. The increased use of multiple antihypertensive drugs apparently has contributed to 

substantial improvement in BP control in the treated hypertensive population. However, 

disparities in hypertension treatment and control still exist among specific subpopulations. 

More efforts are needed to close the gap between treatment and control and to maximize the 

public health and clinical benefits among high-risk subpopulations [17]. 
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Conventional antihypertensive are usually associated with many side effects. About 75 to 

80% of the world population use herbal medicines, mainly in developing countries, for 

primary health care because of their better acceptability with human body and lesser side 

effects. In the last three decades, a lot of concerted efforts have been channeled into 

researching the local plants with hypotensive and antihypertensive therapeutic values [24]. 
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Methodology 

Study design, settings,  and population:  This cross-sectional study was  conducted  among  

the reproductive-aged women  (18-30 years old)  in  the two  rural sub-districts,  Keshobpur  

and Monirumpur;  with the highest salinity affected areas  of Jessore  district  (Figure).  These 

two sub-districts are exposed as well as nearer to the highest salinity affected coastal areas 

(Khulna, Satkhira, and Narail) of Bangladesh. For this study, we used multi-stage cluster 

sampling process to collect the study sample.  

 For the first stage of sampling we purposely selected 3 unions from each of the two sub-

districts. The selection criteria for these unions under the sub-districts were the distance of 

these unions from the salinity prone rivers of Jessore district. In the case of Keshobpur three 

unions were selected for the study namely, Sagardari, Trimohoni, and Biddyanondokathi as 

these unions are the nearest union from the Kapotakkho River. From each of the sub-districts, 

three unions were selected for this study which made a total of six unions from two sub-

districts.  

In the second stage of sampling, at least eight households were selected from each of the 

selected six unions. Nine households were selected from Biddyanondokathi and Dhakuria 

unions whereas eight households were selected from rest of the four unions. This will made a 

total of 50 households for this study. The selections of the households were in such a way 

where each selected household were at least ten households faraway from its second selected 

household. One woman of reproductive-aged was included from the 50 households hence it 

counted a total of 50 women of reproductive-aged (18-30 years old) for this study. 

  

Figure:  Study areas of Jessore district 
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Salinity in drinking water:   From each of the households, drinking water samples was 

collected. Drinking water samples (about 200 ml) were collected in a plastic container and 

were analyzed for salinity in the lab of Jessore University of Science and Technology 

(JUST).   

Spot urine sample analysis: Spot urine sample was analyzed of the selected fifty samples. 

Spot urine of participants were collected and measured for urinary sodium in millimoles per 

liter (mmol/L) by the Ion Selective Electrode method (ISE), using Automated Chemistry 

Analyzer, Olympus, at the Jessore University of Science and Technology laboratory [9].  

Anthropometric and Other information:   Weight, height, waist circumference, and hip 

circumference of each participant were measured following standard anthropometric 

techniques.  Information on socio-demographic conditions, household characteristics, the 

sources of drinking and cooking water throughout the year, previous assessment of raised 

blood pressure by health care providers or related use of medications, and blood pressure & 

pulse rate three times from each of the eligible participants were collected during household 

visits.  Detailed information on the table salt intake was collected from the women using the 

weighing method. Drinking water sources and amount of drinking water intake were also 

collected in details from the participants. 

 

 

 

 

 

 

 

 

 

 



 

Table-01: Background information of the respondents

Characteristics Type 

Upazilla 
Monirumpur
Keshobpur

Religion 
Muslim
Hindu

 

Background information of respondents for this study is represented in table

collected from two upazillas of Jessore district where the respondents were in two aged group 

women (19-24 years and 25-30 years). This table represent that 40% women

24 years aged group and 60% were within 25

60% and 40% respondent women were in the aged group of 19

the Keshobpur upazilla respectively

38% were Hindu. 
 

Figure-01: Percent distribution of 

Figure-1 shows that in Monirumpur upazilla, 24% respondents completed primary level 

education, 16% respondents completed higher secondary education. On the other hand in 

Keshobpur upazilla, 72% respondents completed secondary level and 20% completed their 
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Results 

01: Background information of the respondents 

 
Age categories 

19-24 years 25-30 years
Monirumpur 40.0% 60.0% 
Keshobpur 60.0% 40.0% 
Muslim 48.0% 76.0% 
Hindu 52.0% 24.0% 

Background information of respondents for this study is represented in table

collected from two upazillas of Jessore district where the respondents were in two aged group 

30 years). This table represent that 40% women

24 years aged group and 60% were within 25-30 years aged group in Monirumpur upazilla. 

60% and 40% respondent women were in the aged group of 19-24 years and 25

respectively. Among the total respondents, 62% were Muslim and 

01: Percent distribution of the education level of the respondent

1 shows that in Monirumpur upazilla, 24% respondents completed primary level 

education, 16% respondents completed higher secondary education. On the other hand in 

Keshobpur upazilla, 72% respondents completed secondary level and 20% completed their 

Secondary Higher Secondary

Education of respondents 

60.0%

72.0%

16.0%

20.0%
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Total 
30 years 

 50.0% 
 50.0% 
 62.0% 
 38.0% 

Background information of respondents for this study is represented in table-01. Data was 

collected from two upazillas of Jessore district where the respondents were in two aged group 

30 years). This table represent that 40% women were within 19-

Monirumpur upazilla. 

24 years and 25-30 years in 

2% were Muslim and 

respondents by upazillas 

 

1 shows that in Monirumpur upazilla, 24% respondents completed primary level 

education, 16% respondents completed higher secondary education. On the other hand in 

Keshobpur upazilla, 72% respondents completed secondary level and 20% completed their 

Monirumpur

Keshobpur
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higher secondary level of education. The above figure definitely shows that the respondents 

at Keshobpur upazilla were more educated than Monirumpur upazilla.  

Table-02: Percent distribution of the occupation of respondent women by upazilla 

Respondents’ occupation 
Upazilla 

Total 
Monirumpur Keshobpur 

Housewife 76.0% 92.0% 84.0% 

Others 24.0% 8.0% 16.0% 
Total 100.0% 100.0% 100.0% 
 

Table-02 shows that most of the women (84%) were housewives and more reproductive aged 

women in Monirumpur compared to Keshobpur (24% vs. 8%) were engaged in various 

income earning activities. 

 

Table-03: Percent distribution of occupation of the household head by upazilla 

Occupation of the household head  
Upazilla 

Total 
Monirumpur Keshobpur 

Agriculture 32.0% 48.0% 40.0% 
Small business 16% 16% 16% 
Service 8% 16% 8% 
Day labor 44% 20% 36% 
Total 100.0% 100.0% 100% 

 
This table shows that 32% and 44% household head in Monirumpur upazilla were involved in 

agriculture and day laborer as their main earning occupation respectively. 48% household 

head in Keshobpur upazilla were engaged in agricultural activities. Only 8% of total 

household were in service.  

 

Table-04: Percent distribution of addiction habit of household head according to age 
categories of the respondents 

Addiction habit of household head 
Age categories 

Total 
19-24 years 25-30 years 

No addiction habit 36.0% 32.0% 34.0% 
Smoking habit 32.0% 20.0% 26.0% 
Non-smoking tobacco habit 32.0% 28.0% 30.0% 
Multiple addiction habit 0.0% 20.0% 10.0% 
Total 100.0% 100.0% 100.0% 
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Table-04 represents that 34% of total household head of the respondents had no addiction 

habits. 26% of the household head had smoking habit and 30% had non-smoking tobacco 

(Paan, Jarda, Gul) habit. In the age group of 25-30 years, 20% household head had multiple 

addiction habit. 

 

Table-05: Percent distribution of addiction habit of respondents according to age 
categories 

Addiction habit of respondents 
Age categories 

Total P value 
19-24 years 25-30 years 

No addiction habit 84.0% 60.0% 72.0% 

0.057 Addiction habit 16.0% 40.0% 28.0% 

Total 100.0% 100.0% 100.0% 

 

The table presents that 28% of the respondents had addiction habits and 72% respondents had 

no addiction habit. 40% of 25-30 years aged respondents had addiction habit and 16% of 19-

24 years aged respondents had addiction habit. The addiction habit by age category was not 

statistically significant.  

 

Figure-02: Percentage distribution second-hand smoking of the respondents in 
Monirumpur and Keshobpur Upazilla 

 

This figure shows that 44% of the respondents in both upazilla were affected from second-

hand smoking (passive smoking).  
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Table-06: Percent distribution of presence of arsenic and iron in tube-well water 
according to upazilla 

Presence of 
 
Response 

Upazilla 
Total P value 

Monirumpur  Keshobpur 

Arsenic in water 
Yes 4.0% 4.0% 4.0% 

0.755 
No 96.0% 96.0% 96.0% 

Iron in water 
Yes 100.0% 96.0% 98.0% 

0.500 
No 0.0% 4.0% 2.0% 

 

The above table shows that there were 4% tube well in Monirumpur and Keshobpur that were 

contaminated with arsenic. But in Monirumpur 100% tube-well water were contaminated 

with iron and in Keshobpur 96% tube-well water had iron in water, though the presence of 

arsenic and iron in two upazillas had no significant difference (p= 0.755 and 0.500). 

 

Table-07: Percentage distribution of tube-well water usages in different seasons in 
Monirumpur and Keshobpur upazilla 

Tube-well water usages for- Season 
Upazilla 

Total 
Monirumpur  Keshobpur 

Drinking  
Rainy season 100.0% 100.0% 100.0% 

Dry season 100.0% 100.0% 100.0% 

Cooking 
Rainy season 100.0% 100.0% 100.0% 

Dry season 100.0% 100.0% 100.0% 

This table shows that 100% of the respondents in both of the upazilla usages tube-well water 

for drinking and cooking purposes during both dry and rainy season.  

Table-08: Mean and standard deviation of respondent working and sleeping time 

Activities 
Age categories 

p- value 19-24 years 
(mean ± SD) 

25-30 years 
(mean ± SD) 

Normal work (H) 5.73 ± 1.56 6.28 ± 0.73 0.113 
Sleep at day (H) 0.04 ± 0.20 0.00 ±  0.00 0.322 
Sleep at night (H) 8.16 ± 0.85 8.24 ± 0.83 0.738 
 

Table-8 shows mean and standard deviation of respondents’ working and sleeping time. 

Average mean of normal work was 5.73 hours in the age group of 19-24 years and 6.28 hours 

in the age group of 25-30 years. 8.16 hours was average sleeping time at night in the age 

group of 19-24 years and 8.24 hours in the age group of 25-30 years. 
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Table-09: Percent distribution of medicine intake of two age groups 

Medicine intake 
Age categories 

Total 
19-24 years 25-30 years 

Birth pill 0.0% 28.0% 14.0% 

Medicine of acidity 0.0% 4.0% 2.0% 
Other medicine 4% 8% 6% 

No medicine 96.0% 60.0% 78.0% 

Total 100.0% 100.0% 100.0% 
 
Table-09 represents that 28% and 4% respondent was taken birth pill and acidity’s medicine 

in the age group of 25-30 years respectively. 96% respondent did not take any medicine in 

the age group of 19-24 years. In both age groups only 4% and 8% respondent was taken other 

medicine. 

 

Table-10: Percent distribution of nutritional status of the respondents according to 
BMI, WHR and WC 

Nutritional 
status 

 
Category 

Upazilla 
Total P value 

Monirumpur  Keshobpur 

Nutritional 
status by BMI 

Underweight 4.0% 8.0% 6.0% 

0.833 Normal weight 64.0% 60.0% 62.0% 

Overweight 32.0% 32.0% 32.0% 

Abdominal 
obesity 

Centrally obese1 96.0% 92.0% 94.0% 
0.552 

Not centrally obese2 4.0% 8.0% 6.0% 

Waist 
circumference 

Centrally obese3 88.0% 96.0% 92.0% 
0.297 

Not centrally obese4 12.0% 4.0% 8.0% 
1Centrally obese was defined as WHR > 0.85 and 2Not centrally obese was defined as WHR ≤ 0.85 
3Centrally obese was defined as WC > 80 cm and 4Not centrally obese was defined as WC ≤ 80 cm 

 

The above table shows that 32% respondents were overweight according to BMI cut-up 

points of WHO with no significant difference between Monirumpur and Keshobpur upazilla. 

Most of the respondents were centrally obese according to WHR (94%) and waist 

circumference (92%).  
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Table-11: Percent distribution of respondent’s blood pressure in Monirumpur and 
Keshobpur upazilla 

 
Blood pressure 

Upazilla  
Total P value 

Monirumpur  Keshobpur 

Normotensive 76.0% 44.0% 60.0% 

0.021 Prehypertensive 24.0% 56.0% 40.0% 

Total 100% 100% 100% 

 

This table shows that 76% and 24% of the respondents in Monirumpur upazilla were normal 

and prehypertension in blood pressure respectively.  In Keshobpur upazilla, 44% respondents 

were normotensive and 56% respondents were Prehypertensive. The above table definitely 

indicates that population in Keshobpur upazilla are at risk of suffering from hypertension in 

comparison with Monirumpur upazilla. The percentage (56% vs. 24%, p=0.021) of 

prehypertensive respondents are significantly more at Keshobpur upazilla than Monirumpur 

upazilla.  

 

Table-12: Comparison of blood pressure and anthropometric variables in the optimal 
blood pressure (OBP) and above optimal blood pressure group (AOBP) 

Characteristics OBP1 AOBP2 P-Value 

Systolic BP (mmHg); mean ± SD 112.17 ± 5.72 125.95 ± 8.39 < 0.001* 

Diastolic BP (mmHg); mean ± SD 73.07 ± 4.73 85.53 ± 5.71 < 0.001* 

Pulse rate; mean ± SD 83.34 ± 5.71 88.35 ± 3.26 < 0.001* 

Age (years); mean ± SD 24.03 ± 3.33 23.85 ± 3.05 0.844 

Weight (Kg); mean ± SD 51.49 ± 7.78 49.65 ± 6.63 0.387 

Height (m); mean ± SD 1.51 ± 0.04 1.54 ± 0.05 0.091 

Waist (cm); mean ± SD 90.09 ± 8.70 86.44 ± 8.01 0.140 

Weight-hip ratio (WHR); mean ± SD 0.94 ± 0.05 0.92 ±  0.05 0.230 

BMI; mean ± SD 22.45 ± 3.02 21.01 ± 2.42 0.082 
1OBP- optimal blood pressure was defined as SBP < 120 and DBP < 80 
2AOBP-Above optimal blood pressure was defined as SBP ≥120 and/or DBP ≥ 80 
*Significance level was set at P < 0.05 

Blood pressure and anthropometric variables between the optimal blood pressure (OBP) 

group and above optimal blood pressure group (AOBP) are presented in Table 12. Mean 

systolic blood pressure, diastolic blood pressure and pulse rate were found significantly 

different between the groups. Women in the raised blood pressure group (AOBP) had 
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significantly (P < 0.001) higher systolic (125.95 mmHg vs. 112.17 mmHg) and diastolic 

blood pressure (85.53 mmHg vs. 83.34 mmHg) and pulse rate (88.35 vs. 83.34) compared to 

the women with optimal blood pressure group (OBP).  

There were no significant differences were found in weight, height, waist, and waist to hip 

ratio between the women of the two groups. For both of the groups the waist-hip ratio was 

larger than the critical value for abdominal obesity. On the other hand, BMI in both of the 

groups were found below the level of overweight.   

 

Table-13: Comparison of salt intake and urinary sodium levels in the optimal blood 
pressure (OBP) and above optimal blood pressure group (AOBP) 

Characteristics OBP1 AOBP2 P-Value 

Drinking water salinity (g/L); mean ± SD 0.89 ± 0.82 1.55 ± 1.36 0.037* 

Water intake level (L/day); mean ± SD 2.29 ± 0.51 2.36 ± 0.29 0.552 

Urinary sodium (mmol/L); mean ± SD 175.15 ± 61.62 156.88 ± 42.90 0.255 

Salt intake level (g/day); mean ± SD    

 Dietary Salt intake (g/day) 7.55 ± 2.78 7.45 ± 1.68 0.884 

 Extra salt intake (g/day) 2.13 ± 2.17 2.13 ± 2.18 1.000 

 Salt intake from water (g/day) 2.09 ± 2.04 3.55 ± 2.98 0.045* 
1OBP- optimal blood pressure was defined as SBP < 120 and DBP < 80 
2AOBP-Above optimal blood pressure was defined as SBP ≥120 and/or DBP ≥ 80 
*Significance level was set at P < 0.05 

The table-10 represents that women in the raised blood pressure group (AOBP) significantly 

(P = 0.037) consumed more saline water compared to the women of optimal blood pressure 

group (1.55 g/L vs. 0.89 g/L). Water intake level was not found significantly different 

between the groups; women in the raised blood pressure group drunk only 70 ml more water 

than the women in optimal blood pressure group (2.36 L vs. 2.29 L).  

Salt intake from cooked food and salt taken at the time of meal as extra salt were not found 

significantly different among groups and in some case it was almost same. Salk taken from 

drinking water was found significantly different between the two groups and AOBP groups’ 

women consumed more salt from drinking water than women in the OBP groups (3.55 g/day 

vs. 2.09 g/day). 
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Table-14: Comparison of blood pressure and anthropometric variables in different age 
groups 

Characteristics 
Age categories 

P-value 
19-24 years 25-30 years 

Systolic BP (mmHg); mean ± SD 116.87 ± 9.99 118.49 ± 9.44 0.557 

Diastolic BP (mmHg); mean ± SD 76.29 ± 7.64 79.81 ± 8.11 0.121 

Pulse rate; mean ± SD 85.12 ± 3.49 85.57 ± 6.01 0.746 

Weight (Kg); mean ± SD 51.98 ± 8.49 49.53 ± 5.87 0.242 
Height (m); mean ± SD 1.52 ± 0.05 1.52 ±  0.05 0.621 

Waist (cm); mean ± SD 87.34 ± 8.18 89.92 ± 8.87 0.292 

Weight-hip ratio (WHR); mean ± SD 0.93 ±  0.06 0.94 ± 0.03 0.430 

BMI; mean ± SD 22.27 ± 3.14 21.47 ± 2.55 0.328 
*Significance level was set at P < 0.05 

The comparative picture of blood pressure and anthropometric variables between the two age 

groups (19-24 years age group and 25-30 years are group) are presented in Table-14. Systolic 

and diastolic blood pressure and pulse rate were found to increase in the 25-30 years age 

group compared to the 19-24 years age group, but the difference was not found statistically 

significant. None of the anthropometric indices were found significantly different between 

the two age groups.  

 

Table-15: Comparison of urinary sodium and drinking water salt levels in different age 
groups 

Characteristics 
Age categories 

P-value 
19-24 years 25-30 years 

Water intake level (L/day); mean ± SD 2.31 ± 0.29 2.33 ± 0.54 0.840 
Urinary sodium (mmol/L); mean ± SD 164.96 ± 55.22 170.73 ± 56.08 0.715 
Salt intake level (g/day); mean ± SD    
 Dietary Salt intake (g/day) 7.17 ± 1.89 7.85 ± 2.78 0.321 
 Extra salt intake (g/day) 1.71 ± 2.13 2.56 ± 2.13 0.164 
 Salt intake from water (g/day) 1.97 ± 1.78 3.39 ± 2.98 0.047* 

*Significance level was set at P < 0.05 

The table shows that salt intake from cooked food, drinking water, and extra salt intake at the 

time of meal were found higher in the women of increased age group (24-30 years age group) 

compared to the young age group women (19-24 years age group). Only the salt intake from 

drinking water was found significantly (P = 0.047) different between the two age groups and 

found higher in the women in the age group of 25-30 years (3.39 g/day) compared to the 

women in 19-24 years age group (1.97 g/day).   
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Table-16: Comparison of blood pressure and anthropometric variables in different 
upazillas 

Characteristics 
Upazilla 

P value 
Monirumpur Keshobpur 

Systolic BP (mmHg); mean ± SD 113.58 ± 6.21 121.77 ± 10.81 0.002* 
Diastolic BP (mmHg); mean ± SD 75.53 ± 6.11 80.57 ± 8.94 0.024* 
Pulse rate; mean ± SD 85.73 ± 5.57 84.96 ± 4.13 0.580 
Age (years); mean ± SD 24.96 ± 3.23 22.96 ± 2.86 0.025* 
Weight (Kg); mean ± SD 51.34 ± 8.81 50.17 ± 5.59 0.578 
Height (m); mean ± SD 1.51 ± 0.05 1.53 ± 0.05 0.189 
Waist (cm); mean ± SD 90.84 ± 10.14 86.41 ± 6.01 0.066 
Weight-hip ratio (WHR); mean ± SD 0.95 ± 0.05 0.92 ± 0.04 0.010* 
BMI; mean ± SD 22.34 ± 3.26 21.40 ± 2.36 0.252 

*Significance level was set at P < 0.05 

Upazilla wise differences in the measured parameters in the reproductive age women related 

to their blood pressure and anthropometric variables are presented in Table-16. Systolic 

(121.77 mmHg vs. 113.58 mmHg; P = 0.002) and diastolic blood pressures (80.57 mmHg vs. 

75.53 mmHg; P = 0.024) were found significantly higher in the women who lived in 

Keshobpur Upazilla compared to the women of Monirumpur Upazilla. Weight, height and 

BMI were not significantly different in the women of two Upazillas. Waist-hip ratio was 

found significantly (P = 0.010) higher in the women of Monirumpur Upazilla (0.95) 

compared to the women of Keshobpur Upazilla (0.92).  

 

Table-17: Comparison of mean urinary and drinking water sodium levels in different 
upazillas 

Characteristics 
Upazilla 

P value 
Monirumpur Keshobpur 

Drinking water salinity (g/L); mean ± SD 0.75 ± 0.41 1.56 ± 1.40 0.008* 

Water intake level (L/day); mean ± SD 2.35 ± 0.55 2.29 ± 0.27 0.657 

Urinary sodium (mmol/L); mean ± SD 172.54 ± 62.24 163.14 ± 47.87 0.552 

Salt intake level (g/day); mean ± SD    

 Dietary Salt intake (g/day) 7.15 ±  2.99 7.87 ± 2.51 0.283 

 Extra salt intake (g/day) 2.05 ± 2.17 2.22 ± 2.17 0.783 

 Salt intake from water (g/day) 1.82 ± 1.19 3.54 ±  3.19 0.015* 
*Significance level was set at P < 0.05 
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From the above table, salt intake from drinking water was also found significantly (P = 

0.015) higher among the women of Keshobpur Upazilla (3.54 g/day) compared to the women 

of Monirumpur Upazilla (1.82 g/day) whereas water intake was not found significantly 

different among the women in two Upazillas. Drinking water salinity was found significantly 

(P = 0.008) different between the two Upazillas. Drinking water in Keshobpur Upazilla was 

found significantly more saline than the drinking water in Monirumpur Upazilla (1.56 g/L vs. 

0.75 g/L).  

 

Table-18: Pearson correlation (r) of the measured variables with systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) 

Characteristics 
SBP1 DBP2 

r P r P 
Pulse rate 0.160 0.267 0.279 0.050 
Weight (Kg) -0.083 0.566 -0.147 0.307 
Height (cm) 0.428 0.002* 0.220 0.124 
Waist (cm) -0.067 0.645 -0.230 0.108 
Weight-hip ratio (WHR) -0.218 0.129 -0.320 0.024* 
BMI -0.291 0.040* -0.263 0.065 
Drinking water salinity (g/L) 0.455 0.001* 0.288 0.043 
Water intake level (L/day) 0.046 0.751 0.089 0.540 
Urinary sodium (mmol/L) -0.306 0.031* -0.279 0.049* 
Salt intake from cooked food (g/day) -0.067 0.644 -0.043 0.769 
Extra salt intake (g/day) -0.092 0.525 0.074 0.609 
Salt intake from water (g/day) 0.441 0.001* 0.286 0.044* 

1SBP- Systolic blood pressure 
2DBP-Diastolic blood pressure  
*Significance level was set at P < 0.05 

Height of the women, their BMI, urinary sodium level and salt intake from drinking water 

was found significantly correlated with systolic blood pressure (Table-18). Table-5 also 

represents the correlation among diastolic blood pressure and different measured variables. 

Diastolic blood pressure was found significantly correlated with waist-hip ratio, urinary 

sodium level, salt intake from drinking water, and drinking water salinity. Salt intake from 

drinking water was found positively and significantly correlated with both the systolic (r = 

0.441; p = 0.001) and diastolic blood pressure (r = 0.286; P = 0.044) of the women. Drinking 

water salinity was directly associated with systolic blood pressure (r = 0.455; P = 0.001) and 

diastolic blood pressure (r = 0.288; P = 0.043). Urinary sodium level was found inversely and 

significantly correlated with both the systolic (r = -0.306; P = 0.031) and diastolic blood 

pressure (r = -279; P = 0.050). Height was found significantly correlated with systolic blood 
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pressure (r = 0.428; P = 0.002) but was not found significant with diastolic blood pressure. 

Waist-hip ration was found inversely associated with diastolic blood pressure. 

 

Table-19: Correlates of raised blood pressure of the reproductive aged women 

Characteristics Odds ratio 90% CI P- Value 
Drinking water salinity (g/L) 1.71 1.05-2.79 0.073* 
Dietary Salt intake (g/day) 0.94 0.78-1.14 0.599 
Urinary sodium (mmol/L) 0.99 0.98-1.01 0.363 
Age of the women (years) 1.02 0.85-1.24 0.846 
Waist circumference (cm) 0.96 0.88-1.06 0.533 
BMI 0.91 0.69-1.18 0.499 

*Significance level was set at P < 0.1 

According to the logistic regression, the odds of raised blood pressure were 1.71 times higher 

for those women whose drinking water was affected by high salinity. The odds of raised 

blood pressure were also 1.02 times higher for increased aged women. Dietary salt intake, 

urinary sodium excretion level, waist circumference and BMI were not found as significant 

risk factor for raised blood pressure among these women.  
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Discussion 

Hypertension is a major risk factor for cardiovascular diseases which now account for more 

than 27 % of all deaths in Bangladesh [1]. The World Health Organization  rates hypertension 

as one of the most important causes of premature death worldwide and the problem is 

growing [6]. The recent studies in coastal Bangladesh demonstrated an unacceptably high 

level of sodium in water contributing to high prevalence of hypertension [7].  

The objective of this research is to examine the intensity of drinking water salinity and its 

possible effect on the hypertension of reproductive-aged women in salinity prone areas of 

Jessore district. Majority of the women had completed secondary level education and were in 

the higher secondary level. Most of the women (76% in Monirumpur and 92% in Keshobpur) 

were housewives. 76% household head of the studied population in Monirumpur upazilla and 

68% in Keshobpur upazilla were involved in agriculture and day laborer as their main earning 

occupation respectively.  

Changing of lifestyle has a major role to play in the prevention and management of high 

blood pressure and associated cardiovascular disease and in the reduction of requirements for 

antihypertensive drug therapy. Cook et al estimated that reducing the average diastolic 

pressure in a population by as little as 2 mm Hg through lifestyle changes would decrease the 

prevalence of hypertension by 17%.  This study found that 26% of the household head had 

smoking habit and 30% had non-smoking tobacco (Paan, Jarda, Gul) habit. In the age group 

of 25-30 years, 20% household head had multiple addiction habit. 28% of the total 

respondents and 40% respondents at 25- 30 years aged had addiction habit. 44% of the 

respondents in both upazilla were affected from second-hand smoking (passive smoking).  

62% and 32% of the total subjects were normal weight and overweight respectively 

according to BMI cut-up points of WHO with no significant difference between Monirumpur 

and Keshobpur upazilla. Almost all of the respondents were centrally obese according to 

WHR (94%) and waist circumference (92%). Waist circumference relates better than BMI to 

health risks, because it also contains information about central distribution of body fat and it 

is not influenced by height. There is a relationship between increase in abdominal adipose 

tissue and rise in blood pressure (BP). In fact, waist circumferences of more than 102 cm in 

men and 88 cm in women (action level 2) have a strong likelihood of developing 

hypertension [20]. 
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Weight, height and BMI were not significantly different in the women of two Upazillas. 

Waist-hip ratio was found significantly (P = 0.010) higher in the women of Monirumpur 

Upazilla (0.95) compared to the women of Keshobpur Upazilla (0.92). None of the 

anthropometric indices were found significantly different between the two age groups. Height 

was found significantly correlated with systolic blood pressure (r = 0.428; P = 0.002) but was 

not found significant with diastolic blood pressure. Waist-hip ration was found inversely 

associated with diastolic blood pressure. 

The percentage (56% vs. 24%, p=0.021) of prehypertensive respondents are significantly 

more at Keshobpur upazilla than Monirumpur upazilla. Systolic (121.77 mmHg vs. 113.58 

mmHg; P = 0.002) and diastolic blood pressures (80.57 mmHg vs. 75.53 mmHg; P = 0.024) 

were found significantly higher in the women who lived in Keshobpur Upazilla compared to 

the women of Monirumpur Upazilla.  Systolic and diastolic blood pressure and pulse rate 

were found to increase in the 25-30 years age group compared to the 19-24 years age group, 

but the difference was not found statistically significant. Women in the raised blood pressure 

group (AOBP) had significantly (P < 0.001) higher systolic (125.95 mmHg vs. 112.17 

mmHg) and diastolic blood pressure (85.53 mmHg vs. 83.34 mmHg) and pulse rate (88.35 

vs. 83.34) compared to the women with optimal blood pressure group (OBP). Diastolic blood 

pressure was found significantly correlated with waist-hip ratio, urinary sodium level, salt 

intake from drinking water, and drinking water salinity. 

Salt intake from drinking water was also found significantly (P = 0.015) higher among the 

women of Keshobpur Upazilla (3.54 g/day) compared to the women of Monirumpur Upazilla 

(1.82 g/day) whereas water intake was not found significantly different among the women in 

two Upazillas. Drinking water salinity was found significantly (P = 0.008) different between 

the two Upazillas. Drinking water in Keshobpur Upazilla was found significantly more saline 

than the drinking water in Monirumpur Upazilla (1.56 g/L vs. 0.75 g/L). From the study of 

Md. Redwanur Rahman, it has been observed that more than half of study population in 

coastal Bangladesh had sodium above recommended level and water sources contaminated 

with higher sodium. The users of tube-well water were more likely to consume sodium above 

the recommended level than pond water users [13]. 

Only the salt intake from drinking water was found significantly (P = 0.047) different 

between the two age groups and found higher in the women in the age group of 25-30 years 

(3.39 g/day) compared to the women in 19-24 years age group (1.97 g/day).  Water intake 
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level was not found significantly different between the groups; women in the raised blood 

pressure group drunk only 70 ml more water than the women in optimal blood pressure group 

(2.36 L vs. 2.29 L). Salt intake from cooked food and salt taken at the time of meal as extra 

salt were not found significantly different among groups and in some case it was almost 

same. Salk taken from drinking water was found significantly different between the two 

groups and AOBP groups’ women consumed more salt from drinking water than women in 

the OBP groups (3.55 g/day vs. 2.09 g/day).  

Salt or sodium intake has been directly correlated with mean blood pressure levels and 

prevalence of hypertension in many populations. Comprehensive epidemiological evidence 

provided by the INTERSALT Study shows that in adults aged 20 – 59 years, there was a 

significant positive relationship between urinary sodium excretion and blood pressure across 

the 52 population samples [16]. In our study we found that salt intake from drinking water 

was found positively and significantly correlated with both the systolic (r = 0.441; p = 0.001) 

and diastolic blood pressure (r = 0.286; P = 0.044) of the women. Drinking water salinity was 

directly associated with systolic blood pressure (r = 0.455; P = 0.001) and diastolic blood 

pressure (r = 0.288; P = 0.043). Urinary sodium level was found inversely and significantly 

correlated with both the systolic (r = -0.306; P = 0.031) and diastolic blood pressure (r = -

279; P = 0.050). The odds of raised blood pressure were 1.71 times higher for those women 

whose drinking water was affected by high salinity. The odds of raised blood pressure were 

also 1.02 times higher for increased aged women. Dietary salt intake, urinary sodium 

excretion level, waist circumference and BMI were not found as significant risk factor for 

raised blood pressure among these women. 
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Limitation of the study 

 

1. Sample size was too small to draw a justified comment of the studied population 

2. Survey period was short and single survey limits to comment on the real situation. 

3. Inadequate supplied materials limit easy performance of the study. 

4. Spot urine was collected from respondent, but 24hour urine collection is more 

appropriate. 

5.  For short time blood pressure was checked by digital machine, but analogue machine 

more appropriate than digital machine. 
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Recommendation 

1. It is important to improve the management of fresh surface water and groundwater 

resources in these areas. 

2. To increase storage capacity of rain water. 

3. To increase awareness about the effect of water salinity among the people of these 

areas. 

4. To provide information on risk factors for hypertension, the possible risk associated 

with uncontrolled BP, lifestyle and particularly smoking, physical activity and extra 

salt intake. 

5. To increase awareness about the risks associated with excess salt consumption 

especially for those at high risk of hypertension. 

6. To increase awareness about the effect of high intake of dietary sodium with an 

increased risk of cardiovascular disease.  
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Conclusion 

Sodium salts are found in virtually all food (the main source of daily exposure) and drinking 

water. The World Health Organization (WHO) has assumed that adults on a typical sodium 

diet would consume 5 g of sodium per day; those on a relatively low sodium diet, 2 g/day. 

Sodium levels in the drinking water are typically less than 20 mg/litre according to World 

Health Organization (WHO) but can markedly exceed this in some countries [15]. 

Climate induced sea level rise is likely to enhance salinity levels in both surface and ground 

waters of many low-lying coastal countries. The people in these areas have limited safe water 

options and water treatment capacity. Our findings suggest that the mean sodium intake in 

reproductive aged women is well above World Health Organization/Food and Agriculture 

Organization recommended levels and above those of many other countries. Sea-level rise is 

likely to play a significant role in increasing salinity in natural drinking water sources in the 

future. The distance of the salinity intrusion inland, as well as the extent of salinity in the 

coastal areas, is expected to increase with rising sea levels. Estimates of the amount of sea-

level rise over the coming century range from 0.2 to 0.6 m. Increasing salt intake during the 

dry season might contribute to the seasonal pattern of hypertension in adults in coastal 

Bangladesh and the problem may be exacerbated by future sea-level rise and environmental 

change [15].  

Salt intake from drinking water was found positively and significantly correlated with both 

the systolic and diastolic blood pressure of the women. Systolic and diastolic blood pressures 

were found significantly higher in the women who lived in Keshobpur Upazilla compared to 

the women of Monirumpur Upazilla. Salt intake from drinking water was also found 

significantly higher among the women of Keshobpur Upazilla compared to the women of 

Monirumpur Upazilla. 

More than one third of the women in these areas were found to have raised blood pressure 

compared to the optimal value. Salt intake from drinking water was found positively and 

significantly correlated with both the systolic and diastolic blood pressure of the women. 

More research is required to improve the management of fresh surface water and ground 

water resources in these areas and to explore rainwater harvesting as a sustainable solution. 
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