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Background: Excess dietary salt intake is a major modifiable risk factor for hypertension and cardiovascular disease, yet nationally
representative data from Afghanistan are limited. This study estimated the prevalence of high salt intake and identified associated
behavioral and sociodemographic determinants among Afghan adults.

Methods: We analyzed data from the 2018 Afghanistan WHO STEPwise survey, a nationally representative cross-sectional household
survey of adults aged 18—69 years (n = 3,955). High salt intake was defined based on self-perceived consumption. Survey-weighted
descriptive statistics, Rao—Scott chi-square tests, and logistic regression models were used to examine associations between participant
characteristics and high salt intake. Adjusted odds ratios (AORs) with 95% confidence intervals (Cls) were reported.

Results: Overall, 15.1% (95% CI: 12.7-17.8) of participants reported high salt intake. Behavioral factors showed the strongest
associations. Adding salt at the table (AOR 2.61, 95% CI 1.56-4.37), frequent consumption of processed foods (AOR 3.60, 95% CI
2.15-6.02), and eating meals outside the home 1-2 times per week (AOR 1.68, 95% CI 1.00-2.84) were independently associated with
higher odds of high salt intake. Awareness of salt-related health harms was protective (AOR 0.42, 95% CI 0.26-0.67). Most
sociodemographic factors, including sex, age, education, wealth, and residence, were not significantly associated, although regional
differences were observed.

Conclusion: High salt intake in Afghanistan appears to be primarily determined by modifiable food behaviors rather than demo-
graphic characteristics. Population-level strategies, including reducing discretionary salt use, improving food environments, reformu-
lating processed foods, and strengthening public awareness, may be effective approaches for lowering salt consumption and preventing

non-communicable diseases.

Plain Language Summary: Excess salt consumption is a major risk factor for high blood pressure, heart disease, and other non-
communicable diseases. Reducing salt intake is therefore an important public health strategy worldwide. However, little is known
about how adults in Afghanistan perceive their own salt consumption and which groups may be more likely to report high intake.

In this study, we analyzed data from the World Health Organization’s STEPwise survey, a nationally representative survey of adults
in Afghanistan. The aim was to examine how many adults believe they consume too much salt and to identify factors associated with
self-reported high salt intake.

We found that about one in seven adults reported consuming a high amount of salt. Men, younger adults, and people who frequently
ate meals outside the home were more likely to report higher salt intake. However, previous reports suggest that actual salt
consumption in Afghanistan is much higher than what people report. This indicates that many individuals may underestimate how
much salt they consume.

These findings highlight an important awareness gap. Public health programs in Afghanistan should strengthen education on the
health risks of high salt intake and promote strategies to reduce salt consumption at both household and community levels.
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Introduction

Dietary salt (sodium chloride) is an essential nutrient required for maintaining extracellular fluid balance, nerve
transmission, and cellular homeostasis. However, regular sodium intake in most populations has been significantly
higher than physiological needs and public health recommendations. The World Health Organization (WHO) recom-
mends that adults consume less than 2,000 mg of sodium per day (approximately 5 g of salt) to reduce the risk of
elevated blood pressure and associated cardiovascular outcomes. Despite this guidance, the Global Burden of Disease
(GBD) 2021 analysis estimated mean global sodium intake at approximately 4,310 mg/day (=10.8 g salt/day), more than
double the recommended limit."

This excessive salt consumption represents one of the significant dietary risk factors for non-communicable diseases
(NCDs) worldwide. It is estimated that 1.89 million deaths per year are attributable to high sodium intake, which is
a proven risk factor for hypertension and cardiovascular disease.” Excess dietary sodium has been causally linked to
hypertension, stroke, ischemic heart disease, gastric cancer, chronic kidney disease, and atrial fibrillation, and aortic
aneurysm.">*> In 2021, the age-standardized mortality rate and disability-adjusted life-year (DALY) rate attributable to
high sodium intake were 20.4 and 437.7 per 100,000 population, respectively, underscoring the substantial population-
level health burden.® The highest mortality and DALY rates are found in Southeast Asia, East Asia, and Oceania, and in
Central and Eastern Europe and Central Asia, which are significantly higher than the global average.’

Although salt reduction has been recognized as a cost-effective public health strategy, intake remains above
recommended levels across both high- and low-income settings. United States national survey indicate mean sodium
intake of approximately 3,400 mg/day (=8.5 g salt/day), with only 20.9% of adults meeting the <2,300 mg guideline.’®
Similarly, salt intake in Europe remains high with Western European countries exceeding the recommended levels.
A WHO review found that 98% of European countries exceed the 5 g salt/day target, with reported daily intakes ranging
from 5.39 to 18.51 g/day among men and 4.27 to 16.14 g/day among women.”

The burden is particularly pronounced in low- and middle-income countries (LMICs), where rapid nutrition transi-
tions, increasing reliance on processed foods, and limited prevention programs contribute to persistently high salt
consumption. A systematic review showed that the mean salt intake in South Asian countries is approximately twice
compared to the WHO recommended intake level.® Another scoping review conducted in 2023 revealed that in South
Asia, population-level salt intake ranges from 6.7 to 13.3 g/day, which is much higher than the recommended level of 5g/
day.” In Tran, nationally representative data from 2021 demonstrate a mean salt intake of 9.71 g/day, with 97.98% of
adults exceeding the recommended threshold.'® These high intake patterns are closely linked to rising hypertension and
cardiovascular disease burdens across LMICs, where healthcare systems face additional challenges in managing NCDs."!

Afghanistan represents a particularly under-researched context within this global landscape. The 2018 Afghanistan
WHO STEPS survey provided the first nationally representative estimate of salt intake in the country, revealing an
average consumption of 12.1 g/day.” However, beyond these estimates of overall intake little is known about the
distribution of high salt consumption or the behavioral and sociodemographic factors that may influence excessive
intake. Public health surveillance and research in Afghanistan have historically been limited by prolonged conflict, fragile
health infrastructure, and resource constraints, resulting in important evidence gaps to inform prevention strategies.'” '
The country faces a triple burden of disease, with NCDs accounting for approximately half of all deaths and health
financing heavily dependent on out-of-pocket payments.'*

Although prior research in Afghanistan has documented high average salt intake, mean population estimates provide
limited guidance for intervention planning. Population averages mask substantial heterogeneity across sociodemographic
groups and do not identify the behavioral practices that contribute most to excessive consumption. Effective salt
reduction strategies require an understanding of who is at highest risk and which modifiable behaviors drive intake. In
fragile and resource-constrained settings, where prevention resources are limited, such evidence is essential to prioritize
high-risk groups and inform targeted, culturally appropriate public health policies. Generating this information is
particularly important in Afghanistan, where the burden of hypertension and cardiovascular disease is rising but
actionable dietary surveillance data remain scarce.
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Given this substantial knowledge gap regarding behavioral determinants of sodium consumption in this under-researched
setting, this study aims to:' estimate the prevalence of self-reported high salt intake among Afghan adults,? describe salt-
related dietary behaviors; and’ identify sociodemographic and behavioral factors independently associated with high salt
consumption. Understanding these determinants is essential for developing targeted, culturally appropriate salt reduction
interventions that can address the growing burden of hypertension and cardiovascular disease in Afghanistan.

Methodology
Study Design and Sampling

Data from Afghanistan WHO STEPS survey 2018 were used to conduct this analysis. This was a nationally representa-
tive cross-sectional survey which targeted permanent residents aged 18-69 years from selected households who
consented to participate. Temporary residents (residents for less than 12 weeks) and those who were beyond the age
limit (18-69 years) were excluded. The survey employed a multistage cluster sampling method to ensure national
representativeness. The sample size for this study was defined as 3972 household members across 50 randomly selected
districts in 6 zones of Afghanistan; however, data was collected from 3955 participants. Data collection followed the
WHO STEPwise approach to surveillance (STEPS), using a previously published and validated questionnaire. Detailed
demographic and behavioral information were collected through structured interviews, followed by physical measure-
ments including weight, height, waist circumference, and blood pressure. Fasting blood samples were collected for
biochemical measurements. Additional details are available elsewhere.'> To ensure the representativeness of the data,
sample and non-response weights were applied.

Measurement of Variables

Outcome Variable

The primary outcome for this analysis was high salt intake, which was defined using the question “How much salt do you

consume?”’, and responses of “far too much” or “too much” were classified as high salt intake, while all other responses

were categorized as not high. This measure reflects perceived salt intake rather than objective sodium consumption.
Although the Afghanistan STEPS survey included biomarker data on urinary sodium and creatinine for a subsample

of participants, these measurements were available only for approximately 12% of the total sample. Given the substantial

proportion of missing biomarker data and the risk of reduced representativeness, these data were not used for primary

outcome estimation in this study. Instead, we used the self-reported dietary salt intake variable, which was available for

the full nationally representative sample.

Covariables

Independent variables were grouped into sociodemographic, behavioral, and knowledge-related factors.
Sociodemographic variables included sex, age group, education, wealth, place of residence, and region. Behavioral
variables included adding salt just before eating, adding salt before cooking, processed food consumption, and frequency
of meals eaten outside the home. Knowledge-related variables included awareness of salt-related health harms and
perceived importance of salt reduction.

Adding salt before eating or during cooking was considered habitual if participants reported always or often engaging
in these behaviors. Frequent consumption of processed foods high in salt was defined as always or often consuming such
foods. Perceived importance of reducing salt intake was categorized as positive if reported as very or somewhat
important. Frequency of meals consumed outside the home was recorded as meals per week and categorized for analysis,
and the type of cooking fat most commonly used was grouped as solid versus non-solid fats.

Statistical Analysis

All analyses accounted for the complex survey design. Sampling weights, primary sampling units, and stratification were
specified using Stata’s survey (svy) procedures. Descriptive statistics were used to summarize participant characteristics and
the prevalence of high salt intake. Bivariate associations between categorical variables and high salt intake were assessed
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using the Rao—Scott design-adjusted Pearson chi-square test to account for the complex survey design. Associations were
further examined using survey-weighted logistic regression models. Bivariate logistic regression models were used to
calculate crude odds ratios (CORs), while multivariable models were fitted to estimate adjusted odds ratios (AORs).
Variables for the multivariable model were selected based on conceptual relevance and prior evidence rather than solely
on bivariate statistical significance. All sociodemographic variables were included a priori as potential confounders, and
behavioral and knowledge variables directly related to salt consumption practices were included as primary exposures.
Variables representing similar or overlapping constructs, such as salt use during cooking and perceived importance of salt
reduction, were excluded from the final adjusted model to avoid over-adjustment and multicollinearity. Results are presented
as odds ratios (ORs) with 95% confidence intervals (Cls), and statistical significance was defined as p < 0.05.
Multicollinearity among predictors was assessed using variance inflation factors (VIFs) from an ordinary least squares
model including the same independent variables. All VIFs were below 3 (mean VIF = 1.43), indicating no evidence of
problematic collinearity. Missingness was assessed for all study variables prior to analysis. The proportion of missing data
was low (<3%) for most variables, although household wealth had a higher proportion of missing values (14.5%). Analyses
were conducted using complete-case data. Observations with missing values were excluded through listwise deletion, as
implemented by Stata’s survey (svy) procedures. Given the generally low level of missingness and the absence of evident
systematic patterns, multiple imputation was not performed. All analyses incorporated sampling weights to maintain
population representativeness. Stata version 15 IC was used to perform the analysis.

Ethical Considerations

The original study protocol received ethical approval from the Ministry of Public Health Institutional Review Board. All
procedures were conducted in accordance with relevant guidelines and regulations. Participation was voluntary, informed
consent was obtained, and no personal identifiers were collected. No additional ethical approval was required for this
secondary analysis, as it used de-identified publicly available data.'’

Results

Demographic Characteristics and Prevalence of Risk Factors

Table 1 describes the characteristics of the study participants. Values are presented as unweighted counts (n) and
weighted percentages (%) to account for the complex survey design; weighted percentages reflect the population
distribution and may differ from raw counts.

As shown in Table 1, a total of 3,955 participants were included in the study. Overall, 15.1% (n = 626; weighted) of
participants reported high salt intake. Slightly more than half of participants were male (51.9%). The largest age group
was <24 years (31.1%), followed by 25-34 years (25.7%), and the smallest proportion was among those aged >64
years (3.7%).

Most participants had no formal education (69.6%), while only 3.3% had higher education. Regarding employment,
approximately half were employed, 45.8% were unemployed, 4.2% were students, and 0.4% were retired.

The majority were married (76.5%), with 19.1% single and 4.4% either separated, divorced, or widowed. About
57.8% resided in urban areas, and 42.2% in rural areas. Regional representation varied, with participants from the
Southern (39.2% and South-Eastern (31.7%) regions being the largest groups.

For salt-related behaviors, 32.4% reported usually adding salt when eating, and 75.0% usually adding salt during
cooking. About 12.1% reported frequently consuming processed salty foods, and 6.9% ate >3 meals outside per week.
Solid fat was used by 61.0% of participants.

In terms of knowledge and awareness, 73.0% considered reducing salt important, and 89.0% were aware of the
harmful effects of excess salt consumption.

Association Between Participant Characteristics and High Salt Intake
Table 2 presents the distribution of high salt intake across sociodemographic characteristics, salt-related behaviors, and
knowledge indicators.
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Table | Characteristics of Study Participants (N = 3,955)

Variables Measurement
Unweighted n | Weighted % | 95% CI
DEMOGRAPHICS
Sex
Male 2,022 51.9% | 43.9-59.9
Female 1,930 48.1% | 40.1-56.1
Age group
<24 996 31.1% | 27.5-34.8
25-34 882 25.7% | 23.1-28.7
35-44 796 20.8% | 18.2-23.5
45-54 625 11.2% 9.2-13.5
55-64 408 7.5% 5.9-9.4
2 64 217 3.7% 3.145
Education level
No Education 2,584 69.6% | 65.9-72.9
Secondary Education 574 14.6% | 12.2-17.5
High School 572 12.5% | 10.4-14.8
Higher Education 180 3.3% 2.1-52
Employment Status
Employed 2,001 49.6% | 43.7-55.4
Unemployed 1,755 45.8% | 39.3-52.5
Student 142 4.2% 3.0-59
Retired 42 0.4% 0.2-0.7
Marital Status
Single 619 19.1% | 14.7-24.4
Married 3,169 76.5% | 71.9-80.5
Separated / divorced / Widowed | 163 4.4% 3.1-6.2
Place of residence
Rural 1,877 42.2% | 30.3-55.1
Urban 2,078 57.8% | 44.9-69.7
Region
South-Eastern 674 31.7% | 20.1-46.2
Southern 619 39.2% | 26.6-53.4
Western 643 3.7% 2.3-6.0
Northern 666 8.4% 5.1-13.5
North-Eastern 638 7.8% 5.1-11.9
Central 715 9.1% 4.9-16.2
Wealth
Very poor (<10,000) 871 22.8% | 17.4-29.3
Poor (10,000-19,999) 874 31.3% | 27.0-36.0
Average (20,000—49,999) 622 22.9% | 18.5-28.1
Rich (50,000-99,999) 372 7.6% 5.5-10.4
Richest (=100,000) 641 15.3% | 10.3-22.1

(Continued)
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Table | (Continued).

Variables Measurement

Unweighted n | Weighted % | 95% CI

SALT BEHAVIOURS (EXPOSURES)

High Salt Consumption

Not High 3,323 84.8% | 82.1-87.3
High 626 15.1% | 12.7-17.8

Adding Salt When Eating

Usually adds 1160 3236 | 26.0-394
Does not usually add 2787 67.64 | 60.5-73.9

Add Salt When Cooking

Usually adds 3251 75.04 | 61.5-84.9
Does not usually add 701 2496 | 15.0-38.5

Eating Processed Foods

Frequent 707 12.05 | 10.2-14.1
Not frequent 3218 87.95 | 85.9-89.7

Eating Meals Outside

None 2626 67.11 | 60.0-73.5
1-2 / week 1047 2598 | 21.6-30.9
23 / week 282 6.91 4.5-10.5
Using Solid Oil
Solid fat used 1994 60.97 | 48.7-72.0
Non-solid / no fat 1955 39.03 | 27.9-51.3
KNOWLEDGE/AWARENESS

Importance of Reducing Salt

Considers important 2980 7298 | 64.2-80.3
Does not consider 877 27.02 | 19.7-35.8

Awareness of Salt Harms

Aware 3132 88.99 | 85.6-91.6
Not aware 591 11.01 8.4-14.4

Notes: Percentages are weighted to account for the complex survey design. Totals may not equal the
overall sample due to missing responses. Missing values were <3% for most variables, except household
wealth (14.5%).

High salt intake was associated with discretionary salt use at the table, frequent processed food consumption, eating
meals outside the home, and lack of awareness of salt-related health harms. No significant differences were observed
across different demographic characteristics including sex, age group, education level, employment, marital status, place
of residence, or wealth. However, high salt intake varied significantly by region (p<0.001), indicating important
geographic differences in consumption patterns.

Several salt-related behaviors were significantly associated with high salt intake. Participants who usually added salt
at the table had nearly double the prevalence of high salt intake compared with those who did not (54.8% vs 28.3%,
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Table 2 Distribution of High Salt Intake According to Demographic, Behavioral, and
Knowledge Characteristics (Survey-VWeighted)

Variables Category Not High Salt (%) | High Salt (%) | p-value
Sex Male 52.17 50.23 0.694
Female 47.83 49.77
Age group 16-24 30.48 34.41 0.332
25-34 25.06 29.38
3544 21.05 19.27
45-54 11.57 9.20
55-64 7.99 4.68
264 3.86 3.07
Education No education 69.56 69.41 0.735
Secondary 14.45 15.80
High school 12.81 10.70
Higher 3.19 4.09
Employment Employed 48.71 54.11 0.131
Unemployed 46.83 40.26
Student 4.04 5.63
Retired 0.43 0.0l
Marital status Single 18.26 23.79 0.151
Married 77.02 73.50
Sep/Div/Widowed | 4.73 2.71
Residence Rural 41.86 43.61 0.730
Urban 58.14 56.39
Region South-Eastern 33.80 19.82 <0.001
Southern 38.79 41.63
Western 3.52 5.02
Northern 8.35 8.54
North-Eastern 8.22 5.69
Central 7.33 19.29
Wealth Very poor 22.63 23.34 0.155
Poor 30.26 37.58
Average 23.05 22.62
Rich 8.05 5.12
(Continued)
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Table 2 (Continued).

Variables Category Not High Salt (%) | High Salt (%) | p-value
Richest 16.01 11.33

Adds salt when eating Does not 71.71 45.19 <0.001
Usually add 28.29 548l

Adds salt when cooking | Does not 25.03 24.12 0.830
Usually adds 74.97 75.88

Processed foods Not frequent 90.92 71.17 <0.001
Frequent 9.08 28.83

Meals outside None 68.60 58.59 0.017
1-2/week 25.03 31.41
23/week 6.37 10.00

Solid oil use Non-solid 38.12 44.29 0.240
Solid fat 61.88 55.71

Salt reduction important | No 26.86 27.89 0.869
Yes 73.14 72.11

Aware of harms Not aware 9.18 21.53 <0.001
Aware 90.82 7847

Notes: Percentages are survey-weighted row percentages. P-values are from design-based Pearson chi-square tests
accounting for complex survey design.

p<0.001). Similarly, frequent consumption of processed foods was associated with substantially higher high salt intake
(28.8% vs 9.1%, p<0.001).

Eating meals outside the home was also significantly associated with high salt intake (p=0.017), with a dose—response
pattern observed as frequency increased.

Regarding knowledge, awareness of the health harms of salt was significantly associated with lower high salt intake;
individuals unaware of salt-related harms had more than twice the prevalence of high salt intake compared with those
who were aware (21.5% vs 9.2%, p<0.001).

Crude and Adjusted Regression Model
Table 3 presents the crude and adjusted odds ratios of high salt intake among different demographic and behavioral
categories.

As shown in Table 3, in bivariate analyses, high salt intake was significantly associated with several behavioral
factors, including adding salt at the table, frequent consumption of processed foods, eating meals outside the home, and
lack of awareness of the health harms of excess salt. Regional differences were also observed. Sociodemographic
characteristics such as sex, education, wealth, and place of residence were not significantly associated with high salt
intake in crude models.

After adjusting for potential confounders in the multivariable survey-weighted logistic regression model, most
sociodemographic variables remained non-significant, while strong associations persisted for several behavioral factors.
Participants who usually added salt at the table had more than twice the odds of high salt intake compared with those who
did not (AOR = 2.61; 95% CI: 1.56-4.37). Frequent consumption of processed foods (AOR 3.60, 95% CI 2.15-6.02) was
independently associated with substantially higher likelihood of high salt intake. Eating meals outside the home was
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Table 3 Bivariate and Multiple Logistic Regression

Variables COR | 95% (CI) P-value | AOR | 95% (CI) P-value
Sex
Male Ref Ref
Female 1.08 0.73-1.60 0.694 1.43 0.74-2.73 0.285
Age Group
<24 Ref Ref
25-34 1.03 0.72-1.49 0.835 1.24 0.76-2.01 0.391
35-44 0.8l 0.54-1.21 0.306 0.94 0.53-1.67 0.827
45-54 0.70 0.36-1.39 0.310 0.89 0.37-2.10 0.785
55-64 0.52 0.30-0.90 0.020 0.57 0.26-1.24 0.154
>64 0.71 0.26—-1.94 0.499 0.99 0.33-3.01 0.987

Education Level

llliterate Ref Ref

Secondary School 1.10 0.72-1.66 0.667 0.99 0.65-1.52 0.966
High School 0.84 0.51-1.37 0.481 0.63 0.36-1.13 0.122
Higher Education 1.28 0.58-2.86 0.538 0.50 0.15-1.71 0.271

Wealth status

Very Poor Ref Ref

Poor 1.20 0.81-1.80 | 0.363 0.88 0.53-1.47 | 0.629
Average 0.95 0.56-1.61 0.852 0.78 0.49-1.25 | 0.298
Rich 0.62 0.32-1.17 | 0.140 0.51 0.26-0.97 | 0.040
Very Rich 0.68 0.42-1.12 | 0.134 0.86 0.46-1.61 0.647

Place of Residence

Rural Ref Ref
Urban 0.93 0.62—1.40 0.730 0.74 0.49-1.13 0.166
Region
Central Ref Ref
Southeast & east 0.22 0.12-0.38 <0.001 0.32 0.15-0.66 0.002
Southern 0.41 0.24-0.68 0.001 0.56 0.29-1.09 0.088
Western 0.54 0.31-0.95 0.034 0.51 0.23-1.14 0.102
Northern 0.38 0.23-0.64 <0.001 0.42 0.18-0.99 0.047
North-Eastern 0.26 0.15-0.45 <0.001 0.35 0.16-0.75 0.007

Adds Salt at Table

Does not Ref Ref
Usually adds 3.07 0.98-4.76 <0.001 2.6l 1.56—4.37 <0.001

Adds salt when cooking

Does not Ref
Usually adds 1.05 0.67-1.64 0.830

Processed Foods

Not Frequent Ref Ref
Frequent 4.06 2.48-6.62 | <0.001 3.60 2.15-6.02 | <0.001

(Continued)
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Table 3 (Continued).

Variables COR | 95% (CI) P-value | AOR | 95% (Cl) | P-value

Meals Outside

None Ref Ref
1-2/week 1.47 1.02-2.12 0.039 1.68 1.00-2.84 0.049
>3/week 1.84 1.18-2.88 0.008 1.39 0.62-3.14 0414

Aware of Harms

Not aware Ref Ref
Aware 0.37 0.26-0.52 <0.001 0.42 0.26-0.67 <0.001

Salt Reduction Important

No Ref
Yes 0.95 0.51-1.75 0.869

associated with higher salt intake in bivariate analysis; however, the association was weakened after adjustment, and only
eating 1-2 meals outside the home remained significantly associated with the outcome (AOR 1.69, 95% CI 1.00-2.84).
Awareness of excess salt harms was protective (AOR 0.42, 95% CI 0.26-0.67).

Among demographic characteristics, only region disparities remained evident in adjusted analysis. Compared with the
Central region, participants in the South East & East (AOR 0.32, 95% CI 0.15-0.66), Northern (AOR 0.42, 95% CI
0.18-0.99), and North-East regions (AOR 0.35, 95% CI 0.16-0.75) had significantly lower odds of high salt intake. No
significant associations were observed for sex, age, place of residence, or education after adjustment.

Discussion

This study provides the first nationally representative assessment of high salt intake and its associated determinants
among adults in Afghanistan using WHO STEPS survey data. It is worth mentioning that the outcome of this study was
the self-perceived salt intake, it is therefore necessary to be careful while interpreting the results of this study.
Approximately one in six adults perceived their salt intake as high, and this perception was consistently linked to
specific modifiable behaviors, particularly adding salt before eating, frequent consumption of processed foods, and eating
meals outside the home. In contrast, most sociodemographic characteristics did not show any association with salt intake.
On the other hand, awareness of the harms of salt was associated with lower odds of high salt intake. Taken together,
these findings suggest that salt exposure in Afghanistan is less a function of who people are and more a reflection of how
food is prepared, purchased, and consumed in everyday life.

The apparent discrepancy between the estimated average salt intake in Afghanistan (around 12.1 g/day) and the
relatively low proportion of participants reporting high salt intake in this analysis (15%), likely reflects a perception gap.
The observed prevalence of self-reported high salt intake is lower than the proportions observed in other studies using
objective measurement of sodium intake, where a majority of the adults exceed the WHO recommended limit of 5g/day.
For example, studies in some neighboring countries such as Nepal and Iran found that 70.8% and 98% of adults,
respectively, consumed more than the WHO daily average recommendation.'®'® Similarly, systematic reviews in other
regions indicate that mean salt intake among adults commonly exceeds recommended levels.'” The lower prevalence
observed in the current study likely reflects the limitation of self-perceptions, as individuals often underestimate their
own salt consumption or may not recognize hidden sources of sodium in different foods. Therefore, the true burden of
excessive salt intake in Afghanistan is likely higher than what is captured here.

Behavioral factors showed the strongest and most consistent associations. Frequent consumption of processed foods
emerged as the strongest predictor in our multivariate model. This finding is aligned with the existing global data from

18,19 20,21

both high-income and low-income countries where processed foods are considered the main source of dietary
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salt. Although Afghanistan’s processed food market is smaller than that of many middle and high-income countries, the
availability of packaged snacks, street foods, and commercially prepared products has increased in recent years,
particularly in urban areas. International experience suggests that reformulation of processed foods,”> front-of-pack
labeling,” and regulatory sodium targets are among the most effective strategies to reduce population salt intake.

The strong association between adding salt before eating and high salt intake is consistent with the existing global
evidence where discretionary salt use before eating meals remains a major source of sodium exposure which in turn can
increase the risk of premature mortality.?*** This practice likely reflects habitual taste preferences rather than necessity
and represents a simple and potentially modifiable behavior. Low-cost interventions, such as behavior change campaigns,
salt-restriction counseling in primary care, or household education could meaningfully reduce salt use.

Eating meals outside the home was another important factor. Foods prepared by restaurants, small eateries, and street
vendors often prioritize taste, preservation, and cost, which may result in higher salt content. This pattern is well

documented globally,?**’

as commercially prepared foods often prioritize taste over nutritional quality. Given that much
of Afghanistan’s food sector is informal and lightly regulated, engagement with vendors and food preparers may be
a practical entry point for salt reduction efforts. Even small reductions in salt during cooking at the community level
could translate into substantial population benefits.

An interesting finding was the apparent gap between knowledge and behavior. Although a large proportion of participants
reported being aware of the harms of excessive salt intake, this awareness did not uniformly translate into healthier practice.
While awareness of harms of excessive salt was associated with lower odds of high intake, a considerable proportion of
individuals still reported high salt consumption. This suggests that knowledge alone may not be sufficient to fully change
behavior without supportive changes in the food environment. Similar knowledge—behavior gaps have been documented in other
LMICs**>? and reinforce the idea that structural and policy-level approaches are generally more effective than relying solely on
individual responsibility.

Interestingly, most sociodemographic variables like sex, age, education, and residence were not independently
associated with high salt intake. This finding contrasts with findings from some neighboring countries like Pakistan,*”
Bangladesh,** and India®® where high salt intake was found to be significantly associated with sex, education, wealth and
age. This difference may reflect the relatively uniform dietary patterns within Afghanistan, where traditional foods and
shared household practices remain dominant across groups. From a public health perspective, this supports the need for
broad, population-wide strategies rather than narrowly targeted interventions.

We also observed clear regional variation. Participants in northern and eastern regions had substantially lower odds of
high salt intake compared with those in the central region. These differences may reflect variations in food availability,
market access, urbanization, and cultural cooking practices. Regions that rely more heavily on home-prepared traditional
foods and have less exposure to commercially prepared products may naturally have lower sodium intake. Understanding
these contextual differences could help identify protective practices that might inform tailored interventions in higher-risk
areas. Future research should explore region-specific dietary sources of sodium.

The findings of this study have clear implications for national non-communicable disease prevention strategies. Given
the strong influence of behavioral and environmental determinants, salt reduction efforts should prioritize public
education campaigns to discourage discretionary salt use, reformulation initiatives for processed foods, engagement
with restaurants and street vendors to reduce salt during food preparation, clear labeling and consumer awareness tools,
and integration of salt reduction messages into primary health care and community programs.

Strengths and Limitations
This study has several strengths. It used nationally representative WHO STEPS data, applied appropriate sampling
weights, and accounted for the complex survey design. Standardized data collection procedures enhance comparability
with other countries. Additionally, the inclusion of multiple behavioral indicators allowed identification of specific
modifiable determinants.

Several limitations should be considered. The use of self-reported salt intake instead of urinary sodium estimation
may introduce measurement bias. Although the STEPS survey includes biomarker-based sodium assessment for
a subsample of participants, the limited coverage of these measurements restricts their use for nationally representative
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analysis. The cross-sectional design may not allow causal inference. Some variables had missing data, although the
proportion was low and complete-case analysis was unlikely to substantially affect estimates. Finally, residual confound-
ing from unmeasured dietary factors cannot be excluded.

Conclusion

In this nationally representative study of Afghan adults, high salt intake was strongly associated with discretionary salt use,
processed food consumption, and eating meals outside the home, while most demographic characteristics showed little
independent effect. Overall, these findings indicate that salt consumption in Afghanistan is closely linked to everyday food
practices and the local food environment. Policies that combine behavior change communication with structural measures, such
as food reformulation, vendor engagement, and regulation of the food environment are likely to have the greatest impact. Early
action may help prevent further increases in sodium intake and contribute to reducing the growing burden of hypertension and
cardiovascular disease in the country.
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