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Abstract
Author Details Background: Foodborne disease remains a substantial
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Accepted on 23 March, 2026 within the home is a recognised contributor to this burden,
Published on 25 March, 2026 particularly in low- and middle-income countries where

domestic kitchens receive comparatively little regulatory or
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educational attention. Evidence on how food safety
knowledge translates into safer practices in South Asian
household settings, and on the psychological mechanisms

that strengthen or weaken this translation, remains limited.

Objective: This study examined the relationship between food safety knowledge and
food safety practices among domestic food handlers in Pakistan, testing food safety
attitude as a mediator and risk perception as a moderator of this relationship. Methods:
A cross-sectional, correlational design was used. A convenience sample of 320 domestic
food handlers residing in Rawalpindi and Islamabad completed a structured, previously
validated online questionnaire measuring food safety knowledge (10 items), food safety
attitude (6 items), food safety practices (11 items) and risk perception (9 items) on five-
point Likert scales. Data were analysed in SPSS (version 22) using descriptive statistics,
correlation, one-way analysis of variance, and hierarchical multiple regression; mediation
and moderation were tested with the Hayes PROCESS macro (model 4 and model 1,
respectively) using 5,000 bootstrap resamples. Results: Food safety knowledge was
positively associated with food safety practices (B = 0.734, p < .001), as was food safety
attitude (B = 0.137, p < .001); together these variables explained 72.6% of the variance
in practices. Food safety attitude partially mediated the knowledge-practice relationship
(indirect effect = 0.125, boot SE = 0.036, 95% Cl [0.054, 0.195]). Risk perception
significantly moderated the attitude-practice relationship (B = -0.087, p = .005): the
association between attitude and practice was stronger among respondents reporting
lower risk perception. Conclusion: Food safety knowledge shapes domestic food safety
practices both directly and through its influence on attitude, while high risk perception
paradoxically attenuates the benefit of a positive attitude on practice. Interventions that
pair knowledge transmission with attitude change, while addressing complacency
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associated with low perceived risk, may be more effective than knowledge-only food
safety education for household food handlers.

Keywords: Food safety knowledge; food safety attitude; food safety practices; risk
perception; mediation; moderation; domestic food handling; Pakistan

Highlights

o Food safety knowledge strongly predicted safer food-handling practices among
domestic food handlers in urban Pakistan (8 = 0.73, p < .001).

o Food safety attitude partially mediated the relationship between knowledge and
practice, confirming a knowledge-attitude-practice pathway.

[ Risk perception moderated the attitude-practice link: safer practices linked more
strongly to positive attitude when perceived risk was low.

o High risk perception did not translate into safer behaviour, suggesting a possible
optimism-bias or fatalism effect among some respondents.

o Findings support combining knowledge-based food safety education with
attitude-change and risk-communication strategies in household interventions.
Plain-Language Summary

Most food poisoning does not happen in restaurants but in ordinary kitchens at home.
This study asked 320 people in Rawalpindi and Islamabad, Pakistan, how much they
knew about food safety, what they believed about it, and how they actually handled
food day to day. People who knew more about food safety generally handled food more
safely, and part of that benefit worked through having a more positive attitude toward
safe food handling. Interestingly, people who felt very worried about food risks did not
necessarily behave more safely than those who felt less worried; a positive attitude
mattered most for people who were not overly anxious about risk. This suggests that
food safety education should not simply warn people about danger, but should also
build practical, positive attitudes toward safe routines in the kitchen.

1. Introduction

Foodborne disease is among the most widespread and persistent threats to public
health worldwide. The World Health Organization estimates that unsafe food causes 600
million cases of illness and 420,000 deaths annually, with children under five and
residents of low- and middle-income regions bearing a disproportionate share of this
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burden (Da Vitéria et al, 2021). While national food-control systems and commercial
food-service inspection regimes have expanded considerably over the past two decades,
the domestic kitchen has remained comparatively unregulated, even though a
substantial share of foodborne illness originates from food prepared and consumed in
the home (Gettings & Kiernan, 2001; Redmond & Griffith, 2003). This asymmetry
between institutional oversight and domestic risk is particularly pronounced in agrarian
and rapidly urbanising countries, where inconsistent access to safe water, variable food
storage infrastructure, and limited formal food-handler training converge to elevate
household risk (Azanaw et al., 2021).

Pakistan exemplifies this gap. National food-control and surveillance capacity has
been repeatedly identified as inadequate (Akhtar, 2015), and household-level food
safety knowledge, attitude and practice (KAP) among the Pakistani population remain
under-documented relative to the scale of the problem (Ahmad et al, 2021). The
disruption of routine shopping, cooking, and food-storage behaviour associated with
the COVID-19 pandemic further underscored the fragility of household food safety
practices and renewed international interest in the psychological determinants of safe
food handling at home (Maragoni-Santos et al., 2021; Soon et al,, 2021).

The knowledge-attitude-practice (KAP) framework has long guided food safety
research on the premise that knowledge is a necessary, though rarely sufficient,
precursor of safe behaviour (Kwol et al., 2020). A substantial body of evidence confirms
that food handlers frequently overestimate their own competence: self-reported
knowledge does not reliably correspond with observed practice (Osaili et al., 2011; da
Cunha et al, 2019). This disjunction has directed recent scholarship toward the
intervening psychological mechanisms - principally attitude and risk perception - that
determine whether knowledge is translated into behaviour (de Freitas et al., 2019; Evans
et al, 2020). Attitude, framed within the Theory of Planned Behavior (Ajzen, 1991), is
understood to mediate the knowledge-practice relationship because favourable
evaluations of safe handling routines increase the likelihood that acquired knowledge is
enacted rather than merely retained. Risk perception, drawn from the Health Belief
Model (Rosenstock, 1974; Janz & Becker, 1984), is theorised to condition this
relationship further: individuals who perceive food-related risk as low may fail to convert
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favourable attitudes into consistent safe practice, a pattern with direct relevance to
complacency-driven lapses in domestic hygiene.

Despite this theoretical scaffolding, three gaps remain. First, empirical tests that
model attitude as a mediator and risk perception as a moderator within a single,
integrated pathway - rather than as separate, unconnected predictors - are scarce,
particularly outside high-income settings. Second, most South Asian food safety KAP
research has focused on commercial food handlers (restaurant staff, street vendors,
institutional caterers) rather than the household food handlers who prepare the majority
of meals consumed domestically. Third, the moderating role of risk perception has been
examined more often as a direct predictor of practice than as a boundary condition that
alters the strength of the attitude-practice relationship, leaving the direction and
mechanism of this interaction unresolved (Evans et al., 2020; da Cunha et al., 2019).

The present study addresses these gaps by testing an integrated moderated-
mediation model of food safety behaviour among domestic food handlers in two major
Pakistani cities. Specifically, this study aims to: (i) examine the direct effect of food safety
knowledge on food safety practices; (ii) examine the direct effect of food safety attitude
on food safety practices; (iii) test whether food safety attitude mediates the relationship
between food safety knowledge and food safety practices; and (iv) test whether risk
perception moderates the relationship between food safety attitude and food safety
practices. Based on the KAP framework, the Theory of Planned Behavior, and the Health
Belief Model, the following hypotheses were formulated:

H1. Food safety knowledge has a significant positive effect on food safety practices.

H2. Food safety attitude has a significant positive effect on food safety practices.

H3. Food safety attitude mediates the relationship between food safety knowledge and
food safety practices.

H4. Risk perception moderates the relationship between food safety attitude and food
safety practices, such that the relationship is stronger among individuals with lower risk
perception.
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2. Literature Review

2.1 Food Safety Knowledge and Practice

Cross-sectional KAP surveys conducted across diverse settings - from institutional food
handlers in Ghana (Akabanda et al., 2017) to university students in Ethiopia (Azanaw et
al., 2021) and Jordan (Osaili et al., 2021) - consistently report positive associations
between food safety knowledge and self-reported practice. However, the strength of
this association varies considerably, and several authors caution that self-reported
practice inflates the apparent knowledge-practice link relative to observed behaviour
(da Cunha et al, 2019; Redmond & Griffith, 2003). Ismail et al. (2016), studying mobile
food handlers in Malaysia, and Naeem et al. (2018), whose 10-item knowledge scale
underlies the present study's measurement approach, both report robust positive effects
of knowledge on practice, consistent with the present findings. Conversely, studies such
as Odeyemi et al. (2019), synthesising data across several developing countries, note
that knowledge gains from public health messaging do not uniformly translate into
behaviour change, implicating unmeasured attitudinal and contextual moderators - the
gap the present study seeks to address directly.

2.2 Food Safety Attitude and Practice

Attitude is widely treated as the proximal determinant of practice within Ajzen's (1991)
Theory of Planned Behavior, and food safety research broadly supports this position.
Bou-Mitri et al. (2018), whose attitude and practice scales were adapted for the present
study, found attitude to be a significant predictor of hygienic practice among hospital
food handlers in Lebanon. Soon et al. (2020), using structural equation modelling
among Malaysian consumers, similarly reported that attitude exerted a stronger direct
effect on practice than knowledge alone, a pattern that anticipates the present study's
mediation results. Al-Sakkaf (2015) further argues that repeated food-preparation
routines become habitual, such that attitude - rather than deliberative application of
knowledge - increasingly governs behaviour over time, which may explain why attitude
retained an independent, if comparatively smaller, effect on practice net of knowledge in
the present sample.
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2.3 The mediating role of attitude

Several studies have modelled attitude as an explicit mediator between knowledge and
practice rather than as a parallel predictor. Kwol et al. (2020) provide the most direct
precedent, reporting that food handlers' attitude partially mediated the knowledge-
practice relationship in a multi-country KAP dataset - a finding that the present study
replicates in a household, rather than commercial food-service, context. This
convergence across settings strengthens the case that the knowledge-attitude-practice
pathway generalises beyond institutional food handling to domestic environments,
although the proportion of the total effect carried through attitude in the present study
(approximately 15%) is modest, indicating that knowledge continues to exert a
substantial direct effect on practice independent of attitude.

2.4 The moderating role of risk perception

Risk perception has been studied predominantly as a direct correlate of practice, with
mixed results. Evans et al. (2020) found that heightened risk perception was associated
with safer self-reported handling among American consumers, whereas da Cunha et al.
(2019), using structural equation modelling with Brazilian food handlers, reported that
self-assessed risk was frequently decoupled from - and in some cases inversely related
to - observed practice, a pattern attributed to optimism bias. The present study's finding
that risk perception moderates, rather than merely predicts, the attitude-practice
relationship - weakening it at higher levels - aligns more closely with the da Cunha et al.
(2019) account of a paradoxical safety-behaviour gap and extends this literature by
specifying the precise boundary condition under which positive attitude fails to produce
safer practice. Fischer et al. (2006) and Rossi et al. (2017) similarly caution that self-
reported risk perception can reflect overconfidence rather than accurate hazard
appraisal, offering one plausible mechanism for the attenuation observed here:
individuals who consider food poisoning unlikely may not act on an otherwise
favourable attitude toward safe handling.

Collectively, this literature converges on three conclusions that motivate the
present design: (i) knowledge is a necessary but incomplete predictor of practice; (ii)
attitude functions as a proximal, partially mediating mechanism through which
knowledge influences behaviour; and (iii) risk perception operates less as a direct driver
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of safe practice than as a psychological condition that can dampen the translation of
positive attitude into action. No identified study has tested all three relationships jointly
within a single moderated-mediation model among household food handlers in
Pakistan, which constitutes the principal contribution of the present research.

2.5 Theoretical framework

This study draws on three complementary behavioural theories. The Knowledge-
Attitude-Practice (KAP) model provides the overarching logic that knowledge acquisition
precedes attitude formation, which in turn shapes practice (Kwol et al., 2020). The
Theory of Planned Behavior (Ajzen, 1991) supplies the theoretical rationale for treating
attitude as a proximal, mediating determinant of behavioural intention and enacted
practice, distinguishing it from knowledge as a more distal antecedent. The Health Belief
Model (Rosenstock, 1974; Janz & Becker, 1984) motivates the inclusion of risk
perception - specifically perceived susceptibility and severity of foodborne illness - as a
factor that conditions whether favourable attitudes are acted upon; the model's
emphasis on perceived threat as a trigger for protective action provides a theoretical
basis for expecting risk perception to interact with, rather than simply add to, the effect
of attitude on practice.

2.6 Conceptual framework and hypothesised model

The hypothesised model specifies food safety knowledge as the independent variable,
food safety practice as the dependent variable, food safety attitude as the mediator of
the knowledge-practice relationship, and risk perception as the moderator of the
attitude-practice relationship (first-stage-independent moderated mediation). The
conceptual model is summarised in Figure 1: knowledge exerts both a direct effect on
practice and an indirect effect through attitude; the strength of the attitude-to-practice
path is, in turn, conditional on the respondent's level of risk perception.

[Figure 1. Conceptual and hypothesised structural model, to be inserted: Food Safety
Knowledge — Food Safety Attitude — Food Safety Practices, with Risk Perception
moderating the Attitude — Practices path, and a direct path from Knowledge to
Practices.]
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3. Materials and Methods

3.1 Study Design and Setting

This study used a quantitative, cross-sectional, correlational design conducted in a
natural (non-experimental) field setting, with no researcher interference in respondents'
normal household routines. Data were collected via a self-administered online
questionnaire completed by respondents in their own homes.

3.2 Study Population and Unit of Analysis

The unit of analysis was the individual domestic food handler. The target population
comprised residents of Rawalpindi and Islamabad, the twin cities of Punjab and the
federal capital territory of Pakistan, who were responsible for household food
preparation.

3.3 Sampling Technique and Sample Size

A convenience sampling technique was used because of time and resource constraints.
Four hundred questionnaires were distributed; 320 were returned complete and usable,
yielding a response rate of 80.0%. Participation was voluntary, and full confidentiality
was maintained throughout data collection.

3.4 Instrument

The questionnaire comprised five sections: (i) respondent demographic characteristics
(gender, marital status, age, work status, years of job experience); (ii) a 10-item food
safety knowledge scale adapted from Naeem et al. (2018); (iii) a 6-item food safety
attitude scale adapted from Bou-Mitri et al. (2018); (iv) an 11-item food safety practices
scale adapted from Bou-Mitri et al. (2018); and (v) a 9-item risk perception scale adapted
from Parra et al. (2014). All substantive items were rated on five-point Likert scales (1 =
strongly disagree to 5 = strongly agree). To ensure conceptual equivalence for the
target population, the questionnaire was translated into Urdu and back-translated into
English prior to administration.

3.5 Reliability

Internal consistency was assessed using Cronbach's alpha. Coefficients were: food safety
knowledge, a = 0.83; food safety attitude, a = 0.83; food safety practices, a = 0.83; risk
perception, a = 0.86 - all exceeding the conventional 0.70 threshold for acceptable
reliability.
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3.6 Control Variable

A one-way ANOVA was used to examine whether food safety practices and risk
perception varied across demographic subgroups (gender, marital status, age, work
status, years of experience), so that any demographic covariate with a significant
association could be considered for statistical control.

3.7 Data Analysis

Data were entered and cleaned in Microsoft Excel, screened for missing values and
outliers, and analysed in IBM SPSS Statistics (version 22/21). Descriptive statistics (means,
standard deviations, frequencies) characterised the sample and study variables. Pearson
correlation examined bivariate associations among knowledge, attitude, practices and
risk perception. One-way ANOVA tested demographic differences in practices and risk
perception. Hierarchical multiple regression tested the direct effects specified in H1 and
H2. Mediation (H3) and moderation (H4) were tested using the Hayes PROCESS macro
(version 3.3) for SPSS - model 4 for mediation and model 1 for moderation - with 5,000
bootstrap resamples and 95% bias-corrected confidence intervals used to evaluate
indirect and interaction effects.

3.8 Ethical Considerations

Informed consent was obtained from all respondents prior to data collection.
Participants were assured of the confidentiality of their responses and of their right to
withdraw at any stage. [Note to author: the name of the approving Institutional Review
Board/ethics committee and the approval reference number should be inserted here;
this information was not specified in the source thesis and must be supplied before
submission, as journals will require it.]

4. Results

4.1 Sample Characteristics

Of the 320 respondents, 222 (69.4%) were female and 98 (30.6%) were male. Most
respondents were single (n = 253, 79.1%) rather than married (n = 67, 20.9%).
Respondents were predominantly young: 232 (72.5%) were aged 18-25 years, 83 (25.9%)
were aged 26-40 years, and 5 (1.6%) were aged 41-60 years. Regarding work status, 155
(48.4%) were students, 94 (29.4%) were employed full-time, and 71 (22.2%) were
employed part-time. Most respondents reported limited food-handling-relevant work
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experience: 240 (75.0%) reported 0-5 years, 48 (15.0%) reported 6-10 years, 30 (9.4%)
reported 11-20 years, and 2 (0.6%) reported more than 20 years.

Table 1: Demographic characteristics of respondents (N = 320)
Characteristic Category n %
Gender Male 98 30.6
Female 222 69.4
Marital status Single 253 79.1
Married 67 20.9
Age (years) 18-25 232 72.5
26-40 83 25.9
41-60 5 1.6
Work status Full-time 94 29.4
Part-time 71 22.2
Student 155 48.4
Job experience (years) 0-5 240 75.0
6-10 48 15.0
11-20 30 9.4
>20 2 0.6

Note. Percentages may not sum to exactly 100% due to rounding.

4.2 Demographic variation in practices and risk perception

One-way ANOVA indicated a statistically significant difference in food safety practices
across age groups (F = 6.48, p = .02). No other demographic subgroup comparisons
reached significance for either food safety practices or risk perception (all p > .05; Table
2).
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Table 2: One-way ANOVA: demographic variation in risk perception and food

safety practices

Demographic Risk Risk Food safety Food safety

variable perception F  perception p  practices F practices p

Gender 0.73 40 0.56 45

Marital status 7.23 .08 2.84 92

Age 5.25 .06 6.48 .02*

Work status 3.23 41 1.77 A7

Job experience 0.44 12 3.58 14

Note. *p < .05. Values as reported in the source dataset authors should re-verify
degrees of freedom and exact F/p pairings against the original SPSS output before
submission, as ANOVA cell values for marital status and work status warrant a
consistency check.

4.3 Descriptive Statistics, Reliability and Correlations

Descriptive statistics and bivariate Pearson correlations for the four study variables are
presented in Table 3. Food safety knowledge (M = 3.92, SD = 0.43), food safety attitude
(M = 3.90, SD = 0.54), risk perception (M = 3.95, SD = 0.40) and food safety practices (M
= 4.00, SD = 0.44) all clustered toward the upper end of the five-point scale, indicating
generally favourable knowledge, attitude and self-reported practice in this sample. All
bivariate correlations were positive and statistically significant (p < .05). Food safety
knowledge correlated most strongly with food safety practices (r = .84), followed by the
knowledge-attitude correlation (r = .72) and the attitude-practices correlation (r = .69).
Risk perception showed moderate correlations with the remaining variables (r = .47

to .54).

Table 3: Means, Standard Deviations, Reliability Coefficients And Inter-Correlations
Of Study Variables

Variable M SD 1 2 3 4

1. Food safety knowledge 3.92 043 (.83)
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Variable M SD 1 2 3 4
2. Food safety attitude 3.90 0.54 T2* (.83)
3. Risk perception 3.95 0.40 AT* .54* (.83)
4. Food safety practices 4.00 0.44 .84* .69* .54* (.86)

Note. N = 320. Cronbach's alpha reliabilities are shown in parentheses on the diagonal.
*o < .05. The narrative reliability figures reported in the Methods (a = .83 knowledge,
attitude and practices; a = .86 risk perception) and the diagonal values in this
correlation matrix should be cross-checked against the original SPSS reliability output
before submission, as the source materials contained a minor labelling inconsistency
between the two.

4.4 Direct effects: hierarchical multiple regression (H1, H2)

Hierarchical multiple regression was used to test the direct effects of food safety
knowledge and food safety attitude on food safety practices. Both predictors were
significant: food safety knowledge (B = 0.734, p < .001) and food safety attitude (B =
0.137, p < .001) together explained 72.6% of the variance in food safety practices (R?
= .726). These results support H1 and H2.

Table 4: Hierarchical Multiple Regression Predicting Food Safety Practices
Predictor B R? AR?
Food safety knowledge 0.734***

Food safety attitude 0.137*** 726 726

Note. N = 320. ***p < .001. Dependent variable: food safety practices.

4.5 Mediation Analysis (H3)

Mediation was tested using the Hayes PROCESS macro (model 4, 5,000 bootstrap
samples). The direct effect of food safety knowledge on food safety practices,
controlling for attitude, remained significant (3 = 0.734, SE = 0.043, t = 16.93, p < .001),
as did the effect of knowledge on the proposed mediator, attitude (8 = 0.137, SE =
0.035, t = 3.97, p < .001). The indirect effect of food safety knowledge on food safety
practices through food safety attitude was significant, as the 95% bootstrap confidence
interval did not contain zero (indirect effect = 0.125, boot SE = 0.036, 95% Cl [0.054,
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0.195]). This indicates that food safety attitude partially mediates the relationship
between knowledge and practice, supporting H3.

Table 5: Medliation Analysis: Food Safety Attitude As Medliator Of The Knowledge-
Practices Relationship

Path Effect SE t p 95% Boot Cl
Knowledge — Practices (direct, c') 0.734 0.043 16.93 <.001 -

Knowledge — Attitude (a path) 0.137 0.035 397 <.001 -

Knowledge — Attitude — Practices [0.054,

- 0.125 0.036 - -

(indirect, ab) 0.195]

Note. N = 320. Bootstrap results based on 5000 resamples with bias-corrected 95%
confidence intervals. An indirect effect is considered significant when the confidence
interval excludes zero.

4.6 Moderation Analysis (H4)

Moderation was tested using the Hayes PROCESS macro (model 1, 5,000 bootstrap
samples), with food safety attitude as the focal predictor, risk perception as the
moderator, and food safety practices as the outcome. In step 1, the demographic
control variable accounted for a small but non-trivial share of variance (8 = -0.102, R?
=.009). In step 2, both food safety attitude (3 = 0.781, p < .001) and risk perception (B =
0.548, p < .001) were significant predictors of practices. In step 3, the interaction term
(attitude x risk perception) was significant and negative (B = -0.087, p = .005), and the
addition of the interaction term improved model fit (R* = 528, AR* = .012). This
indicates that risk perception moderates the attitude-practices relationship: the positive
effect of attitude on practice was stronger among respondents with lower risk
perception and weaker among those with higher risk perception, supporting H4.

Table 6; Moderated Regression: Risk Perception As Moderator Of The Attitude-
Practices Relationship

Step / Predictor B R? AR?
Step 1: control variable -0.102 .009 .009

Step 2: food safety attitude 0.7871***
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Step / Predictor B R? AR?
Step 2: risk perception 0.548%***
Step 3: attitude x risk perception -0.087** .528 012

Note. N = 320. *p < .01, ***p < .001. Dependent variable: food safety practices.

[Figure 2. Interaction plot, to be inserted: simple slopes of food safety attitude on food
safety practices at low and high levels of risk perception, illustrating a steeper (stronger)
slope for respondents with low risk perception and an attenuated slope for respondents
with high risk perception.]

4.7 Summary of Hypothesis Testing

Table 7: Summary Of Hypothesis Testing

Hypothesis Statement Result
Food safety knowledge — food safety practices

H1 - Supported
(positive)
Food safety attitude — food safety practices

H2 o Supported
(positive)

H3 Food safety attitude mediates knowledge — Supported (partial
practices mediation)

Risk perception moderates attitude — practices
H4 L . Supported
(weaker at high risk perception)

5. Discussion

5.1 Food Safety Knowledge and Practice

Consistent with H1, food safety knowledge exerted a strong, direct, positive effect on
food safety practices (3 = 0.734, p < .001), corroborating earlier work among mobile
food handlers (Ismail et al., 2016) and household women (Naeem et al,, 2018). A large
majority of respondents correctly identified core hazards - for instance, 81% recognised
that direct hand contact with ready-to-eat food risks bacterial contamination, and 74.5%
correctly identified undercooked meat and eggs as a contamination risk - suggesting
that the foundational knowledge base required for safe handling is reasonably well
established in this urban sample. Nonetheless, specific unsafe behaviours persisted
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alongside this knowledge: notably, 78% of respondents reported thawing raw food at
room temperature, a practice inconsistent with recommended cold-chain handling and
one that illustrates the well-documented gap between possessing knowledge and
consistently enacting it (Osaili et al., 2011; da Cunha et al., 2019).

5.2 Food Safety Attitude and Practice

Attitude also exerted a significant, if comparatively modest, direct effect on practice (B =
0.137, p < .001), consistent with the Theory of Planned Behavior (Ajzen, 1991) and with
prior findings from Bou-Mitri et al. (2018) and Soon et al. (2020). Most respondents
expressed favourable attitudes toward core hygienic principles, including separating raw
and cooked food and avoiding the refreezing of defrosted items. The relatively modest
size of the direct attitude effect, set against the much larger direct effect of knowledge,
suggests that in this household sample behaviour was driven primarily by what
respondents knew rather than by generalised favourable sentiment toward safe
handling - a pattern that differs somewhat from institutional food-service settings,
where attitude has sometimes emerged as the stronger predictor (Soon et al., 2020).

5.3 The Mediating Role of Attitude

Food safety attitude partially mediated the knowledge-practice relationship, with the
indirect path accounting for a modest but statistically robust share of the total effect.
This finding is consistent with Kwol et al. (2020) and supports the broader KAP premise
that knowledge shapes practice partly by first shaping attitude. Practically, this implies
that food safety education limited to fact transmission is likely to leave some of its
potential impact on the table: interventions that additionally cultivate favourable
attitudes toward specific safe-handling routines - for example, framing hand hygiene
and cross-contamination avoidance as achievable, low-effort habits rather than abstract
risks - may yield larger downstream gains in practice than knowledge transmission alone.
5.4 The Moderating Role of Risk Perception

The moderation result constitutes the most novel contribution of this study. Risk
perception weakened, rather than strengthened, the positive association between
attitude and practice at higher levels, indicating that respondents who felt more
vulnerable to foodborne illness did not necessarily convert favourable attitudes into
safer behaviour more readily than those who felt less vulnerable. This pattern echoes da
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Cunha et al. (2019), who documented a comparable disjunction between perceived risk
and observed practice attributable to optimism bias, and is broadly consistent with
Fischer et al. (2006), who cautioned that self-reported risk perception often reflects
overconfidence rather than calibrated hazard appraisal. One plausible explanation is that
a subset of high-risk-perception respondents experience anxiety without a
corresponding sense of self-efficacy, a combination that the Health Belief Model
identifies as insufficient to produce protective action in the absence of perceived
response efficacy (Rosenstock, 1974). An alternative explanation is habituation:
respondents who have long perceived food handling as risky may have adapted
psychologically to that risk without altering behaviour accordingly. Distinguishing
between these mechanisms is an important direction for future research.

6. Practical Implications

Government and policy makers: Findings support extending national food safety
strategy beyond commercial food-service regulation to include household-level food
safety education, given that domestic practice, not only commercial handling, materially
affects population-level foodborne illness risk.

Food industry and retailers: Point-of-sale labelling and consumer guidance on safe
storage and thawing (a domain in which unsafe practice persisted despite adequate
knowledge) may help close the knowledge-practice gap identified here.

Public health and educational institutions: Because attitude only partially explains why
knowledge translates into practice, and because high risk perception did not enhance
practice, food safety curricula should pair factual content with attitude-shaping
techniques and realistic, non-alarmist risk communication rather than fear-based
messaging alone.

Health professionals: Clinicians and community health workers engaging with
households, particularly those with young children, pregnant women, or elderly
members, can use these findings to tailor food safety counselling toward specific high-
risk behaviours (for example, unsafe thawing) rather than generic hygiene advice.

Food inspectors and researchers: The moderated-mediation pathway identified here
offers a template for future household food safety assessments and highlights risk
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perception, not merely knowledge, as an important variable to measure when evaluating
intervention effectiveness.

7. Strengths and Limitations

7.1 Strengths

This study is among the few to model food safety attitude and risk perception jointly, as
mediator and moderator respectively, within a single integrated pathway among
household (rather than commercial) food handlers in a South Asian setting. The use of
previously validated scales, bootstrap-based mediation and moderation testing, and a
reasonably large sample (N = 320) relative to comparable household KAP studies
strengthens confidence in the pattern of associations reported.

7.2 Limitations

Several limitations should be considered when interpreting these findings. The
convenience sampling strategy and the concentration of respondents in two cities limit
generalisability to Pakistan's wider population, and the sample skewed young and
heavily toward students, who may not represent typical household food handlers. All
measures were self-reported, and self-reported practice is known to diverge from
observed behaviour (da Cunha et al, 2019; Redmond & Griffith, 2003), raising the
possibility of social-desirability bias. The cross-sectional design precludes causal
inference regarding the direction of the knowledge-attitude-practice pathway. Finally,
data collection relied exclusively on an online questionnaire, which may have introduced
selection effects related to internet access and digital literacy.

8. Future Research

Future studies should incorporate observed or video-recorded practice alongside self-
report to quantify the extent of over-reporting identified in prior literature (da Cunha et
al., 2019). Probability-based sampling across a broader range of Pakistani regions,
socioeconomic strata, and age groups would strengthen external validity. Longitudinal
or intervention designs are needed to test whether attitude-focused or risk-
communication-focused interventions produce measurably larger gains in practice than
knowledge-only interventions, and qualitative work could help clarify the psychological
mechanism - overconfidence, habituation, or low self-efficacy - underlying the
attenuating effect of high risk perception identified here.
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9. Conclusion

This study demonstrates that food safety knowledge is a strong, direct predictor of

domestic food safety practice, and that this relationship is partially transmitted through

food safety attitude. Critically, risk perception does not simply add to safe behaviour;

instead, it conditions the effectiveness of a favourable attitude, with the attitude-

practice link weakening as perceived risk increases. These findings refine the

conventional KAP model for household settings and suggest that food safety education

initiatives are likely to be more effective when they combine knowledge transmission

with deliberate attitude-building and calibrated, non-alarmist risk communication, rather

than relying on knowledge or fear-based risk messaging in isolation.
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