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Introduction: Identifying the knowledge, attitudes, and practices (KAP) gaps of healthy eating can inform the design of effective interventions. This study aimed to test the validity and psychometric properties of a KAP of Healthy Eating Questionnaire (KAP-HEQ) tailored to the Chinese culture.

Methods: The dimensions and potential items of each KAP scale were identified from published KAP and health literacy questionnaires, which were supplemented by the findings of a previous qualitative healthy eating study. Content validity of the KAP-HEQ was evaluated by eight experts and eight Chinese parent–adolescent dyads in Hong Kong through content validity ratio (CVR), content validity index (CVI), and qualitative feedback. The feasibility, construct validity, reliability, and sensitivity of the KAP-HEQ were evaluated in this pilot study among 60 adolescent–parent dyads (120 persons) through an online survey. The first 30 dyads who completed the KAP-HEQ were invited to repeat the KAP-HEQ 2 weeks later to assess the test–retest reliability.

Results: The final 44-item KAP-HEQ was completed in 10–15 min by both adolescents and their adult parents. The CVR ranged from −0.38 to 1, and the CVI ranged from 0.56 to 1. Over 80% of the items achieved convergent validity (a significantly positive correlation with its hypothesized scale) and discriminant validity (a higher correlation with its hypothesized scale than with the other two scales). Cronbach’s alpha for the internal consistency of the Overall, Attitude, and Practice scales was >0.7, while that of the Knowledge scale was 0.54. The intraclass correlation coefficient (ICC) on test–retest reliability of the Overall and individual scales were all >0.75 except that of the Knowledge scale (ICC = 0.58). The significant differences in KAP scale scores with small to large effect sizes were found between known groups as hypothesized, except the Attitude score between groups by household income, which supported the sensitivity of the KAP-HEQ.

Conclusion: The KAP-HEQ has shown good validity, reliability, and sensitivity among Chinese adolescents and adults, which can be applied to evaluate KAP status and gaps to inform the design and assess the effectiveness of healthy eating interventions.
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1 Introduction

An unhealthy diet predisposes to obesity and non-communicable diseases (NCDs) such as cardiovascular diseases, cancers, and diabetes mellitus (1, 2). Previous studies have shown that diet-related NCDs accounted for more than one-fifth of global deaths among adults and about half of the registered deaths in Hong Kong (3, 4). The low adherence to the dietary guidelines in the local population highlights the need for more effective interventions to promote healthy eating in the local setting (5).

Identifying the knowledge, attitudes, and practices (KAP) gaps of healthy eating is useful to guide the design of nutrition education and interventions (6). The Food and Agriculture Organization of the United Nations has established guidelines for assessing nutrition-related knowledge, attitudes, and practices (7). They specify the key KAP indicators, such as knowledge of dietary recommendations, attitudes toward susceptibility to health consequences from an unhealthy diet, and practices of specific food intake. Several modules in these guidelines contain items that relate to malnutrition and food safety, which are less relevant to developed regions like Hong Kong. We found a variety of questionnaires on knowledge, attitudes, and/or practices of healthy eating in the literature with wide variation in the item content specific to the respective research questions. Some targeted specific food groups, such as fruit and vegetables, whole grains, and salt (8–10), and some were designed to assess the effect of specific interventions such as nutrition education and life skill training (11–13). The questionnaire length varied widely from 10 (14) to 97 items (13). There is also uncertainty about cross-study application, as most questionnaires were administered exclusively within the context of a particular research study.

The utility of an instrument relies on the evaluation of its psychometrics. The traditional psychometrics of an instrument include content validity, construct validity, reliability, and sensitivity (15). Content validity refers to the extent to which the items of the instrument represent the content that is intended to be measured based on the importance, relevance, clarity, and comprehensiveness of the items (16). It is commonly evaluated by experts in the field of study, supplemented by feedback from lay persons of the target population. Content validity of each item can be assessed quantitatively by the content validity ratio (CVR) and content validity index (CVI), and qualitatively by cognitive debriefing (16, 17).

Construct validity refers to whether the items represent the theoretical scale structure. Internal construct validity is commonly assessed by item-scale correlation (18, 19). Known-group comparison assesses external construct validity in that groups hypothesized to have better outcomes will have higher scores (19). It can also evaluate the sensitivity of an instrument to detect a difference between groups. Another common method to assess construct validity is the score correlation between the new instrument and another instrument that measures a similar or different construct (20).

Reliability refers to the ability of the instrument to give consistent and reproducible results. It is commonly assessed by the internal consistency of items in the same scale and test–retest reliability (18).

Among the KAP questionnaires on healthy eating reported in the literature, a few have been shown to be valid and reliable in Asian populations (10, 13, 21). Two of these questionnaires measure the KAP of a healthy lifestyle, including healthy eating and physical activity, among adolescents in Malaysia and India, respectively (13, 21). However, they each comprise over 80 items that may be too burdensome for adolescents to complete (22). The cultural differences in eating habits also limit their applicability in the Chinese population. There is an existing KAP questionnaire focusing on salt intake in Chinese older adults in Hong Kong (10), but we could not find any other questionnaire that assesses healthy eating among the Chinese general population. This calls for the development of a new KAP of healthy eating questionnaire tailored to the Chinese culture.

This study aimed to test the validity and psychometric properties of a new KAP of Healthy Eating Questionnaire (KAP-HEQ) in the Chinese population in Hong Kong. The instrument was designed to be generic and applicable to adolescents and adults.



2 Methods

This study consisted of three parts: (1) KAP-HEQ development, (2) evaluation of content validity, and (3) pilot test on psychometrics. Ethics approval was obtained from the Institutional Review Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster (UW 22-289) for the study design and analytical plan.


2.1 KAP-HEQ development

The dimensions and potential items on KAP of healthy eating were identified from published KAP and health literacy questionnaires specific to Asian populations (10, 21, 23, 24) and supplemented by the findings from our previous qualitative studies (25, 26).

The Knowledge scale included the following three dimensions: (1) dietary recommendations, (2) health outcomes (or diet–disease relationship), and (3) healthy food choices. The Attitudes scale included the following three dimensions: (1) outcome expectation that covered perceived susceptibility and benefits, (2) preference, and (3) self-efficacy toward healthy eating. The Practices of healthy eating scale were categorized into the following three dimensions: (1) meal pattern, (2) consumption of healthy food, and (3) eating unhealthy food. Items were selected from the item pool based on their relevance and clarity. The items on food examples and eating habits were tailored to the Chinese culture and local context, such as pastries sold in local bakery stores, and menu choices at Hong Kong-style cafés. While items on fruit and vegetables (FV) intake, as well as salt and sugar intake, were specific, fat intake was difficult to quantify. Therefore, it was assessed using proxy items such as eating out or getting takeaway food, consumption of high-fat snacks, and choosing food with gravy.

Indicators of each dimension were determined and constructed into question items of the KAP-HEQ. A team of three co-investigators [a nutritionist (KL), an expert in patient-reported outcome (PRO) measures (CL), and a dietitian (JT)] reviewed the wording and layout of the items to ensure clarity. The first draft of KAP-HEQ consisted of 48 items.



2.2 Evaluation of content validity

The content validity of the 48-item questionnaires was evaluated by both the experts and lay persons from the target population. The recommended number of experts in a panel review is at least five to minimize the chance of agreement (17). We invited a panel of eight expert professionals to evaluate the content validity of the instrument. The panel included two experts in PRO measures (CL and EC), a dietitian (JT), a primary care doctor (ET), a statistician (CW), a pediatrician (PI), and two co-investigators of the qualitative study (JC and KS). Each panelist was sent the draft questionnaires with the definition of each construct and dimension together with an evaluation guide (see Supplementary Data Sheets 1).

Content validity was evaluated by both quantitative rating and qualitative feedback. The first measure was the content validity ratio (CVR), which was based on the importance rating (1 “Not necessary,” 2 “Useful but not essential,” and 3 “Essential”). The CVR was calculated by the ratio of (Ne − N/2)/(N/2), where Ne is the number of panelists rated “Essential” and N is the total number of panelists, i.e., N = 8. According to the Lawshe Table, items with a CVR of 0.75 or above are considered acceptable with 8 panelists, i.e., at least 7 panelists rating “Essential” is required (17). The second method was the content validity index (CVI) on item relevance and clarity, using a 4-point rating from 1 “Not relevant” (or “Not clear”) to 4 “Very relevant” (or “Very clear”) (16). The CVI of each item was calculated by dividing the number of panelists rating 3 or 4 by the total number of panelists. A CVI of ≥0.78 supports the appropriateness (27). The third method was an overall evaluation of the comprehensiveness of the items of each dimension with an open-ended question on “suggestion on addition or deletion of items” at the end of each dimension to collect qualitative feedback from the panelists.

We referenced the COSMIN Study Design checklist for patient-reported outcome measurement instruments (28) for content evaluation by lay persons from the target population. We evaluated the item importance in addition to relevance, clarity (i.e., comprehensibility in the COSMIN), and comprehensiveness of the questionnaires. Due to the limitation of time and resources in this pilot study, we could only recruit a total of 8 parent–adolescent dyads (N = 16) from families who participated in an earlier qualitative study on adolescent KAP of healthy eating and the associated family factors (25, 26). There is no standard guideline on the analytical approach (19), and we used the same methods as for expert-reviewed content evaluation. We set standards that were lower than that for experts in that the content would be considered valid if at least half of the lay persons rated the item “Essential” (CVR ≥ 0) and the CVI on relevance or clarity was at least 0.75. Two researchers were involved in analyzing the rating scores. The research team reconciliated and revised the items of the questionnaires based on the results on CVR, CVI, and qualitative feedback from the expert panel and lay persons. Four items that had low content validity ratings were excluded to form the final draft with 44 items (see Supplementary Data Sheets 2).



2.3 Pilot test on psychometrics


2.3.1 Subjects and sample size

The sampling population was the families of an existing cohort study to evaluate the effectiveness of a health empowerment program in low-income families (29). There were 390 families in the cohort study with adolescents aged 12–19 years, whose parents were the primary caregivers as of 1 September 2022. A total of 21 families who participated in our previous qualitative study (25, 26) were excluded. A sample size of 100 is generally considered sufficient for a pilot test on the psychometrics of a questionnaire using item analysis (18), and we targeted 120 persons of 60 parent–adolescent dyads.

We field-tested the survey administration with 40 cohort families in September 2022 by sending them a WhatsApp message with a brief introduction to the study aim, eligibility criteria and procedures, and a link for online registration. All registrants were invited to complete the online questionnaire within a week with reminder messages sent on the 5th and last days. We found the online survey process satisfactory with 11 families registered (33.3% of families with WhatsApp contacts), and 10 families completed the survey (90.9%). The online survey invitation was sent to all remaining eligible cohort families via WhatsApp messages from September to October 2022, and they were encouraged to refer their friends to participate. Among the 302 cohort families with WhatsApp contacts, 56 families registered (18.5%) and 49 completed the questionnaires (87.5%). We received referrals from an additional 30 families, and 25 of them completed the survey (83.3%). In total, there were 12 families with incomplete surveys: 4 were completed by the parents only, and the remaining 8 had no response from either parents or adolescents. The data of the first 60 parent–adolescent dyads who completed the survey were included in the pilot test.



2.3.2 Data collection

The survey was administered online in October 2022 using Qualtrics, a survey tool provided by the University of Hong Kong that stored the data in a secure server of the University. Each member of the participating parent–adolescent dyads received a link to the parent- or adolescent-specific survey questionnaire, and a reference code unique to each family. The first page of the survey link contained detailed study information and a consent form that must be completed before proceeding to the questionnaire survey. The parent had to provide the consent on behalf of self and his/her child, and the adolescent had to provide the consent for self. Each participant opted for either “Agree” to proceed to the survey questions or “Disagree” to leave the survey.

The first 30 families who completed the questionnaire were invited to repeat the same questionnaires 2 weeks later to assess test–retest reliability.



2.3.3 Survey instruments

Both adolescents and parents answered the same 44-item KAP-HEQ, along with 2 and 9 items on sociodemographic information, respectively. Parents had 35 additional questions related to family factors to be examined in another study.



2.3.4 Data analysis

Descriptive statistics were performed to present subject characteristics and distribution of the KAP-HEQ scale scores. To facilitate interpretation, the scale raw scores were all transformed to a scoring range from 0 to 100.

We assessed feasibility by completion rate and completion time (30). We expected a 100% completion rate as the standard. A survey length that can be completed within 10 min is usually considered most feasible for adolescents (22), and within 20 min is feasible for parents. We further assessed the spread of responses across the options to examine any bias to a single option in each item (18). Ordinal-scale items with ≥80% of persons opting for the same response were reviewed for removal.

To establish the internal construct validity of the KAP-HEQ, item-scale correlations of each item and the three KAP scales were computed using the Spearman correlation test. An item should have a significantly positive correlation with its hypothesized scale score (p-value < 0.05) to support item convergent validity, and weaker correlations with the other two scale scores to support item discriminant validity. The item-scale correlation was corrected for overlap by excluding the item to be examined from the summation of the scale score.

The reliability of the KAP-HEQ was analyzed in two ways: (i) Internal consistency of the items in each scale was determined using Cronbach’s alpha, with values of ≥0.7 considered the standard for good reliability (31–33); (ii) Test–retest reliability was assessed by intraclass correlation coefficient (ICC), with values < 0.5 indicating poor reliability, 0.5–0.75 indicating moderate reliability, and >0.75 indicating good reliability (34). Paired t-tests were performed to assess any significant difference between test and retest scores. As we could not find another generic Chinese KAP instrument, we hypothesized the three KAP scales measure related but distinct constructs and therefore should have higher internal consistency than inter-scale correlations for discriminant validity.

Known-group comparisons were carried out to assess the external criterion validity and sensitivity of the KAP-HEQ in detecting a difference between groups. Four group comparisons were carried out based on (i) FV intake (≥ vs. <4 servings daily), (ii) family role (parents vs. adolescents), (iii) parental education level (≥ vs. <13 years), and (iv) monthly household income (≥ vs. <HKS20,000). The groupings were based on both the theoretical definition and the sample median. A higher KAP Overall or scale score was hypothesized in the former group in each comparison. Two-sample t-tests were used to test the significance of the group differences. Effect size, measured by the mean difference between two groups divided by the standard deviation, was used to assess the sensitivity in detecting a clinically important difference with 0.2–0.49 indicating a small effect, 0.5 to 0.79 a medium effect, and ≥0.8 a large effect (35, 36).

Sensitivity analysis was performed by the target group (adolescents and adult parents) to explore any discrepancies from the results of the combined-group analysis. The same set of psychometric tests including item-scale correlations, internal consistency, test–retest reliability, and known-group comparisons (except family role) was repeated on the two populations. Item-scale correlations and internal consistency were further evaluated by gender of adolescents to explore any potential differences.

The statistical analyses were performed using SPSS version 28.0 (37). All significance tests were two-tailed with statistical significance set at a p-value < 0.05.





3 Results

Table 1 shows the characteristics of 8 experts and 16 lay persons who evaluated the content validity and 120 persons of the pilot test.



TABLE 1 Characteristics of subjects in content validity evaluation and pilot testing studies.
[image: Table1]


3.1 Content validity

All expert panelists and lay persons completed the content evaluation of each item of the first draft of the 48-item KAP-HEQ. A summary of the results on content validity is shown in Supplementary Table 1.


3.1.1 Expert panel review

All except five items of KAP-HEQ achieved the standards of CVR (≥0.75) and CVI (≥0.78) on relevance and clarity. Two items had a low CVR of 0.5, one on Knowledge (#10 “Eating vegetables promotes skin health”) and one on Attitudes (#16 “Avoid unhealthy eating habits to maintain health”). Our research team reviewed these two items and decided to retain the Knowledge item, which was evidence-based (38, 39), but to remove the Attitude item since similar content is measured by another item (#17 “Healthy eating habit for a good figure and weight”). Three items (#1, 32, 41) had a CVI of 0.75 on clarity. Our research team reworded these three items as well as a few other items (#4, 13, 15, 17, 20, 22, 28, 31, 38) and the instructions to address the feedback from the panel members. For example, in #38 “Choose food with ‘0% fat/ No added salt/sugar’ or ‘Low in fat/ salt/sugar’ written on the package” was changed to “Choose food with ‘No added’ or ‘Low’ salt/sugar/fat written on the package” to improve the clarity. All panel members agreed that the questionnaire items were comprehensive for the relevant construct, except one member suggested including “bringing lunchbox to school” under Practices. The team considered that the home-prepared lunchbox is covered under #33 “home-prepared meals,” and thus deemed unnecessary to add a separate item for it.



3.1.2 Evaluation by lay persons of the target population

In total, 18 items did not reach the standard of CVR ≥ 0 for importance or CVI ≥ 0.75 for relevance or clarity. Our research team reviewed these items and decided to remove 3 items (#11, 23, and 35) that were not essential, and retain 4 items (#20, 22, 45, and 46) with low CVR but optimal standards of relevance and clarity because the team found them theoretically significant, and reworded 11 items (#5, 6, 7, 9, 19, 21, 27, 28, 29, 30, and 32) to improve clarity. To illustrate, the presentation of the nutrition labels in a Knowledge item (#9) was modified and one response option was removed; two Attitude items #28 and #31 “Perceived ability to eat sufficient fruit/ vegetables” were reworded from negative to positive statements to avoid misunderstanding. For qualitative feedback, one lay person suggested adding a Knowledge item to the daily recommendation of meat intake, but the research team decided this was not appropriate for the purpose of the KAP-HEQ. Another person suggested specifying the size of a bowl of fruit in Attitude item (#28) and commented that it was difficult to recall the frequency of consumption to answer the Practice items. The research team deliberated the comments and decided to make no change to these items since the bowl size is already defined as 300 mL in item #2 and as 2 fist-size in item #37; moreover, recall difficulty is unavoidable in a survey.

Based on the results of the content validity evaluation, 4 items were removed from the KAP-HEQ. The remaining 44 KAP items formed the final draft of questionnaires for the pilot test (see Supplementary Data Sheets 2).




3.2 Pilot test on feasibility and psychometrics


3.2.1 Feasibility

In total, 60 parent–adolescent dyads (120 persons) provided consent and completed the final draft of KAP-HEQ online. Each parent and adolescent completed the questionnaire survey independently. All persons completed all items with no missing data; 105 (87.5%) persons completed the survey within 60 min and 15 persons (6 adolescents and 9 parents) took over 1.5 h and up to 6 days to submit the survey results. Excluding these 15 outliers, the valid mean completion time was 9.49 ± 8.71 min (2.95–45.08 min) among the 54 adolescents and 21.32 ± 9.59 min (4.77–58.77 min) among the 51 parents who had to answer 44 additional items on family factors (e.g., parenting style and food parenting practices) and sociodemographics. No single option in the 5-point ordinal scale of the Attitude and Practice items was chosen by ≥80% of persons, implying no systematic bias in these scales.



3.2.2 Construct validity

Table 2 shows the item-scale correlations of each item of KAP-HEQ with each of the three KAP scales using the Spearman correlation test. Most of the items had a significantly positive item-scale correlation (p < 0.05) with its hypothesized scale except five items on Knowledge and two on Attitudes (Q1, Q3, Q4, Q8, Q10, Q12b, and Q12j), which achieved the standard on item convergent validity. Over 80% of the items in each KAP scale had a higher correlation with its hypothesized scale than with the other two scales, which achieved the standard on item discriminant validity. Two Knowledge items (Q1 and Q3), three Attitude items (Q12b, Q12j, and Q12l), and three Practice items (Q13a, Q15a, and Q15c) did not meet the standard.



TABLE 2 Item-scale correlations of the KAP scales (N = 120).
[image: Table2]



3.2.3 Internal consistency and test–retest reliability

Table 3 shows the internal consistency and inter-scale correlations of the KAP scales. The Overall, Attitude, and Practice scales had a good internal consistency with Cronbach’s alpha above 0.7. The Knowledge scale had a modest internal consistency (α = 0.54). The alpha coefficients of each KAP scale did not have much variation if any of the items were deleted. All the scales had a higher internal consistency than the inter-scale correlations, indicating each scale measured a distinct construct.



TABLE 3 Internal consistency and inter-scale correlations of KAP scales (N = 120).
[image: Table3]

Both the Overall and individual scale scores had good test–retest reliability with ICC above 0.75 except for the Knowledge scale (ICC = 0.58; Table 4). No significant difference was found in the mean KAP scores using the paired t-test with small effect sizes (d < |0.2|) between the test and retest.



TABLE 4 Test–retest reliability of the KAP scales (N = 60).
[image: Table4]



3.2.4 Known-group comparisons

The mean scores of KAP were compared by known groups classified by FV intake, family role, parental education level, and household income (Table 5). The differences found in all the group comparisons followed the hypothesized trend except the Attitude score by household income (mean difference = −1.60, p = 0.56). Subjects who consumed at least 4 servings of FV daily (compared to <4 servings of FV) had higher scores in all KAP scales (mean difference = 6.47–10.94, p < 0.05). Parents had better Overall, Attitude, and Practice scores (mean difference = 7.26–9.50, p < 0.001) than adolescents. Dyads with parental education of 13 years or above had higher Overall, Knowledge, and Attitude scores (mean difference = 4.14–5.73, p < 0.05), whereas those with a monthly household income of HK$20,000 or above had better Knowledge scores (mean difference = 9.00, p < 0.01).



TABLE 5 Known-group comparison of the KAP scales (N = 120).
[image: Table5]

Significant differences in each KAP score were found in at least two group comparisons with small to large effect sizes, supporting sensitivity. The Overall and Attitude scores were sensitive in differentiating subjects by FV intake (d = 0.93 and 0.66), family role (d = 0.77 and 0.67), and parental education level (d = 0.42 and 0.37). The Knowledge score was sensitive in detecting a difference between groups by FV intake, parental education level, and household income (d = 0.43, 0.38, and 0.61, respectively). The Practice score was sensitive in detecting a difference between groups by FV intake (d = 0.90) and family role (d = 0.79).



3.2.5 Sensitivity analysis by target group

The results of the sensitivity analysis by adolescents and parents and by gender of adolescents are presented in Supplementary Tables 2–8. Most items of the KAP-HEQ achieved the standard of item convergent validity and item discriminant validity in adolescents (65.9% and 86.4%) and in parents (77.3% and 70.5%). The Overall, Attitude, and Practice scales had a good internal consistency (α > 0.7), and the Knowledge scale had a modest internal consistency (α = 0.56 and 0.52) in both groups. Both the Overall and individual scale scores had good test–retest reliability (ICC > 0.75) in both groups except for the Knowledge and Practice scales in adolescents (ICC = 0.43 and 0.60). Differences in the group comparisons followed the hypothesized trend in parents but not by parental education or household income in adolescents. Differences in some KAP scale scores by FV intake were found in both groups (mean difference = 4.39–10.96, p < 0.05), whereas differences by parental education and household income were only found in parents (mean difference = 7.06–14.2, p < 0.05). The Overall and Practice scores were sensitive in detecting a difference between adolescents by FV intake (d = 0.56 and 0.83), whereas the Overall and all scale scores were sensitive in differentiating parents by FV intake (d = 0.60–0.99), parental education (d = 0.57–0.81), and/or household income (d = 0.68–1.09), with medium to large effect sizes.

Female and male adolescents had similar KAP scale scores except higher Practice scores in female adolescents (61.46 vs. 55.43, p < 0.05). More KAP-HEQ items achieved the item convergent and discriminant validity standards in male adolescents (61.4% and 84.1%) than in female (40.9% and 77.3%) adolescents. The results on the internal consistency of the scales were similar between genders (α > 0.7 for the Overall, Attitude, and Practice scales, α = 0.45 in female adolescents, and α = 0.67 in male adolescents for the Knowledge scale).





4 Discussion

The new KAP-HEQ tested in our study is the first generic measure of KAP of healthy eating applicable to both adults and adolescents in Chinese culture. The content validity of the final 44-item measure was supported by evaluations by both experts and lay persons. It was feasible and acceptable for online self-completion by adolescents and their adult parents within a short completion time of 10–15 min. The final KAP-HEQ demonstrated good construct validity and acceptable reliability, overall and at the scale level.

Many items of the KAP-HEQ are specific to the local Chinese culture and guided by the results of our earlier qualitative study (25, 26). For instance, the items on the definition of one serving of FV (item Q2) and the examples of vegetables (item Q8) were included to address these knowledge gaps found in the qualitative study. We also included items on the misconceptions of low susceptibility to health consequences at a young age (item Q12f) and health maintenance solely by exercise (item Q12j), which were found in the dyad interviews, especially among the adolescents.

We observed a relatively low rating on importance among the lay persons where 16 KAP items were rated essential by less than half of the raters. They might perceive the knowledge of healthy snacks and eating-out options (#5–7) as unimportant because they rarely consume these food items; some might not regard meeting the recommended servings of FV, salt, and sugar as necessary, and hence rated low importance on self-efficacy in following these eating habits (#28–32). The results could reflect the limitations in the knowledge and scope of healthy eating among the general population (25, 40, 41).

The data from 120 individuals from 60 dyads in the pilot study were pooled for analysis of construct validity, reliability, and sensitivity, as the KAP-HEQ is intended to be generic, i.e., applicable to all age groups. The KAP scales had satisfactory construct validity in terms of convergent and discriminant validity—almost 80% of items had scaling success, i.e., a significantly positive correlation with the hypothesized scale that was higher than or similar to those with other scales (difference > −0.05). Among the 9 items that did not have scaling success, 5 were Knowledge items that represented the gaps identified in our previous qualitative study, which are dietary recommendations on FV (Q1), salt (Q3), and sugar intake (Q4), examples of vegetables (Q8), and interpretation of nutrition labels (Q10). Items Q1 and Q3 had a higher correlation with Practice than Knowledge scale score, possibly because respondents who knew the recommended intake of FV and salt tended to eat more healthily. Two Attitude items were intended to assess common misconceptions: one about the inferior taste of healthy food (Q12b) and the other about achieving health maintenance solely through exercise (Q12j). Hence, these items were often negatively/wrongly answered by the respondents. Having taste preference toward healthy food (Q12b) or against food with high fat, sugar, or salt (Q12l) favored healthier practices, which could explain why these items correlated more with the Practice than the Attitude scale score. The Practice item of using nutrition claims on the package in food decision (Q15a) might be more common among those with positive attitudes toward healthy eating, explaining its higher correlation with Attitude than Practice scale score. Taking the evaluation results of content validity into account, we think these items should be retained in the proposed scales, but further studies on larger samples should be carried out to determine the validity of items Q3 and Q12b that had negative correlations with their respective scales.

The reliability results of this KAP-HEQ were comparable to those reported for existing dietary KAP measures in the literature. Our instrument showed good reliability in general (Cronbach’s α = 0.81–0.88, ICC = 0.84–0.86) although the Knowledge scale had a relatively low internal and test–retest reliability (Cronbach’s α = 0.54, ICC = 0.58). The reliability of dietary KAP questionnaires reported in the literature varied widely with Cronbach’s α ranging from 0.39 to 0.89 and ICC ranging from 0.07 to 0.96 (10, 13, 21). A low Cronbach’s α may be partly related to a small number of items and partly caused by the heterogeneity of the items in the scale (32). The latter could explain the relatively low internal reliability found in the Knowledge scale since the items measure different scopes (e.g., daily recommendation, effect on health) and depths of food knowledge (e.g., different food categories of FV, sugar, and salt).

The results of known-group comparisons further supported the construct validity of the KAP-HEQ, Overall, and by the individual KAP scales. The KAP-HEQ also showed sensitivity in differentiating groups by FV intake, family role, parental education, and household income, with small to large effect sizes, suggesting its potential application in differentiating people between high and low levels of KAP of healthy eating.

The sensitivity analysis performed by the target group showed some variations between adolescents and adult parents, but most of the evaluation standards were achieved. Some suboptimal outcomes included fewer items with scaling success in both groups (65.9 and 70.5% vs. 79.5%), lower test–retest reliability on Knowledge and Practice scales in adolescents than in parents (ICC = 0.43 and 0.60 vs. 0.78 and 0.91) and no score differences observed in group comparisons by parental education and household income in adolescents. It should be noted that the sample size was 60 persons (and 30 persons for test–retest reliability) in the subgroup analysis, which reduced the power of the findings (42). On the other hand, the dietary knowledge, attitudes, and practices in adolescents are fast-changing during the transition from children to adults, which could interfere with the test–retest evaluation results. The influence of social modeling of healthy eating from family, friends, school, and media on adolescents (43) may explain the weak association among parental education, household income, and KAP scale scores in the group comparisons. In general, the results by target group were comparable to the combined-group findings, supporting the appropriateness of analyzing the combined data from both adolescents and adult parents in this pilot test.

The psychometric tests among female and male adolescents showed similar results. There was a lower scaling success rate in female adolescents (40.9% vs. 61.4%). In particular, the scaling success of the items on perceived susceptibility to chronic disease (Q12f) and health maintenance solely by exercise (Q12j) was found in male adolescents only. This could be related to the younger ages of female adolescents whose cognition and behaviors are less developed than the older male adolescents. Female adolescents might also be more receptive to external influence in the social and physical environments (44), which interferes with their internalization of KAP of healthy eating. We must point out that the subgroup sample sizes were small (33 female adolescents and 27 male adolescents), and the results should be interpreted with caution.


4.1 Implications of findings

With our pilot test data supporting the validity, reliability, and sensitivity of the new KAP-HEQ for Chinese populations, we can apply it to assess the level of KAP among adolescents and adults to identify gaps for intervention. It may also be used to monitor changes over time or after interventions by repeated measurement since it is acceptable with a short completion time and has good test–retest reliability. Further study is required to evaluate its psychometrics properties among male adults and confirm its responsiveness.



4.2 Strengths and limitations

This study had several strengths. First, we included both experts and lay parents and adolescents to evaluate the content validity in the development stage to ensure that the KAP-HEQ is not only theoretically sound but also relevant to the target population. Second, the inclusion of community-dwelling parents and adolescents supports the KAP-HEQ to be a generic measure applicable to both adolescents and adults with different health statuses. Third, there are only 44 items in this KAP-HEQ, which is much shorter than the existing KAP instruments with increased acceptance among the respondents. Fourth, the questionnaires can be administered on a digital platform providing an efficient way to collect data without location barriers. A digital platform also reduces human error in data entry, which saves a significant amount of time from the researchers’ perspective.

Some limitations were also identified. The sample size of 120 persons was relatively small, and the sensitivity analysis by target group should be further assessed with at least 100 persons from each group (42). The subjects were mostly recruited from the cohort families of an existing health empowerment study whose results might not be representative of all Chinese people. The adult parents were dominated by female and further exploration is warranted to support its application on male adults. We evaluated the content validity through a quantitative survey but did not carry out qualitative cognitive debriefing (16) to minimize respondent burden, which limited the evaluation of how respondents interpreted the items.




5 Conclusion

The KAP-HEQ has shown good validity, reliability, and sensitivity in assessing the knowledge, attitudes, and practices of healthy eating among Chinese adolescents and adult parents in this pilot study. Further studies with the inclusion of Chinese adults and adolescents of both genders from different socioeconomic backgrounds and in other parts of the world are required to confirm the validity and psychometric properties of this KAP-HEQ across different Chinese populations. Longitudinal studies are also required to establish its responsiveness in detecting changes after interventions. With additional studies supporting our findings, the KAP-HEQ can be applied to identify the KAP status and gaps in order to inform the design of healthy eating promotion interventions. It may also be used to evaluate the effectiveness of healthy eating interventions.
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