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study
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1Department of Biology, College of Science, United Arab Emirates University, Al Ain, United Arab 
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Background: The use of medicinal plants remains an important component 
of traditional and complementary medicine in the United Arab Emirates (UAE). 
However, comprehensive studies evaluating public knowledge, attitudes, and 
practices (KAP) regarding herbal medicine are limited. This study aims to evalu-
ate KAP toward medicinal plant use in the UAE and examine the influence of 
sociodemographic factors.
Methods: A cross-sectional online survey was conducted among 418 partici-
pants. The reliability and validity of the KAP questionnaire were evaluated using 
Cronbach’s alpha (α = 0.870) and split-half reliability (0.794). Descriptive statistics, 
correlation analysis, and regression models were employed to analyze the data. 
The Kruskal–Wallis test was applied to assess differences across sociodemo-
graphic groups.
Results: The majority of respondents (75%) had knowledge scores above the 
scale midpoint (>2.5 on a 4-point Likert scale), with higher scores among males 
(p < 0.001) and middle-aged individuals (25–54 years). Positive correlations were 
observed between knowledge and attitude (r = 0.659, p < 0.001), knowledge and 
practice (r = 0.501, p < 0.001), and attitude and practice (r = 0.691, p < 0.001). 
Regression analysis indicated that knowledge and practice significantly predicted 
attitude (R2 = 0.631, p < 0.001). Regular herbal medicine users had significantly 
higher KAP scores (p < 0.001), with the strongest effect observed in the practice 
domain (η2 = 0.148).
Conclusion: The UAE population demonstrates generally positive knowledge, 
attitudes, and practices toward medicinal plants, influenced by age, gender, edu-
cation, and usage frequency. These findings highlight the importance of targeted 
public health education to promote the safe and evidence-based use of herbal 
medicine. Ethical approval was obtained from the United Arab Emirates University 
(UAEU) Social Sciences Ethics Committee (Research No: ERSC_2025_5931; 
approved on 01/03/2025).
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1 Background

Medicinal plants (MP) have long played a key role in traditional 
and complementary healthcare systems worldwide (1–3). Despite 
advances in pharmaceutical development, plant-based remedies 
remain widely utilized due to cultural traditions, accessibility, and 
perceived safety (4–6).

The World Health Organization estimates that a substantial pro-
portion of individuals in developing countries rely on traditional or 
plant-based medicine for disease prevention and treatment (7–9). 
Recent experimental and clinical research has further highlighted the 
therapeutic relevance of medicinal plants, including commonly used 
species such as Allium cepa and Allium sativum (10), Nigella sativa and 
Ziziphus lotus (11), as well as several medicinal plants native to the 
UAE that exhibit antidiabetic potential (Capparis spinosa, Citrullus 
colocynthis, Morus alba, Rhazya stricta) (12) and polyphenol-rich 
plant interventions with metabolic benefits (13). These findings rein-
force the importance of understanding how such plants are perceived 
and used in the community (14, 15).

Although medicinal plants are widely used, public understanding 
of their safety, efficacy, and potential interactions with conventional 
medicine varies considerably (16–18). Misconceptions regarding safety 
and therapeutic scope may contribute to inappropriate self-medication, 
delayed clinical consultation, and potential drug–herb interactions 
(19–21). Therefore, assessing knowledge, attitudes, and practices (KAP) 
regarding medicinal plant use is essential for promoting safe consump-
tion and guiding regulatory and educational strategies (22–24).

In the Middle East, herbal medicine use remains culturally and 
socially embedded. Studies conducted in Saudi Arabia, Jordan, and 

Iran have reported high prevalence of herbal medicine use alongside 
generally positive public attitudes (25–28). However, these studies 
have also highlighted gaps in safety awareness, inconsistent commu-
nication with healthcare providers, and variability in knowledge levels 
across demographic groups. These findings underscore the need for 
structured evaluation of medicinal plant–specific KAP in different 
national contexts, particularly in rapidly developing healthcare 
systems.

Within the Gulf region, research has largely focused on comple-
mentary and alternative medicine (CAM) broadly rather than medici-
nal plants specifically (29–32). In the United Arab Emirates (UAE), 
Aljawarneh et al. reported generally favorable knowledge and attitudes 
toward CAM but identified gaps related to safety and risk perception 
(33). However, medicinal plant–specific KAP has not been indepen-
dently assessed in the UAE. Given the UAE’s culturally diverse popula-
tion, increasing accessibility of herbal products, and evolving 
regulatory landscape, a focused evaluation of medicinal plant–related 
KAP is warranted (30, 34, 35).

Understanding how knowledge relates to attitudes and practices, 
and how sociodemographic factors influence these domains, is essen-
tial for informing public health education, regulatory oversight, and 
culturally appropriate policy development (36–38).

Therefore, this study aims to:

	1	 Evaluate knowledge, attitudes, and practices regarding medici-
nal plant use among UAE residents.

	2	 Examine the interrelationship between knowledge, attitudes, 
and practices.

	3	 Investigate the influence of sociodemographic factors on 
KAP scores.

We hypothesize that UAE residents will demonstrate moderate to 
high levels of knowledge regarding medicinal plants; that knowledge 
will be positively associated with attitudes and practices; and that 
sociodemographic variables will significantly influence KAP 
outcomes.

GRAPHICAL ABSTRACT

Abbreviations: ANOVA, analysis of variance; CAM, complementary alternative 

medicine; DMRTs, Duncan’s Multiple Range Test; KAP, knowledge, attitudes, and 

practices; PAST, PAleontological Statistics; PCA, principal component analysis; 

SPSS, Statistical Package for Social Science; UAE, United Arab Emirates; UAEU, 

United Arab Emirates University.
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2 Methods

2.1 Study design and data collection

This study employed a descriptive, analytical, cross-sectional 
design using an online self-administered questionnaire. Ethical 
approval was obtained from the United Arab Emirates University 
(UAEU) Social Sciences Ethics Committee (Research No: 
ERSC_2025_5931; approved on 01/03/2025). All participants pro-
vided informed consent prior to participation and were informed of 
their right to withdraw at any time.

Participants were recruited through online distribution using a 
random dissemination approach. Inclusion criteria were residence in 
the UAE and age between 18 and 64 years. Individuals under 18 years 
and non-residents were excluded (Tables 1–3).

2.2 Sample size determination

The required sample size was calculated using G*Power version 
3.1.9.6. Assuming a medium effect size (f2 = 0.15), an alpha level of 
0.05, statistical power (1 − β) of 0.80, and two predictors in a multiple 
regression model, the minimum required sample size was 107 partici-
pants. To enhance representativeness relative to the UAE population 
and account for potential non-response, the final sample was 
expanded to 418 participants.

2.3 Questionnaire structure and scoring

The questionnaire was developed based on previously validated 
KAP instruments (39–42) and consisted of two sections. The first sec-
tion included six sociodemographic questions. The second section 
comprised 23 items assessing knowledge (7), attitudes (10), and prac-
tices (6) related to medicinal plant use.

All knowledge and attitude items and four practice items (PQ1–
PQ4) were measured using a four-point Likert scale (1 = strongly 
agree to 4 = strongly disagree). Two practice items (PQ5 and PQ6) 
were categorical multiple-choice questions and were analyzed 
descriptively.

Domain scores were computed as the mean of their respective 
Likert-scale items. Negatively worded statements (e.g., “Herbal 
medicines can prevent all diseases,” “Herbal medicines can cure all 
diseases,” and “Herbal medicine is always safe”) were 

reverse-coded prior to analysis to ensure that higher scores consis-
tently reflected more accurate knowledge or more positive attitudes 
and practices.

Internal consistency analysis included only the 21 Likert-scale 
items (7 knowledge, 10 attitude, and 4 practice items).

3 Statistical analysis

3.1 Reliability analysis of the questionnaire

The reliability analysis was performed using two methods: 
Cronbach’s alpha and the split-half method. The Cronbach’s alpha 
for the knowledge domain was 0.502, indicating unacceptable reli-
ability. However, the analysis suggests that removing paragraph 4, 
“Herbal medicines are preferred because of fewer side effects,” 
would increase the Cronbach’s alpha for the knowledge domain to 
0.674. Based on this result, the paragraph was excluded from the 
final questionnaire and was not included in any further statistical 
analyses.

The Practice domain demonstrated modest internal consistency 
(Cronbach’s α = 0.592; Omega ML = 0.595; Omega HA = 0.572), 
which is below the conventional 0.70 threshold. This may be attribut-
able to the limited number of paragraphs and the inherently hetero-
geneous nature of behavioral measures, where practices may not be 
strongly intercorrelated. Although the overall scale showed strong 
reliability (α = 0.870), the Practice subscale’s lower reliability should 
be interpreted with caution.

TABLE 1  Knowledge questions.

Code Item statement References

KQ1 Herbal medicines are made from plant 

sources

(39, 40)

KQ2 Herbal medicines can prevent all diseases (40)

KQ3 Herbal medicines can cure all diseases (40)

KQ4 Herbal medicine is always safe (39, 40)

KQ5 Overuse of herbal medicine can cause 

adverse effects

(40)

KQ6 Herbal medicines can be taken with 

conventional or allopathic medicines

(40)

KQ7 Herbal medicines do not expire (40)

KQ, knowledge question.

TABLE 2  Attitude questions in the questionnaire.

Code Item statement References

AQ1 Herbal medicines are safe because they are 

made from natural ingredients

(39, 40)

AQ2 Herbal medicines are better than 

conventional medicines

(40)

AQ3 Many health claims made by herbal 

medicine manufacturers are unproven

(40)

AQ4 I prefer herbal medicines because they are 

cheap and easily available

(40)

AQ5 It is important to consult a doctor or 

pharmacist before using herbal medicines

(40)

AQ6 I trust published information on traditional 

recipes in commercial channels

(40)

AQ7 The effect of herbal medicine is usually due 

to placebo

(41)

AQ8 Herbal medicine should be further 

researched and evaluated by universities

(41)

AQ9 If herbal medicine has equal effect as a 

chemical drug, I would choose herbal 

medicine

(41)

AQ10 Herbal medicine education should be 

included in continuing medical education 

programs

(41)

AQ, Attitude question.
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Table 4 shows the updated reliability analysis results for the 
knowledge, attitude, and practice (KAP) domains, as well as for all 
items within these domains. The revised results show Cronbach’s 
alpha, McDonald’s Omega (ML), and McDonald’s Omega (HA) values 
of 0.870, 0.874, and 0.867, respectively, for the overall 21 paragraphs 
of the questionnaire.

The split-half reliability coefficient (0.794) was calculated using 
the odd–even splitting method, whereby items were divided into 
two halves based on their sequence order (odd-numbered items vs. 
even-numbered items). The correlation between the two halves was 
then computed and adjusted using the Spearman–Brown prophecy 
formula to obtain the final split-half reliability estimate. These 
values significantly exceed the threshold of 0.70 for acceptable reli-
ability (47). Thus, these results show that the items in the scale are 
highly intercorrelated and likely measure the same underlying con-
struct effectively. Detailed results for each KAP domain are pro-
vided in Table 4.

3.2 Sociodemographic variables

Table 5 presents the sociodemographic characteristics of study 
participants (N = 418). The survey’s age distribution indicates that 
most respondents (58.4%) were in the 18–24 age range. Participants 
aged 55–64 (1.2%) had a smaller proportion. This pattern probably 
indicates that online platforms are more accessible and that younger 
people are more willing to participate in surveys. The gender distribu-
tion of the participants was nearly equal, with 50.2% identifying as 
female and 49.8% as male.

Regarding education, the majority of respondents (56.5%) had a 
bachelor’s degree. The percentage claiming a doctorate (1.2%) was the 
lowest. This distribution suggests that the sample is generally well edu-
cated. Regarding employment status, students accounted for the larg-
est share of participants (42.1%), followed by employed people 
(42.3%). However, only 3.8% of respondents reported being retired. 
The study’s outreach to a younger population or academic community, 
where student and early-career participation is more common, is 
shown in this distribution.

The results show that 11.5% of the respondents claimed they 
always used herbal medicine, although the majority (38.3%)  
said they used it often. This could be because herbal medicines 
are accessible alternatives to conventional medicine, are per-
ceived as safe, or are socially familiar. (40.9%) Of participants 
said they most commonly used herbal medicine for abdominal 
pain, and.

(17.0%) of respondents also reported using herbal medicines for 
a variety of other issues, including, not considered the highest among 

others (11.0%), then metabolic diseases (2.15%), and the least being 
pulmonary disease (0.48%).

3.3 Descriptive statistics for knowledge, 
attitude, and practice

The KAP scores were calculated as the mean of the paragraphs 
within each domain, rather than as a summed total. Specifically, for 
each participant, the domain score was computed by averaging 
responses across all items in that domain. Using the mean rather than 
the sum ensures that the scores remain on the original Likert scale for 
easy interpretation, and this approach maintains comparability across 
domains, even when the number of items differs.

The results show that the mean scores for knowledge, attitude, and 
practice domains equal 2.85, 3.09, and 3.11, respectively.

On a 1–4 Likert scale (midpoint = 2.5), the mean Knowledge 
score of 2.85 is above the midpoint, indicating an overall tendency 
toward agreement/adequate knowledge rather than a neutral or low 
level. Similarly, the Attitude (3.09) and Practice (3.11) means indicate 
generally positive attitudes and practices.

Regarding variability, the standard deviations (Knowledge = 0.49, 
Attitude = 0.46, Practice = 0.54) indicate relatively modest dispersion 
around the means, suggesting moderate clustering of responses rather 
than substantial heterogeneity. The paragraph “Herbal medicines do 
not expire” (Mean = 2.31) was the only knowledge item with a mean 
below the scale midpoint, indicating a relatively lower level of correct 
understanding for that paragraph.

The results show a moderate variation, as indicated by the standard 
deviations of 0.49, 0.46, and 0.54 for each domain, respectively. The 
detailed results for each domain are shown in Supplementary Tables 1–3.

3.4 Correlation analysis for KAP

Table 6 presents the Correlations between the KAP domains and 
their corresponding confidence intervals. The associations among KAP 
scores were investigated using Spearman’s correlation analysis. The 
findings showed that all associations were statistically significant at the 
0.01 level of significance. In particular, there was a significant positive 
association between attitude and practice scores (r = 0.691, p < 0.001), 
indicating that people with more positive attitudes also practice more 
consistently. Knowledge and attitude were positively correlated 
(r = 0.659, p < 0.001), suggesting that more favorable attitudes are asso-
ciated with greater knowledge. Likewise, there was a positive correla-
tion between knowledge and practice (r = 0.501, p < 0.001). Given that 
attitude shows the largest correlation with both knowledge and prac-
tice, these data highlight how intertwined the KAP components are.

TABLE 3  Practice questions in the questionnaire.

Code Item statement Response format Reference

PQ1 When I get sick, I first take herbal medicines 4-point Likert scale (39, 40)

PQ2 I take herbal medicines for acute conditions (e.g., severe pain) 4-point Likert scale (39, 40)

PQ3 I always check the expiry date before taking herbal medicines 4-point Likert scale (39, 40)

PQ4 I advise others to use herbal medicines when they have health problems 4-point Likert scale (39, 40)

PQ5 Source of information about traditional recipes Multiple choice (42)

PQ6 Type of traditional recipes used Multiple choice (42)

PQ, Practice question.
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3.5 Linear regression analysis

Supplementary Figures 1–3 show the plots to check the assump-
tion of regression.

The scatterplot in Supplementary Figure 1 shows a clear positive 
linear trend. The data points are distributed around the fitted regres-
sion line without any visible curvature. There is no evidence of system-
atic deviation suggesting non-linearity.

Supplementary Figure 2 shows the histogram and normal prob-
ability plot (P–P plot) of standardized residuals. The plot shows that 
the residuals appear approximately normally distributed, and the nor-
mality assumption is reasonably met.

Supplementary Figure 3 shows the scatterplot of standardized 
residuals versus predicted values. The plot indicates that the residuals 
are randomly distributed around the zero line without a systematic 
curve or visible funnel-shaped pattern, indicating that the assumption 
of homoscedasticity for standardized residuals is satisfied.

The diagnostic plots indicate that the regression assumptions, 
namely linearity, normality, and homoscedasticity of residuals, are 
satisfied.

In addition, the multicollinearity was examined using the Variance 
Inflation Factor (VIF) for the predictor variables, knowledge and atti-
tude, included in the regression model. The VIF value was 1.345, 
which is much smaller than commonly accepted thresholds (e.g., 
VIF < 5 or the more conservative VIF < 10 criterion). A VIF close to 
1 indicates minimal correlation among the two predictors, suggesting 
that multicollinearity is not a concern in the present regression model.

Therefore, the multiple regression model can be considered statis-
tically appropriate, and its parameter estimates are reliable under the 
classical linear regression framework.

Knowledge and practice were evaluated for their impact on atti-
tude using a multiple linear regression analysis. Detailed results are 
shown in Table 7. The results show that the value of the variance infla-
tion factor of 1.345 indicates that the predictors’ knowledge and prac-
tice domains are not highly correlated, indicating that the 
multicollinearity problem does not exist. The regression model 
explained 63.1% of the variance in the attitude domain (R2 = 0.632, 
adjusted R2 = 0.631, p < 0.001). The ANOVA findings showed that the 
whole model was statistically significant (F = 357.117, p < 0.001), indi-
cating that the combined influence of the predictors, knowledge, and 
practice on attitude is statistically significant. In addition, the results 
show that the two domains appeared as significant:

	•	 Knowledge: t = 13.041, p < 0.001
	•	 Practice: t = 13.514, p < 0.001

These results indicate that the attitude domain is strongly influenced 
by both the knowledge and practice domains. These findings imply that 
attitude is positively influenced by both knowledge and practice.

Safi et al. used Cohen’s f 2 to calculate the effect size within a mul-
tiple regression model in which the independent variable of interest 

TABLE 4  Reliability analysis of KAP and the overall 21 paragraphs of the questionnaire.

Domain Split-
half

Cronbach’s 
alpha

Omega 
ML

Omega 
HA

Knowledge 0.597 0.674 0.710 0.687

Attitude 0.747 0.784 0.786 0.775

Practice 0.604 0.592 0.595 0.572

Overall 0.794 0.870 0.874 0.867

*Overall represents the reliability estimates computed for all domains combined 
(Knowledge, Attitude, and Practice).

TABLE 5  Sociodemographic characteristics of the questionnaire.

Variable Categories Frequency Percent

Age 18–24 years old. 244 58.37

25–34 years old 89 21.29

35–44 years old. 58 13.88

45–54 years old. 22 5.26

55–64 years old. 5 1.20

Gender Male 208 49.76

Female 210 50.24

Education Less than high 

school

6
1.44

High school 

degree

132
31.58

Bachelor’s degree 236 56.46

Master’s degree 39 9.33

Ph.D. 5 1.20

Employment Employed 177 42.34

Retired 16 3.83

Student 176 42.11

Unemployed 49 11.72

Herbal 

medicine 

intake

Never 96 22.97

Rarely 114 27.27

Often 160 38.28

Always 48 11.48

Reason of 

taking herbal 

medicine

Respiratory illness 103 24.64

Urinary tract 

infection

58
13.88

Abdominal pain 171 40.91

Dental pain 120 28.71

Skin problem or 

wound

156
37.32

Joint diseases 77 18.42

Hypertension 57 13.64

Diabetes 34 8.13

Metabolic diseases 9 2.15

Psychology 3 0.72

Digestive tract 8 1.91

Vitamins 3 0.72

Pulmonary disease 2 0.48

Not Considered 46 11.00

Total 847*

*Note that the total of 847 exceeds the sample size of 418 because it is a multiple-response 
questionnaire.
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and the dependent variable are both continuous (43). Cohen’s f 2 is 
commonly presented in a form appropriate for global effect size:

	
=

−

2
2

2
Rf

1 R

where 2R  is the coefficient of determination. Effect size measures 
for f 2 are 0.02, 0.15, and 0.35, indicating small, medium, and large 
effects, respectively.

The effect size f2 for the regression models equals 1.717, indicating 
a large effect of each knowledge and practice domain on the attitude 
domain. This strong effect reflects a high degree of shared variance 
among the KAP domains and indicates that the predictors meaning-
fully contribute to explaining differences in participants’ attitudes.

3.6 Hypothesis test for KAP

Regarding the choice of statistical tests, the KAP scores were 
derived from Likert-scale items, which are ordinal. Given the ordinal 
measurement level, non-parametric tests were preferred.

Even though Likert scores are sometimes treated as approximately 
continuous under the central limit theorem, we adopted a conserva-
tive approach by using nonparametric tests due to the ordinal struc-
ture of the data and the observed non-normality. This ensures 
robustness of inference without relying on distributional assumptions.

The value 2.5 was selected as the reference point because it 
represents the theoretical midpoint (median point) of a 4-point 
Likert scale ranging from 1 to 4. On such a scale, 2.5 lies exactly 
between the lower response categories (1–2) and the higher 
response categories (3–4), so it serves as a neutral benchmark to 
distinguish between below-midpoint and above-midpoint 
responses. The value 2.5 was used as the null median value in the 
one-sample signed test.

Table 8 presents the results of the sign test, which was performed 
to compare the two groups: those scoring less than 2.5 and those scor-
ing greater than 2.5 (the neutral value) on the Knowledge, Attitude, 
and Practice (KAP) domains.

The findings indicate that 75% of participants rated the knowledge 
score above 2.5, 91% rated the attitude above 2.5, and 82% rated the 
practice domain above 2.5. The test values for knowledge, attitude, and 
practice domains are 10.22, 18.08, and 16.15, respectively, with a 
p-value less than 0.001. Since the test sign is positive, the mean for 
each domain is significantly greater than the neutral value of 2.5. This 
confirms that a statistically significant proportion of respondents 
(p < 0.001 for all domains) rated each domain above 2.5.

Cohen’s effect size measures 0.5, 0.8, and 1.1, indicating small, 
medium, and large effects, respectively. The effect size ranges between 
0.50 and 0.88, which, according to Cohen’s criteria for nonparametric 

tests, represents a medium to large effect. This suggests a meaningful 
difference in KAP domains between the two groups, less than and 
greater than the neutral value of 2.5. These findings reflect a wide-
spread favorable KAP toward the use of medicinal plants in the com-
munity. The detailed results for each domain are shown in 
Supplementary Tables 4–6.

3.7 Hypothesis test for KAP with 
sociodemographic variables

Table 9 presents the results of the hypothesis test examining the effect 
of gender on KAP domains across sociodemographic variables. The 
detailed results for each domain are shown in Supplementary Tables 7–11.

The effect size for the Mann–Whitney test is calculated as Cohen’s 
r (small ≈ 0.10, medium ≈ 0.30, large ≈ 0.50), in accordance with 
conventional guidelines for r.

	
=

Zr
N

where Z is the standardized test statistic from the Mann–Whitney 
U test and N is the total sample size.

The effect size for the Kruskal-Wallis test is calculated as Eta-
Squared, with measures of 0.06, 0.14, and 0.23, indicating small, 
medium, and large effects, respectively.

For gender, the Mann–Whitney test shows statistically sig-
nificant differences between male and female participants across 
all three domains (p-value < 0.001). The results show that the 
mean rank for males is higher than that for females in each KAP 
domain. With effect sizes ranging from 0.31 to 0.41, which are 
considered medium according to Cohen’s guidelines, it is evident 
that gender moderately influences knowledge, attitudes, and 
practices in the context studied.

The Kruskal-Wallis test is used to examine the effect of age on 
KAP domains for the other sociodemographic variables.

For age, the results show that there is a statistically significant dif-
ference in knowledge, attitude, and practice scores among the age 
groups (p = 0.009, <0.001, and 0.001, respectively), with an Eta 
squared value of 0.023, 0.065, and 0.035, respectively, suggesting a 
small to moderate effect size. This indicates that while the result is 
significant, the practical difference for knowledge is minimal. Middle-
aged participants (35–54) scored higher in knowledge compared to 
the youngest (18–24) and oldest (55–64) groups.

In addition, the results suggest that age has a clear impact on 
attitudes, with individuals aged 25–44 displaying the most favor-
able attitudes, while younger participants (18–24) exhibit the 
least favorable attitudes. Furthermore, for the practice domain, 
the result indicates a small-to-moderate effect size. This implies 
that practice behaviors vary with age, with middle-aged adults 

TABLE 6  Correlations between the KAP domains.

Variable 1 Variable 2 Correlation P-value Lower C. I. Upper C. I.

ATT KWD 0.659 <0.001* 0.632 0.734

PRA 0.691 <0.001* 0.641 0.741

KWD PRA 0.501 <0.001* 0.431 0.574

*Correlation is significant at the 0.01 level.
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engaging more in the desired practices compared to younger and 
older groups. Overall, age has the strongest influence on attitude, 
followed by practice and knowledge. Middle-aged groups 
(25–54 years) generally demonstrate more favorable outcomes 
across all three domains, while younger (18–24) and older (55–
64) groups tend to have lower scores.

For educational levels, the results show a statistically significant 
difference in knowledge scores (p < 0.001). Individuals with less than 
a high school education had the highest mean rank, suggesting greater 
knowledge in this group, an unexpected result that may warrant fur-
ther exploration.

However, the effect size (0.043) is small, indicating that although 
statistically significant, the practical difference is limited. In addition, 
the result indicates a statistically significant difference in attitude 
scores across education levels (p < 0.001), with less than high school 
and master’s degree holders scoring highest, while PhD holders scored 
lowest. The effect size (0.071) indicates a small-to-moderate effect, 
suggesting a more notable, though still modest, practical impact. 
Furthermore, practice scores significantly differ by education level 
(p < 0.001).

Also, the less-than-high-school group had the highest rank, while 
PhD holders had the lowest. The effect size of 0.047 indicates a small 
practical difference. Overall, the Kruskal-Wallis test indicated statisti-
cally significant differences across educational levels for knowledge, 
attitude, and practice. Despite statistical significance (p < 0.001 in all 
cases), the effect sizes (0.043–0.071) suggest practical significance 
ranging from small to small-moderate. Interestingly, lower education 
levels (Less than high school) often had higher scores, possibly due to 
unique background, cultural, or sampling factors that are worth fur-
ther investigation.

For employment categories, the results show that Knowledge 
scores varied significantly across employment groups (p < 0.001), 
with employed individuals having the highest mean rank, indicat-
ing greater knowledge levels, while students had the lowest 
scores. The effect size of 0.058 suggests a small to moderate prac-
tical difference.

Attitude scores also showed significant differences by employment 
status, with employed individuals scoring the highest and unemployed 
individuals the lowest. The effect size of 0.094 indicates a moderate 
practical difference. Practice scores also differed significantly 
(p < 0.001), with employed individuals ranking highest and students 
lowest. The effect size of 0.065 suggests a small to moderate practical 
difference.

Overall, employed participants consistently scored highest 
across all domains. Students and unemployed participants generally 
scored lower. The effect sizes, ranging from 0.058 to 0.094, indicate 
small to moderate practical significance. These findings imply that 
employment status may play a meaningful role in shaping individu-
als’ knowledge, attitudes, and practices, potentially reflecting differ-
ences in exposure, responsibility, or access to information and 
resources.

Regarding herbal medicine intake, the results show that 
Knowledge scores varied significantly by how often individuals 
took herbal medicine. Those who “Often” or “Always” used herbal 
medicine had higher scores than those who “Never” or “Rarely” 
used it. The effect size (η2 = 0.072) indicates a moderate practi-
cal effect.

Attitude scores also showed significant variation with usage fre-
quency. Individuals who “Often” or “Always” used herbal medicine 
had more favorable attitudes. The effect size (η2 = 0.132) suggests a 
moderate practical significance. Practice scores exhibited the most 
substantial differences across groups. Frequent users of herbal medi-
cine had significantly higher practice scores. The effect size (η2 = 0.148) 
indicates a large effect, highlighting a meaningful association between 
herbal medicine use frequency and related practices.

In summary, the frequency of herbal medicine intake is signifi-
cantly associated with differences in knowledge, attitude, and practice 
scores. Participants who frequently use herbal medicine (“Often” and 
“Always”) consistently report higher scores across all domains. The 
largest effects are observed in the practice domain (η2 = 0.148) and 
attitude domain (η2 = 0.132), suggesting substantial practical differ-
ences. These findings indicate that increased engagement with herbal 

TABLE 7  Analysis of multiple linear regression model.

Variables Coefficients Std. error T-value P-value VIF

(Constant) 0.637 0.093 6.846 <0.001*

KWD 0.427 0.033 13.041 <0.001* 1.345

PRA 0.399 0.030 13.514 <0.001* 1.345

R2 = 0.632, adjusted R2 = 0.631, F = 357.117, P < 0.001. *The variable is statistically significant at the 0.01 level of significance.

TABLE 8  Sign test for KAP domains.

Variable Category Test value P-value Effect size

Knowledge score
Group 1 < =2.5 10.22 <0.001* 0.50

Group 2 > 2.5

Attitude score
Group 1 < =2.5 18.08 <0.001* 0.88

Group 2 > 2.5

Practice score
Group 1 < =2.5 16.15 <0.001* 0.79

Group 2 > 2.5

*The median is significantly greater than 2.5 at the 0.01 level of significance.
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medicine is linked to greater knowledge, more positive attitudes, and 
more active related practices.

3.8 Summary of findings in relation to study 
hypotheses

The statistical findings support the study hypotheses. First, the 
majority of participants demonstrated knowledge scores above the 
midpoint of the scale, indicating moderate to high levels of knowledge 
about medicinal plants. Second, significant positive correlations were 
observed among knowledge, attitudes, and practices (p < 0.001), con-
firming the proposed interrelationships among the KAP domains. 
Third, sociodemographic variables—including age, gender, education 
level, employment status, and frequency of herbal medicine use—were 
significantly associated with KAP scores, supporting the hypothesis 
that demographic factors influence medicinal plant–related knowl-
edge and behavior.

4 Discussion

Building on the statistical findings presented above, this sec-
tion interprets the results within broader cultural, regional, and 
methodological contexts. The present study provides a comprehen-
sive assessment of KAP regarding MP use in the UAE. Our find-
ings reveal important insights into public perceptions and 
behaviors, aligning with and diverging from previous research 
across various cultural and regional contexts. Regional and global 
evidence also illustrates growing scientific and clinical interest in 
plant-derived therapeutics, including systematic reviews of poly-
phenol interventions for metabolic disease and reviews of key 
medicinal plants such as Nigella sativa and Ziziphus lotus (11, 
13, 44).

An important methodological consideration concerns internal 
consistency across KAP domains. Although the overall instrument 
demonstrated strong reliability (α = 0.870), variability was observed 
at the subdomain level. The initial knowledge domain alpha 
(α = 0.502) improved following item-level refinement, suggesting 
potential heterogeneity among the knowledge statements. 
Additionally, the practice domain demonstrated lower internal con-
sistency (α = 0.592), which may reflect the limited number of Likert-
scale items and the multidimensional nature of behavioral constructs. 
Behavioral measures often exhibit lower internal consistency com-
pared to attitudinal scales due to situational variability and context-
dependent responses, and values around 0.70 are generally considered 
acceptable in social science research (45). Similar variability in 

knowledge assessment has been reported in other community-based 
studies (27), underscoring the importance of culturally adapted 
instruments. These findings suggest that future studies may benefit 
from expanding the number of practice items or applying confirma-
tory factor analysis to strengthen construct stability.

Moreover, the current findings indicate that age, gender, educa-
tion, employment status, and MP usage frequency significantly influ-
ence KAP. Males exhibited higher KAP scores than females, contrary 
to Aljawarneh et al., who found no significant gender differences in 
complementary alternative medicine (CAM) use in the UAE (33). This 
difference may stem from differing sample compositions or cultural 
perceptions of MP.

Additionally, age played a significant role, with middle-aged indi-
viduals (25–54 years) exhibiting more favorable KAP scores than both 
younger (18–24) and older (55–64) groups. This aligns with Issa and 
Basheti, who found that middle-aged Jordanians had more positive 
attitudes toward herbal medicine due to increased exposure and 
health concerns (25). However, Chowdhury et al. reported greater 
knowledge among older rural Indian populations, indicating that cul-
tural and educational contexts outline age-related differences (46).

Furthermore, education and employment status also influenced 
KAP, with employed individuals scoring higher than students and 
unemployed respondents. An unexpected finding was that partici-
pants with lower formal education levels demonstrated comparatively 
higher knowledge scores than those with advanced degrees. This result 
should be interpreted cautiously. It may reflect cultural patterns of 
traditional knowledge transmission within families rather than formal 
health literacy. Additionally, sampling composition, self-reported 
measures, and potential response bias may have influenced this out-
come. Given the relatively small proportion of participants in certain 
education categories, these subgroup differences may not fully repre-
sent the broader population. Future research using stratified sampling 
and mixed-methods approaches would help clarify whether this pat-
tern reflects genuine cultural knowledge dynamics or methodological 
effects, a finding that differs from Pungong et al., who found that 
higher education was linked to better knowledge in Cameroon (26). 
This difference may reflect traditional knowledge transmission among 
less formally educated groups in the UAE, necessitating further quali-
tative investigation.

The strong positive correlations observed between knowledge and 
attitude (r = 0.659), knowledge and practice (r = 0.501), and attitude and 
practice (r = 0.691) highlight the interconnected nature of these domains. 
Additionally, knowledge and practice together explained a substantial 
proportion of the variance in attitude (R2 = 0.631), indicating that infor-
mational exposure and behavioral engagement are closely aligned. 
Nevertheless, given the cross-sectional design, these findings should be 
interpreted as associative rather than causal relationships. The results 

TABLE 9  Independent samples test for sociodemographic variables.

Domain Gender Age Education Employment Herbal medicine

P-value Effect 
size

P-value Effect 
size

P-value Effect 
size

P-value Effect 
size

P-value Effect size

Knowledge <0.001* 0.37 0.009* 0.023 <0.001* 0.043 <0.001* 0.058 <0.001* 0.072

Attitude <0.001* 0.41 <0.001* 0.065 <0.001* 0.071 <0.001* 0.094 <0.001* 0.132

Practice <0.001* 0.31 0.001* 0.035 <0.001* 0.047 <0.001* 0.065 <0.001* 0.148

*The mean difference is significant at the 0.01 level of significance.
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support the notion that knowledge, perceptions, and practices toward 
medicinal plants function as mutually reinforcing components within 
the sociocultural context of the UAE, suggesting that Higher levels of 
knowledge were significantly associated with more positive attitudes and 
practices. These findings are consistent with Zhou et al., who highlighted 
that education and awareness campaigns could improve perceptions of 
herbal medicine safety and efficacy (28).

The relatively high proportions of participants scoring above the 
scale midpoint for knowledge (75%), attitude (91%), and practice (82%) 
suggest generally favorable perceptions of medicinal plant use in the 
UAE. However, these patterns should not be interpreted as evidence of 
uniformly comprehensive understanding. The particularly high attitude 
scores may reflect cultural normalization of herbal remedies, which are 
often embedded within family traditions and regional practices. In con-
trast, the more moderate knowledge scores indicate that positive percep-
tions may coexist with partial or perception-based understanding rather 
than fully evidence-based awareness. Similar trends have been observed 
in regional studies in Saudi Arabia and Jordan, where widespread accep-
tance of herbal medicine did not necessarily correspond with detailed 
safety awareness. Therefore, while the numerical findings indicate strong 
engagement with medicinal plants, they likely represent a combination 
of cultural familiarity, accessibility, and perceived safety rather than 
strictly formal health literacy.

However, similar to Aljawarneh et al., we found that frequent MP 
users had significantly higher KAP scores, emphasizing the importance 
of personal experience in shaping perceptions (33).

Furthermore, the strong link between MP use frequency and KAP 
indicates that targeted educational efforts could enhance safe and effec-
tive use. Policymakers should consider integrating awareness of tradi-
tional medicine into public health campaigns, as recommended by Zhou 
et al. (28). Additionally, the unexpected education-level findings empha-
size the importance of culturally sensitive KAP assessments to prevent 
misinterpretation of traditional knowledge systems.

Beyond descriptive statistics, this study makes a unique contribution 
to the regional literature in several ways. First, it represents the first dedi-
cated assessment of medicinal plant–specific KAP in the UAE, distin-
guishing plant-based practices from broader complementary and 
alternative medicine categories. Second, by statistically modeling the 
interrelationships among knowledge, attitudes, and practices, the study 
moves beyond prevalence reporting to examine structural associations 
within the KAP framework. Third, the identification of sociodemo-
graphic patterns within a culturally diverse Gulf population provides 
context-specific insight not previously documented in UAE-based 
research. Collectively, these elements position the study as both an 
empirical contribution to KAP methodology and a regionally relevant 
foundation for evidence-based public health planning in the Gulf.

5 Limitations and future research

This study has several limitations. First, the cross-sectional design 
prevents causal inference about the relationships among knowledge, 
attitudes, and practices. Observed relationships should therefore be 
interpreted as associative rather than causal.

Second, data were collected via an online self-administered 
survey, which may have introduced selection bias by favoring younger, 
more technologically engaged participants. This is reflected in the 
sample’s demographic composition, where the majority were young 

adults (58% aged 18–24 years) and highly educated (56.5% with a 
Bachelor’s degree). Such demographic concentration may limit the 
generalizability of the findings to older individuals and those with 
lower educational attainment. Future studies should employ stratified 
or probability-based sampling approaches to ensure broader demo-
graphic representation.

Third, reliance on self-reported responses may introduce social 
desirability bias, potentially inflating reported knowledge levels or 
positive attitudes toward medicinal plants.

Fourth, although the overall instrument demonstrated acceptable 
internal consistency, variability was observed across subdomains, par-
ticularly within the practice domain. The practice subscale’s lower reli-
ability may reflect the limited number of items and the inherent 
variability of behavioral constructs.

Fifth, structural validity was not formally evaluated using exploratory 
or confirmatory factor analysis. While internal consistency was assessed, 
the absence of factor-analytic validation limits conclusions regarding con-
struct dimensionality. Future research should incorporate factor analysis 
to enhance the instrument’s psychometric robustness.

Finally, the absence of qualitative data limits deeper explora-
tion of unexpected subgroup findings, particularly the higher 
knowledge scores observed among participants with lower levels 
of formal education. Mixed-method approaches could provide 
richer contextual insight. Additionally, as the questionnaire was 
administered in English, interpretation variability among non-
native English speakers cannot be excluded. Future studies may 
benefit from validated bilingual instruments to ensure linguistic 
and cultural equivalence.

Comparative research across Gulf Cooperation Council countries 
may further clarify regional similarities and differences in medicinal 
plant–related knowledge, attitudes, and practices.

6 Conclusion

This study, to our knowledge, represents the first dedicated 
assessment of knowledge, attitudes, and practices related to 
medicinal plant use in the United Arab Emirates. By distinguish-
ing medicinal plants from broader complementary and alternative 
medicine constructs and by integrating analytical modeling into 
the KAP framework, the study provides context-specific, method-
ologically strengthened insight into public perceptions and behav-
ioral patterns in the UAE.

The findings indicate generally favorable engagement with 
medicinal plants while revealing meaningful sociodemographic 
variations and areas requiring targeted educational attention. The 
strong associations observed among knowledge, attitudes, and 
practices underscore the importance of structured, evidence-
based awareness initiatives rather than relying solely on cultur-
ally transmitted perceptions.

From a public health and regulatory perspective, the results support 
several targeted actions: incorporating evidence-based information on 
medicinal plants into national health awareness campaigns; integrating 
herbal medicine safety, drug–herb interaction education, and regulatory 
guidance into healthcare and medical curricula; strengthening labeling 
standards and post-market surveillance of herbal products; and encour-
aging healthcare professionals to routinely inquire about herbal medi-
cine use during clinical consultations.
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Collectively, these measures may promote safer, more informed, 
and culturally sensitive integration of medicinal plant use within the 
UAE healthcare framework.
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