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Abstract

Background: Globally, irritable bowel syndrome (IBS) influences an estimated 4% to 10% of the
population. Patients with IBS are vulnerable to micronutrient deficiencies as a result of inadequate dietary
intake and impaired intestinal absorption. Aims: This study aimed to assess pharmacists’ knowledge,
attitude, and practice (KAP) regarding micronutrient deficiencies among patients with IBS, as well as to
ascertain factors associated with KAP scores. Methods: This study was a cross-sectional study conducted
between October 2025 and March 2026. Data were collected from pharmacists working in community
pharmacies in Babil Province. The KAP questionnaire comprised of four sections. Results: The total of 66
out of 80 pharmacists were included in this cross-sectional survey. The results demonstrated that the high
proportion of pharmacists had moderate knowledge (36.4%), moderate attitude (65.2%), and good practice
(51.5% ). A significant positive correlation was reported between scores for knowledge and attitude and
between knowledge and practice scores. A significant positive correlation was also demonstrated between
attitude and practice scores. Conclusion: The present study demonstrated that the high proportion of
pharmacists had moderate knowledge and attitudes as well as good practice regarding micronutrient
deficiencies.
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Introduction

One of the prevalent chronic gastrointestinal disorder is irritable bowel syndrome (IBS). It is characterized
as a dysfunction of brain-gut interaction and associated with a decrease in patients’ quality of life [1][2].
Globally, IBS influences an estimated 4% to 10% of the population. The altered bowel habits, abdominal
pain, diarrhea or constipation are the common features of IBS. IBS exhibits in three primary bowel habit
prototypes: constipation-principal I1BS, diarrhea-principal IBS, and mixed-type IBS [3]. Several evidences
indicate that many factors attributed to pathophysiology of IBS, including visceral hypersensitivity,
triggering of immune system, food sensitivities, decreased in gut motility, gut microbiome alteration [4].
Patients with IBS are vulnerable to micronutrient deficiencies as a result of inadequate dietary intake and
impaired intestinal absorption. Deficiencies are particularly common for vitamin D, B-complex vitamins,
iron, and zinc. These micronutrients play essential roles in immune regulation, neurological function, and
cellular metabolism; consequently, their deficiency has been associated with cognitive impairment, and
dysfunction of multiple organ systems [5][6]. Several studies have demonstrated an inverse association
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between serum level of vitamin D and the severity of IBS symptoms, implying that higher levels of vitamin
D may related to milder psychological symptoms. Vitamin D is considered to improve the IBS
manifestations through improving immune function and reducing psychological symptoms [7][8][9]. A
study conducted among patients with IBS indicated that zinc deficiency may reduce the digestion and
absorption of carbohydrates and could be associated with pathology of IBS [10].

Since there are no specific biomarkers or laboratory tests for the specific diagnosis of IBS, this highlights
the significant role of pharmacists in patients education and in the reduction and prevention of drug-related
problems (DRPs) [11][12]. Most studies have demonstrated the impact of clinical or community
pharmacists’ knowledge, attitude and practices (KAP) on the management of patients with IBS
[12][13][14]. However, there is a lack of studies assessing pharmacists’ KAP regarding micronutrient
deficiencies in IBS. Therefore, the enhancement of IBS treatment approaches as well as reduction of
hospitalization necessitate an improvement of proficiencies of pharmacists in the future studies. This study
aimed to assess pharmacists’ KAP regarding micronutrient deficiencies among patients with I1BS, as well
as to ascertain factors associated with KAP scores.

Materials and Methods

Study Design and Settings

This study was a cross-sectional study conducted between October 2025 and March 2026. Data were
collected from pharmacists working in community pharmacies in Babil Province. The study employed an
online questionnaire developed based on an extensive review of the literature regarding micronutrients
deficiency among patients with IBS [5][10][12][15][16]. All pharmacists who had worked in community
pharmacies for at least one month, despite of whether they also held roles in hospital, clinical, or academic
settings, and who authorized to contribute in the study were included. Pharmacists who were not working
in community pharmacies or who declined to participate were excluded. The total of 66 out of 80
pharmacists were included in the study after excluding those who participated in the pilot study and those
who refused or did not complete the questionnaire. Ethical approval for the conduct of the study was
obtained from College of Pharmacy, University of Babylon. Participation was voluntary, and participants’
anonymity and confidentiality were strictly preserved.

Data Collection

The KAP questionnaire comprised of four sections. Pharmacists’ socio-demographic characteristics,
including age, gender, educational qualification, years of experience in pharmacy practice, type of practice
setting, and whether they had received any formal training in nutrition or dietary supplement counseling,
were addressed in the first section. The subsequent three sections, involving 30 items. Each 10 items have
assessed pharmacists’ knowledge, attitude, and their practices concerning micronutrient deficiency
associated with IBS. The validity of the questionnaire was reported by Pharmacy specialists. Additionally,
the questionnaire demonstrated adequate reliability (Cronbach’s alpha = 0.82) as a consequence of a pilot
study performed among 10 pharmacists.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS, version 24) was employed in analysis of the data of
research. The normality test was employed to evaluate the distribution of data. For expression of continuous
data, median and interquartile range was employed. The frequency (N) and percentage (%) were utilized
for representation of categorical data. For evaluating the score of knowledge, the one point was indicated
for each correct answer. The total knowledge’s score (0 to 10) was categorized into three categories
according to Bloom’s cutoff points, involving poor (0 to 5), moderate (6 to 7), and good (8 to 10). The total
scores for both of attitude and practice were ranged from 10 to 50 as each item was assigned according to
5 points Likert scale. The total score was presented as three categories, involving poor ( 10 to 33), moderate
(34 to 41), and good (42 to 50). A statistical significant results were exhibited at p-value smaller than 0.05.
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Spearman’s correlation test was employed for evaluation of association between scores of KAP. The factors
affecting on knowledge, attitude, as well as practice scores were investigated through utilization of Kruskal-
Wallis and Mann-Whitney U tests.

Result and discussion

Results

About 66 out of 80 online questionnaires were included in the research, the response rate was reported
responsible ( 82.5%). The participants were male (56.1%) and female (43.9%). Table 1 demonstrated that
47% of the pharmacists were aged < 25 years, followed by 45.5% aged 26-30 years, while only 7.6% were
aged 31-40 years. Regarding educational qualifications, the majority of participants confined a Bachelor of
Pharmacy (B.Pharm) degree. A smaller proportion of respondents held postgraduate degrees, including
(12.1% and 4.5%) 12.1% holding a Doctor of Philosophy (Ph.D.) and 4.5% having a Master of Science
(M.Sc.), degree. The majority of respondents (53%) specified having one to three years of experience in
pharmacy practice. Additionally, 19.7% had less than one years of experience, and 18.2% had four to six
years of experience. A smaller proportion of participants (9.1%) indicated seven to ten years of experience.
On the other hand, the high proportion of respondents (63.6%) worked in community pharmacists only.
The 21.2%, 9.1%, and 6.1% of respondents have held additional roles in hospital, clinical, and academic
setting, respectively. The majority of participants (59.1%) reported having participated in nutrition training,
while 40.9% indicated that they had not received any such training.

Table 1. Pharmacists’ socio-demographic and clinical characteristics (n=66)

Variable Subcategories Frequency Percent
(N) (%)
Age <25 31 47
26-30 30 455
31-40 5 7.6
Gender Male 37 56.1
Female 29 43.9
Educational qualification B.Pharm 55 83.3
M.Sc. 3 4.5
Ph.D. 8 12.1
Pharmacy practice experience (years) <1 13 19.7
1-3 35 53
4-6 12 18.2
7-10 6 9.1
Practice setting type Community 42 63.6
Hospital 14 21.2
Clinical 6 9.1
Academic 4 6.1
Participation in formal nutrition Yes 39 59.1
training No 27 40.9
Abbreviations: B.Pharm (Bachelor of Pharmacy), M.Sc. (Master of Science), Ph.D. (Doctor
of Philosophy).

Table 2 showed that the median knowledge score of pharmacists was six out of ten ( IQR=3). The median
attitude score was 40.5 out of 50 (IQR=6.25). Finally, the median practice score was 42 out of 50
(IQR=9.25).
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Table 2. Demonstration of Pharmacists’ knowledge, attitude, and practice scores (n=66)

Variable Median IQR
Total score of knowledge 6 3
Total score of attitude 40.5 6.25
Total score of practice 42 9.25
IQR= Interquartile range (Q75-Q25)

When the KAP scores were categorized into three levels (poor, moderate, and good), the finding of this
research revealed that the majority of pharmacists exhibited moderate knowledge (36.4%), followed by
33.3% who verified poor knowledge and 30.3% who exhibited good knowledge regarding micronutrient
deficiency among patients with IBS. Regarding attitudes concerning micronutrient deficiency, the analysis
exhibited that the highest proportion of pharmacists (65.2%) had a moderate level of attitude, while a
smaller proportion (31.8%) exhibited a good attitude. Only 3% of pharmacists had a poor attitude. In terms
of practice, the results revealed that the majority of pharmacists (51.5%) demonstrated good practice in
managing patients with IBS who suffer from micronutrient deficiency. Lower proportion of participants
demonstrated moderate (27.3%) and poor (21.2%) levels of practice as shown in Fig.1.
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Fig. 1. Clustered bar chart of knowledge, attitude, and practice categories (n=66)

Spearman'’s rank correlation analysis was performed to assess associations among KAP scores. The results
demonstrated a statistically significant weak positive correlation between knowledge and attitude scores
(r = 0.281, p = 0.023) and between knowledge and practice scores (r = 0.244, p = 0.048). Furthermore, a
statistically significant moderate positive correlation between attitude and practice scores (r = 0.515, p <
0.001). These findings propose that pharmacists’ attitude may persuade their practices in managing
micronutrient deficiencies among patients with IBS as illustrated in Table 3.

Table 3. Correlation among knowledge, attitude, and practice scores among pharmacists (n = 66)

Variables r p-value
Knowledge and Attitude scores 0.281 0.023*
Knowledge and Practice scores 0.244 0.048*
Attitude and Practice scores 0.515 <0.001*
r = Spearman'’s rank correlation coefficient (p), * Statistically significant at p < 0.05.

Table 4 reported that age, gender, educational qualification, periods of experience in pharmacy practice,
types of practice setting, and participation in nutrition training were not significantly associated with
knowledge and attitude scores. On the other hand, participation in nutrition training was just demographic
variable significantly associated with pharmacists’ practice (p = 0.02). Other variables, involving age,
gender, talents in education, periods of experience in pharmacy practice, and types of practice setting, were
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not significantly associated with practice score.

Table 4. Association between demographic variables with knowledge, attitude, and practice scores
' Knowledge Attitude Practice score
Variable N (%) score score Median[IQR]
Median[IQR] Median[IQR]
Age
<25 31 (47%) 6 [3] 40 [5] 42 [9]
26-30 30 (45.5%) 6 [3] 41 [8] 40.5 [11]
31-40 5 (7.6%) 53] 41 [5] 43 [8]
p-value @ 0.55 0.74 0.272
Gender
Male 37 (56.1%) 6 [3] 40 [9] 40 [11]
Female 29 (43.9%) 71[3] 41 [5] 42 [8]
p-value® 0.27 0.93 0.64
Educational qualification
B.Pharm 55 (83.3%) 6 [3] 40 [5] 42 [9]
M.Sc. 3 (4.5%) 6 44 42
Ph.D. 8 (12.1) 6 [5] 39 [10] 40.5 [12]
p-value @ 0.94 0.88 0.89
Pharmacy practice experience (years)
<1 13 (19.7%) 6 [3] 41 [4] 42 [5]
1-3 35 (53.0%) 6 [3] 40 [6] 42 [10]
4-6 12 (18.2%) 6.5 [2] 43.5 [8] 39.5[10]
7-10 6 (9.1%) 511] 36.5 [7] 42 [15]
p-value @ 0.19 0.16 0.51
Practice setting type
Community | 42 (63.6%) 6 [3] 40 [6] 41 [10]
Hospital 14 (21.2%) 6.5 [3] 41 [6] 43 [7]
Clinical 6 (9.1%) 5 [1] 39 [8] 41 [10]
Academic 4 (6.1%) 8 [4] 43.5 [16] 445 [6]
p-value @ 0.174 0.726 0.08
Participation in formal nutrition training
Yes 39 (59.1%) 6 [3] 41 [7] 43 [6]
No 27 (40.9%) 6 [2] 40 [5] 40 [9]
p-value P 0.54 0.6 0.02*
" Statistically significant at p < 0.05, ? Kruskal-Wallis test, ” Mann-Whitney U test

Discussion

Micronutrient deficiencies, including vitamin B12, Vitamin B9, iron, and vitamin D was prevalent among
50% of patients with IBS [17]. As the essential responsibilities of pharmacists in the monitoring and
mitigation of micronutrient deficiencies, evaluating their KAP is important for determining gaps and
enlightening targeted educational interventions, consequently improving patient counseling training and
clinical outcomes among patients with IBS [18].

The present study revealed that the majority of pharmacists had a moderate knowledge (36.4%) regarding
micronutrient deficiency among patients with IBS, whereas 33.3% showed poor knowledge and 30.3%
exhibited good knowledge. These findings specify the presence of a gap in pharmacists’ knowledge
regarding micronutrients deficiencies, which may influence the appropriateness of their dietary
recommendation. Although no directly comparable studies were indicated, similar trends were
demonstrated in studies evaluating understanding of pharmacists concerning micronutrients or vitamin
deficiencies. A similar finding was reported by Suleiman and colleagues’ research, which found that a
higher proportion of pharmacists (37%) demonstrated good knowledge regarding the importance of
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nutrition as a therapeutic approach for diseases in general, although the study did not specifically address
IBS [19]. Another Sudanese study conducted among pharmacists demonstrated that the majority (78.6%)
had a good understanding of IBS and its diagnosis; however, they reported inadequate knowledge regarding
the role of nutrition and lifestyle modification in managing the disease [16]. On the other hand, considering
the pharmacists’ attitudes in monitoring and managing of micronutrients deficiencies and their role in
providing consultation about proper usage of dietary supplements and avoiding their side effects, the study
demonstrated that the highest proportion of pharmacists (65.2%) had a moderate level of attitude, while a
smaller proportion (31.8%) exhibited a good attitude. Only 3% of pharmacists had a poor attitude. Similar
study reported that the majority of pharmacists (55%) exhibited positive attitude regarding IBS [16].
Another study conducted among Turkish community pharmacists revealed that, despite of their positive
attitudes with regard to celiac disease, their knowledge and practice endured insufficient [20]. The present
research findings demonstrated that the majority of pharmacists (51.5%) practically good in managing
patients with IBS who suffer from micronutrient deficiency. These results were harmonious with earlier
research, that has exhibited that a high proportion of pharmacists are confident that the combination of
nutritional and pharmacological approaches are effective in the treatment of various diseases [21].
However, other studies have indicated findings that dissimilar to the present study, demonstrating
insufficient expertise among pharmacists regarding micronutrients deficiencies as well as celiac disease
[20][22].

The pharmacists’ knowledge regarding micronutrient deficiencies influences on their attitude and practice
In managing patients with IBS as reported in the results of the present study. The results reported a
statistically significant weak positive correlation between knowledge and attitude scores and between
knowledge and practice scores. Furthermore, a statistically significant moderate positive correlation
between attitude and practice scores. These results are coherent with those of a cross-sectional study
conducted among pharmacists and physicians to assess their KAP regarding IBS, which demonstrated that
their knowledge significantly inspired both attitudes and practices, as well as the influence of attitudes on
practice [23]. The findings of the present study were not parallel with study conducted among pharmacists
about recommended dosage of micronutrients that reported the uncorrelated relationship between their
knowledge and attitudes [24].

Regarding the factors affecting the pharmacists’ KAP, the present study exhibited that age, gender,
educational qualification, periods of experience in pharmacy practice, types of practice setting, and
participation in nutrition training were not significantly associated with knowledge and attitude scores. The
present study was parallel with previous study conducted among pharmacists exhibited that their knowledge
regarding recommended daily need for micronutrients does not influenced by their educational level or
periods of experience or practice [24]. This study was not consistent with another study conducted among
Ethiopian pharmacists revealed that age, education level, years of work in pharmacy are significantly
influence on pharmacists’ knowledge considering nutritional supplements [25]. Another study indicated
that the majority of pharmacists are female and demonstrated a good knowledge [16].

The present study demonstrated that participation in nutrition training was just demographic variable
significantly associated with pharmacists’ practice. The present study was inconsistent with previous
studies, which indicated that confidence of pharmacist in their experience, pharmacists’ gender, their
educational skills, economic factor, and practice setting are the motivated factors that impact on their
practice [26][27][28][29]. The limited sample size as well as participation of pharmacists of a specific city
were the major limitations of this research. A study conducted in several cities and with participation of
larger pharmacists are suggested in future researches.

Conclusions

The present research exhibited that the majority of pharmacists exhibited moderate knowledge, moderate
attitude, and good practice regarding the aspect of micronutrient deficiency accompanying with IBS.
Furthermore, their knowledge was significantly correlated with their attitudes and their practices. Finally,
this study highlights the responsibilities of pharmacists for motivation of quality of life among IBS patients.
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