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ABSTRACT

Diabetes is a prevalent global health issue that can be diagnosed and managed in primary health care (PHC).
Nurses are the largest number of health care providers who work with diabetic patients to manage its
complications. One of the significant diabetes management components is nutrition. This study aimed to: (1)
investigate PHC nurses’ level of diabetes-related nutrition knowledge; (2) assess PHC nurses’ perception about
knowledgeability and role in the provision of diabetes nutrition education; (3) explore the relationship between
nurses’ diabetes-related nutrition knowledge with nurses’ background and organizational support. A descriptive
cross-sectional, correlational study was conducted on 163 PHC nurses in Jazan, Saudi Arabia. A self-
administered survey was used for each nurse two times for test-retest reliability. Data were analyzed using
descriptive statistics and correlational tests. Nurses had limited diabetes-related nutritional knowledge with a
mean score of 11.65 out of 20, but the majority perceived themselves as competent and responsible in providing
nutrition education to diabetic patients. The availability of time to attend courses and study on diabetic nutrition,
and being informed about the time and venue programmers of diabetes diet were positively correlated with nurses’
diabetes-related nutritional knowledge. The study highlighted the need to improve the education of PHC nurses
in the field of diabetes nutrition, in particular, the majority of PHC nurses regarded themselves as responsible
for the nutrition education of diabetic patients. As well, organizational factors, such as availability of time and
support, should be considered to enhance nurses’ knowledge.
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INTRODUCTION

Over the past few decades, several studies have focused on the impact of diet on diabetes incidence and prevalence
[1, 2]. The literature underscores not only the widespread effects of nutrition on diabetes progression and
complications but also the role that nurses play in the empowerment of diabetic patients [3]. Helping patients with
chronic health problems acquire self-management skills is one of the major responsibilities of professional nurses.
This is often achieved by educating and counseling them [4]. It is nurses who are primarily responsible for
providing diabetic patients with essential information to enhance their quality of life [5]. Past studies have shown
that patient education has a positive effect on patient outcomes [6]. Therefore, nurses should possess adequate
knowledge to provide patients with the required information. Patients with diabetes have higher hospitalization
rates and tend to be hospitalized for longer durations than their nondiabetic counterparts [7]. Glycemic control is
a cost-effective means of reducing the risk of diabetes complications, and it can be achieved through effective
management [8, 9]. Nutritional management of diabetes, such as consuming a calorie-restricted and/or low-
glycemic-index diet has a great capacity to improve insulin sensitivity [10] reduce the number of hypoglycemic
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and hyperglycemic events [10], and control glycated hemoglobin (HbA1lc) levels [11]. Affordable and easily
implementable nutritional alternatives that enhance the prevention and management of diabetes are highly
valuable [12]. Yet, selecting healthy dietary choices and judging whether a food item is suitable for consumption
based on the dietary requirements is considered challenging for diabetic patients [13]. This lack of understanding
has a major barrier to diabetes self-management regimens [13]. Primary Health Care (PHC) is the first contact of
individuals with the health care system to receive comprehensive services, such as prevention, diagnosis and
treatment, health promotion, referral, etc. [14, 15]. Nurses in PHC, worldwide, are seen as a key in the successful
delivery of primary care services for chronic disease patients [16]. Yet, the majority of previous studies that look
to nurses’ diabetes-related nutrition knowledge focused on nurses in an acute care setting, with very limited studies
look to PHC nurses [17]. Moreover, most people who benefit from primary health services are patients with
chronic diseases such as diabetes [18]. To address these gaps in the literature, this study aimed to (a) investigate
PHC nurses diabetes-related nutrition knowledge, (b) assess PHC nurses’ perception about knowledgeability and
role in providing diabetes nutrition education, and (c) examine the relationship between PHC nurses’ diabetes-
related nutrition knowledge with background characteristics and organizational support.

MATERIALS AND METHODS

A cross-sectional descriptive correlation research design was undertaken. The study was conducted in the province
of Jazan, Saudi Arabia. Jazan was selected because approximately 74% of diabetic patients in Jazan have poor
glycemic control and a lack of understanding about diabetes management [19], with increases in diabetes
complications [18]. This province has 173 PHC centers, which provide free curative, preventive, health-
promoting, and rehabilitative services. For this study, 25 PHC centers, located in different neighborhoods and
having the highest numbers of nurses, were selected.

A convenience sample of 163 nurses who had been working in PHC centers was recruited. Nurses were eligible
if they had been working in PHC centers for more than six months and provide direct patient care. A total of 200
questionnaires were distributed, and 163 were returned resulting in an 81.5% completion rate. To determine the
required sample size, Sample Size Calculator by Raosoft was used and showed that the required sample size was
163. Rates of item-level missing data were <1% for all variables. Also, to determine the required sample size for
two tails correlation test, G-Power was used with an alpha of 0.05, power of 0.80, snd medium effect size (p =.3).
The minimum sample size was 82.

RESULTS AND DISCUSSION

Participants’ background characteristics

The background characteristics of the participants are presented in Table 1. Their mean age was 32.49 years (SD
= 5.460, range = 23-50). The mean duration for which they had been working was 9.39 years (SD = 6.222, range
=1-34), and a majority (90.8%) of them were female nurses. About their educational level, 79.8% held a diploma
in nursing, 18.4% had a baccalaureate (Bachelor of Science in Nursing) degree, and 1.8% of them had a master’s
degree.

Table 1. Background characteristics of the participants (N = 163)

Characteristic Mean SD Range
Age 32.49 5.46 23-50
Years of experience 9.39 6.22 1-34
Number of nutrition-related courses attended 111 0.49 0-5
Characteristic Frequency (n) Percentage (%)
Gender
Female 148 90.8
Male 15 9.2

Educational level

Diploma 130 79.8
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Bachelor 30 18.4
Master 3 1.8

Nurses’ diabetes-related nutrition knowledge

The mean score of knowledge was 11.65 (SD = 2.60, range = 1-18) out of 20. The total percentage of correct
result ranged from 5% to 90% (median = 60%, Interquartile Range = 50-65). Only 49.1% of the nurses believed
that patients with diabetes should limit trans fats in their diet, and 54% did not know that patients with diabetes
should restrict their intake of animal fats. Approximately 62% of nurses did not know that the carbohydrate
contents of foods can be ascertained by referring to food labels. In addition, 49.1% did not know that nonfat or
low-fat milk has fewer calories than whole milk. Moreover, 79.1% did not know that daily cholesterol intake
should be limited to 300 mg. Regarding the items that assessed basic knowledge about diabetes, more than half
of the nurses (46.4%) could not correctly identify the fasting plasma glucose levels that are indicative risk of
diabetes. As well, 31.9% of nurses did not provide correct responses to the items that pertained to the treatment
of the symptoms of hypoglycemia.

Perceived knowledgeability and role in provision of diabetes nutrition education

As shown in Table 2, the majority (71.2%) of PHC nurses perceived their competency to provide nutrition advice
to diabetic patients as “excellent” or “good”, but 79.8% of them reported that they need to update their
knowledge about diabetes nutrition. Fewer than half of the nurses (42.3%) were satisfied with the nutritional
education that they had received. Most of them believed that the nutritional management of diabetes falls within
the scope of their practice. Nurses’ responsibilities include the following: 1) providing basic nutrition education,
2) reinforcing nutrition education, 3) providing comprehensive nutrition education, and 4) teaching patients the
principles of the daily nutritional management of diabetes and assist them with meal planning.

Table 2. Nurses’ Perceived Knowledgeability and Role in Diabetes Nutrition Education (N = 163)

Items Frequency Percentage

Do you believe that you need to update your knowledge about diabetes nutrition? 130 79.8

Yes '

Level of satisfaction regarding nutrition education
Very satisfied/satisfied 69 42.3
Perceived competence in one’s ability to provide nutrition advice
Excellent/good 116 71.2
Fair/poor 47 28.8
Perceptions regarding Nurses’ Responsibilities

Providing basic nutrition education 145 89

Providing comprehensive nutrition education 119 73
Reinforcing nutrition education 125 76.7
Assisting with meal planning 115 70.6
Teaching daily management 115 70.6
Not responsible for providing nutrition education 40 24.5

Organizational support

With respect to diabetes management policies, 76.1% of nurses reported that their PHC centers had such policies,
but only 31.9% reported that they “always or frequently” referred to these policies when providing care to a patient
with diabetes. Most nurses (84%) did not have the time to attend continuing education programs on diabetes, and
only 6.1% “always” had the time to read about diabetes nutrition at work. Only 9.8% of them had access to the
resources that were necessary to acquire or update their knowledge about diabetes nutrition. Most of them (73.6%)
reported that their head nurses rarely helped them improve their knowledge about diabetes nutrition. Nineteen
percent of the participants had “rarely” been informed about existing diabetes nutrition programs.

Variables associated with nurses’ diabetes-related nutrition knowledge

With regard to nurses’ background characteristics, their level of knowledge was unrelated to their age, years of
clinical experience, and the number of nutrition-related courses completed because P >0.05. But, results of the
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Spearman correlation indicated that there was a significantly positive correlation among nurses’ diabetes-related
nutrition knowledge with previous experience in counseling diabetic patients (rs (161) = .332, P = .00). Nurses’
organizational background was positively associated with diabetes-related nutrition knowledge. Among
organizational factors, nurses’ level of knowledge was positively correlated with the availability of time to attend
courses on diabetes (rs (161) =.197, P =.012) and read about diabetes nutrition at work (rs(161) =.255, P =.001),
and being informed about time and venue programmers of diabetes diet (rs (161) =.186, P =.018), but there is no
significant correlation between knowledge level related diabetes nutrition and other organizational support
variables (referring to the diabetes management guidelines/policy in providing care to diabetic patients, having
diabetes management policy guidelines on the center, accessing needed resources to update diabetes-related
nutrition knowledge, and support from head nurses in developing diabetes knowledge) (P >0.05).

This study yielded the following important findings: 1) nurses’ diabetes-related nutrition knowledge was poor; 2)
most nurses had not attended nutrition-related courses during the past five years; 3) a majority of the nurses
believed that they have a role and competency in the provision of diabetes nutrition education to patients; and 4)
there was a positive relationship between the nurses’ diabetes-related nutrition knowledge and organizational
factors. Healthcare professionals who work in PHC centers are perceived as those who primarily offer care to
patients with chronic diseases [20]. However, 75.5% of PHC nurses possess below-average levels of knowledge.
The finding is consistent with previous studies which found that the mean of nurses’ diabetes-related nutrition
knowledge was 12.13 out of 20 [21] and 49.44 out of 100 [22]. In contradistinction to the ADA and WHO
guidelines for diabetes management [23], only 50.9% of the nurses believed that diabetic patients should limited
trans fats from their meals. Simultaneously high cholesterol and LDL levels in diabetic patients increase their risk
of developing heart disease [24], but more than half of nurses did not know that diabetic patients should restrict
their intake of animal fats and daily intake of cholesterol. Their lack of knowledge about the need to restrict one’s
intake of fats may pose challenges to dietary adherence among patients, increase complication rates, length of
hospital stay, readmission rates, mortality, and cost of care [25]. Moreover, very few nurses were able to correctly
indicate the average amount of calories that should ideally be derived from carbohydrates and proteins daily. This
result is consistent with the findings reported by [26]. It means that learning daily calories requirement for diabetic
patients based on the evidence needed to address in nursing curriculum with focuses on patient preference and
update guidelines. Hypoglycemia is a serious and common issue as the prevalence of hypoglycemia is found to
be 65.2% among patient with diabetes [27]. In this study, 68.1% of nurses were able to correctly identify the
appropriate initial treatment for hypoglycemia. The corresponding figures were 62% in past studies [21, 28]. It
means the current finding is consistent with previous studies in different part of the world. Yet, one-third of the
nurses in the current study could not identify the appropriate treatment for hypoglycemia; their lack of knowledge
can lead to serious consequences for patients, such as loss of consciousness, seizures, and mortality. Nurses need
to educate patients and “significant other” in dealing with hypoglycemia.

Although nurses in the current study have limited diabetes-related nutrition knowledge, more than half of them
(69.3%) had provided dietary education to diabetic patients. This is more than the result of PHC physicians who
counsel their patients on diet (66%) [29]. This finding raises concerns about the quality of the advice that nurses
provide to diabetic patients. Nurses’ low levels of knowledge can cause them to provide incorrect and
inappropriate nutrition advice to patients. Diabetic patients may also feel upset and confused when they learn that
the health information that they have been provided with is inaccurate. The ADA has observed that education in
the area of nutrition is an important element of the curriculums that should be used to train all healthcare
professionals [30]. In the current study, a majority of nurses reported that their level of confidence in their ability
to provide nutrition education was “excellent” or “good”. This result is consistent with past findings, which
suggested that nurses overestimate their knowledge about nutrition and diabetes (i.e., perceived knowledgeability
> actual knowledgeability) [21, 28]. 42.3 % of nurses were satisfied with the nutrition education they had received
as part of their nursing program. Compared to another study in the US, more than 70 % of nurses and nursing
students surveyed were satisfied with the nutritional education they received during their nursing program [28]
and (77.5%) were satisfied with the nutritional education they received during school education in another study
[21]. This study indicates a lower level of satisfaction among nurses than the previous study (42.3%). This
suggests that at least two-thirds of them will respond favorably to changes in the nutrition education that is
provided as a part of nursing programs.

There have been inconsistencies related to the effect of background characteristics on nurses’ knowledge about
nutrition. In this study, there was no significant relationship between nurses’ educational level, work experience,
and age with their levels of diabetes-related nutrition knowledge. This indicates that knowledge about the
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nutritional management of diabetes may not be acquired across the years of one’s work experience. The present
findings are consistent with the results that have been reported by previous studies. They found that there was no
significant correlation between years of experience and nurses’ knowledge about nutrition [26, 31]. The number
of courses that nurses had attended did not have a significant association with their level of knowledge. The
insignificant relationship might be rationalized by the limited number of attended courses among these nurses
because on average, they attended 1.1 nutrition-related courses and only 22.1% of them have ever attended.
Updating nutrition knowledge by participating in continuing education programs has been proven to be important
[31] so redesigning the existing education programs might be required. In this study, organizational factors had a
significantly positive relation with nurses’ diabetes-related nutrition knowledge. It means receiving organizational
support can increase PHC nurses’ knowledge. The availability of support and guidance assistance for nurses can
increase their ability in acquiring and updating their knowledge. The majority of nurses believed that the
organization played an important role in improving nurses’ knowledge of diabetes care by organizing workshops
and seminars. Managers’ support for nurses to participate in continuing diabetes education and training was
perceived as a priority [32]. Past studies have shown that educational programs are effective in helping nurses
bridge gaps between their knowledge and skills [33]. In this regard, the present findings can be used to develop
evidence-based educational programs for nurses to improve their knowledge about diabetes. These educational
programs can be offered as in-service training (continuing nursing education). Further, clinical guidelines that
focus on delivering diabetes nutrition education can be developed and implemented in PHC centers. In addition,
based on the study findings, nursing curriculums can be redesigned to ensure that future nurses become adequately
competent in the provision of diabetes nutrition education. Moreover, by understanding the role that
organizational support plays in nurses’ diabetes-related nutrition knowledge, pertinent factors can be addressed
to enhance their knowledge.

CONCLUSION

This study highlighted the lack of diabetes-related nutrition knowledge among PHC nurses and how it is
associated with the availability of time to attend courses and read as well as being informed about the time and
venue programmers of diabetes diet. PHC nurses are at the front line in dealing with diabetic patients but they
need to be well equipped to take their role. Thus, nutrition-related courses ought to be offered as a part of
undergraduate nursing programs or in-service training to equip nurses with adequate knowledge. The selected
teaching methods should include interactive strategies to enhance student learning. This will help nurses develop
their skills, acquire knowledge, and transform theoretical concepts into practical advice. Studies should also
examine the effects of such programs on nurses’ diabetes-related nutrition knowledge and patient outcomes. Our
study suggests that organizational factors influence nurses’ knowledge. Specifying time for these nurses to attend
courses and read up-to-date materials related to diabetes nutrition is an important strategy. Managerial support in
acquiring and updating knowledge is a key imperative in making PHC nurses prepared. Education programs
should focus on improving nutrition management in patients with diabetes for primary health care nurses with a
focuse on the weakest point among nurses such as reading food labels as well as treatment of hypoglycemia
symptoms.
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