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Abstract
Objective: The article describes prevalence of dietary supplements use and dietary practices among 
teachers in public secondary schools in Kikuyu, Kiambu County, Kenya.

Methodology: This was a cross-sectional analytical study which exhaustively sampled 178 secondary 
school teachers stationed in 17 public secondary schools in Kikuyu Sub County. A researcher-
administered questionnaire was used to source for data from the participants. The questionnaire 
gathered information on use of dietary supplements and dietary practices. A 24 hour dietary recall 
questionnaire elicited quantitative data on dietary intakes of specific micro nutrients that is Vitamin 
A, B6, C, D, E, calcium, iron and zinc through all meals and snacks consumed in a day. The 16 food-
group Household Dietary Diversity Score (HDDS) questionnaire obtained qualitative data on DDS 
from the 24-hour recall period [1]. Statistical Package for Social Sciences (SPSS) version 22 was used 
to analyze data. Statistical significance set at p< 0.05. Descriptive statistics used to summarize data. 
Chi-square test used to test the relationship between categorical variables while odds ratio was used 
to test associations.

Results: The prevalence of dietary supplements use among the teachers was 28.7% (n=51). The 
participants had a high dietary diversity (≥6 food groups) at 84.8%, while 13.5% had moderate 
dietary diversity with (4-5 food groups). The mean intakes of vitamin A (2300±4432), Vitamin B6 
(1.43±0.69), iron (28.39±24.7) and zinc (14.40±5.30) were adequate to meet daily requirements for 
most of the participants but the mean intakes of vitamin D (6.906±4.59), E (10.12±5.697), vitamin 
C (42.30±27.09) and calcium (703.04±420.87) were inadequate. The study established significant 
relationship between dietary practices (dietary diversity, nutrient intake) and dietary supplements 
use.

Conclusion: The current study has revealed a prevalence of 28.7% of supplements use among 
teachers, but with insufficient uptake of vitamin C, vitamin E, vitamin D and calcium from dietary 
intake. With the current increase in the cases CVD and cancers in Kenya, it is important for the 
general population to be aware of importance of vitamin C and vitamin E as antioxidants so as to 
reduce the prevalence of these lifestyle diseases. The role of healthcare professionals can also not 
be ignored in advising their clients on importance of eating diversified diets for provision of basic 
specific nutrients needed by the body.
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Introduction
Dietary supplements appear to have attracted much consumer interest with their use increasing 

dramatically over the past 20 years in both the developed and developing world [2-4]. There is 
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increasing appreciation of the role of poor dietary practices as a 
predisposing factor in chronic health conditions and the implications 
it has on public expenditure on health [5,6]. Adequate evidence exists 
that establish the causative link between nutritional deficiencies 
and poor health particularly in chronic disease conditions and this 
engendered new impetus in the efforts to ensure adequate nutrient 
intakes particularly among those that seek to fill the gaps between 
dietary supply and RNIs [7]. In this regard, dietary supplements are 
now gaining recognition among both healthcare fraternity and the 
general population as a means of promoting good health as well as 
being a prophylactic strategy in disease control [8].

Universally, the sales of dietary supplements are estimated 
to be $50 billion, with an annual forecast growth of up to 4% with 
Singapore, Hong Kong and Norway leading in their usage and 
spending in household consumption and use [9]. In South Africa, 
the dietary supplements market is estimated to be worth R7 billion, 
with main categories being fish oils, vitamins, minerals, herbs, fiber 
and probiotics [10]. In Kenya, the last few years have witnessed a 
tremendous growth in the dietary supplements’ market [11]. Large 
multinational companies have engaged or contracted various local 
marketing and distribution agents who in turn have set up ‘health 
shops’ at strategic locations in major urban centers as well as using 
multilevel marketing to augment sales.

For promotion of good health, it is important to ensure adequate 
intake of essential nutrients by having a variety of foods and 
increasing the number of food groups consumed [12]. Dietary intake 
is correlated with a series of positive health outcomes of public health 
concerns. A diet that meets recommendations for both food group 
sand nutrients, [13] and which is associated with disease prevention 
and promotion of optimal health, is considered a high-quality diet 
[14]. Further, nutrient dense diets have been linked to lower risk of 
obesity in children and other chronic diseases [15-17].

Access to good quality diet that is adequate in terms of nutrients 
is essential for human health, productivity and employment output 
[18]. A non-diversified, low quality diet can impact negatively 
on an individual’s health and wellbeing since it may not meet his/
her micronutrient requirements [19-21]. Dietary supplements can 
help bridge the gap between dietary intakes and the Recommended 
Nutrient Intakes (RNIs) for various micronutrients in situations 
where the latter may not be easily attainable through normal diet 
[22]. The use of dietary supplements, however, should not make up 
for poor food choices and inadequate diets. A well-chosen diet will 
promote an adequate intake of all nutrients.

An uptake of 43.5% among Kenyan gym users [23] and 15.5% 
among Kenya league rugby players, [24] has been reported but it is 
uncertain whether the use of dietary supplements has increased due to 
self-medication, aggressive marketing by producers, expensive health 
care or simply owing to inadequate diets. Although many studies 
have described the prevalence, trends and the dynamics in the use of 
dietary supplements in various populations, [25-28] they are mostly 
restricted to profiled groups or to medically challenged subjects who 
often use dietary supplements alongside drug prescriptions. There 
is limited information on the factors and outcomes surrounding 
their use in the general population. In Kenya, there exist minimal 
empirical evidence regarding dietary supplements usage among the 
general adult population and its linkage to dietary practices. This 
study, therefore intends to fill in a gap in the literature on prevalence 
of supplements use and dietary practices among teachers as a 

representation of a general adult population.

Methods
A cross sectional analytical study design was adopted for this 

study. Both qualitative and quantitative methods were used in data 
collection, analysis and presentation. This methodology was chosen 
as it allows the analysis of use of dietary supplements and whether 
dietary practices are related to dietary supplement use among 
secondary school teachers from data collected at one point in time.

Study area
The study was undertaken in17 public secondary schools in 

Kikuyu Sub-County of Kiambu County. The area was chosen due to 
its proximity to city center where many of the major distributors of 
the dietary supplement are located and are sold. It is also among the 
wealthiest counties in Kenya.

Study population
The study targeted teachers in public secondary schools as 

they typically represent the Kenyan working class in the lower 
middle income bracket which constitutes the majority the working 
population in Kenya. They are also considered as key decision makers 
in the local community hence they can influence opinion about use of 
certain products in the local context. A computer generated table of 
random numbers was used to select the participants.

Sampling
The sample size for the number of teachers was calculated by using 

the formula: N= Z2pq /d2 yielding 384 teachers. A finite population 
correction, gave a total of 165 teachers. Ten percent non response 
was factored to get a sample of 182 teachers. A sampling frame was 
prepared consisting of the names, with assigned numbers of all the 
289 teachers from all the 17 public secondary schools in the Kikuyu 
Sub County. Simple random sampling was used to select the study 
participants for the interview through a computer generated table of 
random numbers [29].

Data collection tools
A researcher-administered questionnaire was used to source for 

data on use of dietary supplements while a 24 hour dietary recall 
questionnaire elicited quantitative data on dietary intakes of specific 
micro nutrients that is Vitamin A, B6, C, D, E, calcium, iron and zinc 
through all meals and snacks consumed in a day. The 16 food-group 
Household Dietary Diversity Score (HDDS) questionnaire obtained 
qualitative data on DDS from the 24-hour recall period [30].

Data analyses
Statistical analysis was conducted using the Statistical Package for 

Social Sciences (SPSS) version 22 allowing for quantitative analysis 
by use of descriptive statistics such as means, percentages and 
frequencies. Data on nutrient intake was analyzed using the Nutri-
survey software. The intakes of key nutrients of interest among the 
participants were compared to the Recommended Nutrient Intakes 
(RNIs) to establish the percentage meeting the RNIs. The DDS of the 
respondents was computed by awarding a point to each food group 
eaten over the given period and a total of all points were computed 
[31]. A scale of fourteen food groups was used. An individual dietary 
diversity score was measured by totaling the number of foods or 
food groups taken by a participant 24 hours preceding the recall 
time. Using the fourteen food groups, dietary diversity terciles were 
established namely; low diversity tercile (≤ 3 food groups); medium 
diversity tercile (4 to 5 food groups) and high diversity tercile (≥6 
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food groups) [32-33]. The participants’ DDS was then assessed 
based on their position on the scale. Chi square was used to establish 
relationship between dietary practices (dietary diversity and nutrient 
intake) and DS use. Statistical significance was set at P<0.05.

Logistical and Ethical considerations
Approval to carry out research was sought from Graduate 

School of Kenyatta University. Kenyatta University Ethical Review 
Committee gave ethical clearance while National Commission for 
Science, Technology and Innovation (NACOSTI) gave a research 
permit. The researcher also sought written permission from Sub-
County Education Officer and verbal consent from head teachers of 
the respective school before engaging the teachers in the schools. The 
questionnaire was administered to the participants upon voluntary 
informed consent. The researcher ensured that all information 
obtained was kept in strict confidence. For privacy, the questionnaires 
did not bear the names of the participants nor other means of identity 
linked to individual participants.

Results
Prevalence of dietary supplements use among teachers: The 

prevalence of dietary supplements use among the teachers was 28.7% 
(n=51) (Figure 1), with those taking the supplements reporting 
having taken them for a period of between one month to twelve years.

Types of dietary supplements taken and frequency of use: The 
main types of supplements taken included Omega 3 and 6 which 
were used by 60.8% of the DS users, followed by calcium supplements 
(56.9%). 64.7% of the participants reported taking the supplements 
on daily basis (Table 1).

Reasons for taking dietary supplements: The reasons the dietary 
supplement users gave for taking supplements were varied. The 
majority (59.6%), of the participants said they took the supplements 
on prescription. 29.8% and 25.5%, said they took them to prevent 
diseases or deficiencies and promote good health respectively, while 
2.1% used them to prevent aging or for cosmetic purposes (Table 2).

Dietary practices of the teachers
Individual dietary diversity score based on 24 hour recall: From 

the possible fourteen food groups, the mean DDS was 7.42±1.21 
with scores ranging from 3-11 food groups. In this study, 84.8% of 
the participants had a high dietary diversity (≥6 food groups), while 
13.5% had moderate dietary diversity with (4-5 food groups). Only 
1.7% of the participants were found to have low dietary diversity (≤ 3 
food groups) (Figure 2).

Nutrient intake of selected nutrients among teachers: Nutrient 
intake from 24 hours dietary recall was analyzed using Nutri-survey. 

Selected micronutrients included vitamins A, C, B6, D, E, iron, 
calcium, and zinc. These are micronutrients commonly deficient in 
many populations in SSA and which play key role in maintenance 
of good health [34-35]. The total amounts of nutrient intake from 
all meals and snacks consumed in a day were established. This was 
compared with the Recommended Nutrient Intakes (RNIs) (Table 3). 
The study showed that the mean intakes of vitamin A (2300±4432), 
Vitamin B6 (1.43±0.69), iron (28.39±24.7) and zinc (14.40±5.30) were 
adequate to meet daily requirements for most of the participants but 
the mean intakes of vitamin D (6.906±4.59), E (10.12±5.697), vitamin 
C (42.30±27.09) and calcium (703.04±420.87) were inadequate 
(Table 3).

Relationship between dietary diversity and the use of dietary 
supplements: Cross tabulations was done to establish whether 
there was any relationship between supplement use and meeting the 
minimum dietary diversity. A chi square test established a significant 
association between dietary diversity score and dietary supplement 
use (χ2=6.217, df=2, p=0.045) (Table 4).

Further, dietary diversity and supplement use was associated 
using binary and multinomial logistic regression as reflected in Table 
5. Those using the supplements were 3.15 times likely to meet the 

Figure 1: Dietary supplements use among teachers. Figure 2: Dietary diversity scores of teachers.

Type of Supplement
N=51

n %

Omega 3 and 6 31 60.8

Calcium supplements 29 56.9

Multivitamins 10 19.6

Iron tablets 8 15.7

Spirulina 4 7.8

Frequency of Intake n %

Daily 33 64.7

Weekly 10 19.6

Monthly 5 5.6

Rarely 3 9.8

Table 1: Type of supplement and frequency of use of dietary supplements.

Reasons for taking supplements n %

On prescription 28 59.6

Prevent diseases or Deficiencies 14 29.8

Promote health 12 2505

Beauty or to prevent aging 1 2.1

Table 2: Participants reasons for taking dietary supplements.

*Multiple responses allowed
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minimum acceptable dietary diversity (OR: 3.15; C.I: 1.548; -4.657; P 
value <0.001). Furthermore, those using DS were also noted to be 2.05 
more times likely to have a high dietary diversity (OR: 2.05; C.I; 0.986; 
-4.474; P value = 0.048) (Table 5).

Relationship between participant’s nutrient intake and 
dietary supplements use: Cross tabulation was done to establish the 
percentage of both supplement users and non-users who met the RNI 
of the selected micro nutrients. Majority of both users and non-users 
met the RNIs for vitamin A (users: 86.3%, non-users 56.7%), Vitamin 
B6 (users 86.3% and non-users at 70.9%), iron (users 71%, non-users 
58.3%) and zinc (users: 72.5% non-users: 52.8%). On the other hand, 
only supplement users, respectively had majority fulfilling their RNIs 
for vitamin C (82.4%) vitamin D (68.6%) and calcium (80.4) while 
both users and non-users could not meet their RNIs for vitamin E 
(25% and 17% respectively).When the Chi square test was conducted, 
there was significant association between vitamin A, vitamin C, 
calcium and iron intake and supplement use (p value<0.05). There 
were no significant associations between supplement use and all the 
other selected nutrients (Table 6).

Discussion
The use of dietary supplements established by the current study 

(28.7%) among participants falls below that reported in other studies 
there the prevalence of usage was 47.7% and 43% respectively [36-37]. 
The higher prevalence could be attributed to better socio economic 
environment that prevail in developed countries which imply both 
better access to information on dietary supplements and purchasing 
power [38]. Currently, there are no studies on use of dietary 
supplements in Kenya on a general population.

The main types of supplements taken by the DS users were 
Omega 3 and 6, calcium supplements, multivitamins, iron tablets, 
with most of the participants reporting daily supplement intake. This 
corroborates with other findings that reported calcium, multi vitamins, 
fish oils and iron as being the commonly used dietary supplements 
[37,39,40,]. The Highly Unsaturated Fatty Acid (HUFA) supplements 
are particularly becoming popular due to their reported enhancement 
of cardiovascular health, a growing health threat assuming public 
importance in Kenya [10] while calcium supplements are popular 
with the older people trying to prevent/manage musculoskeletal 
conditions such as osteoporosis and osteoarthritis [41].

There are many reasons as to why people take supplements. In this 
study the main reasons cited included, medical reasons (supplements 
taken on prescription), to prevent diseases or deficiencies and to 
promote health. This findings are consistent with those of other 
studies, [40,42] that reported the main reasons cited for the use of DS 
were maintenance of good health, bone health, and filling nutrient 
gaps. This findings underscores the lengths individuals are willing to 

Nutrient Mean intake 
(SD)

Reference value
Men(women)

% of those meeting 
RNIs

Vitamin A (µg) 2300 ± 4432.08 600(500) 65.2

Vitamin B6(mg) 1.43 ± 0.69 1.3(1.3) 75.3

Vitamin C (mg) 42.30 ± 27.09 45(45) 40.4

Vitamin D (ug) 6.906 ± 4.59 10 (10) 42.1

Vitamin E (eq) 10.12 ±5.697 12(12) 19.7

Calcium (mg) 703.04 ± 420.87 1000(1000) 43.8

Iron (mg) 28.39 ± 24.7 27.4(58.8)a 61.8

Zinc (mg) 14.40 ± 5.30 14(9.8)a 58.4

Table 3: Nutrient intake of selected nutrients among the participants.

FAO/WHO 2001; WHO/FAO 2004   aBased on a low bioavailability level of 5%

N=178

DDS level
Dietary supplement use Chi square

P value
Yes % No % χ2

Low DD 0 0 3 2.4

6.217 0.045*Moderate DD 0 17.6 15 11.8

High DD 42 82.4 109 84.4

Table 4: Relationship between dietary diversity and dietary supplements use.

*significance (p=0.05)

95% CI

Dietary diversity Odds Ratio Upper Lower P-Value

Minimum Acceptable Dietary diversity

Unmet * - - -

Met 3.15 4.657 1.548 <0.001

Dietary diversity category

Low diversity * - - -

Moderate diversity 1.50 2.637 0.610 0.447

High diversity 2.05 4.474 0.986 0.048

Table 5: Association between dietary diversity and supplements use.

Reference category: Not using supplement
*Base category

RNI Men/ 
(women)

Users 
(n=51)

Non-users 
(n=127) Total

Chi-
Sq.
χ2

p- 
valueN % n %

VITAMIN A (µG)

MET RNI
600(500)

44 86.3 72 56.7 65.2 5.27 0.047*

UNMET RNI 7 86.3 55 43.3 34.8 - -

VITAMIN C (MG)

MET RNI
45(45)

42 82.4 30 23.6 40.4 5.86 0.037*

UNMET RNI 9 17.6 97 76.4 59.6 - -

VITAMIN B6 (MG)

MET RNI
1.3(1.3)

44 86.3 90 70.9 75.3 5.86 0.037*

UNMET RNI 7 13.7 37 29.1 24.7 - -

VITAMIN D (µG)

MET RNI
10(10)

35 68.6 40 31.5 42.1 1.23 0.558

UNMET RNI 16 31.4 87 68.5 57.9 - -

VITAMIN E (EQ)

MET RNI
12(12)

13 25 22 17 19.7 1.54 0.218

UNMET RNI 38 75 105 83 80.3 - -

CALCIUM (MG)

MET RNI
1000(1000)

41 80.4 37 29.1 43.8 6.04 0.015*

UNMET RNI 10 19.6 110 70.8 56.2 - -

IRON (MG)

MET RNI
28(58)

36 71 74 58.3 61.8 2.77 0.038*

UNMET RNI 15 29 53 41.7 38.2 - -

ZINC (MG)

MET RNI
14(9.8)

37 72.5 67 52.8 58.4 2.12 0.182

UNMET RNI 14 27.5 60 47.2 41.6 - -

Table 6: Relationship between nutrient intake and dietary supplements use.

*significance (p=0.05)
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go in order to maintain good health.

Most of the participants in this study had a high dietary diversity 
with a mean DDS of 7.42±1.4. This is despite the study being 
conducted during a relatively dry season. The findings of this study 
correspond with that of a study where eating behavior and dietary 
diversity among adults in an Urban and Rural districts, had a mean 
DDS of 7.72±1.44 SD [43]. The high dietary diversity reported in this 
study could be attributed to fair incomes levels of the participants 
who were serving government employment with a monthly salary. 
This had positive implications on their purchasing power enabling 
them access to wide variety and options for food.

The mean intake of vitamin A, vitamin B6, iron and zinc in this 
study was relatively high (above the RNIs) with over 60% of the 
participants being able to fulfill their daily requirements. This could be 
attributed to high dietary diversity as well as moderate consumption 
of animal foods. Animal foods particularly meat products are 
good sources of highly bio available iron, zinc and vitamin A. 
These findings agree with another study which found that some 
participants took more than the UL (Upper Level of Tolerable Intake) 
for some nutrients from food alone [39]. This shows that with good 
dietary diversity, one can be able to attain most of his daily nutrient 
requirements. The current study has revealed insufficient uptake of 
vitamin C, vitamin E, vitamin D and calcium which can be improved 
through diversified diets. With the current increase in the cases CVD 
and cancers in Kenya, it is important for the general population to 
be aware of importance of vitamin C and vitamin E as antioxidants 
so as to reduce the prevalence of these lifestyle diseases. The role of 
healthcare professionals can also not be ignored in advising their 
clients on importance of eating diversified diets for provision of basic 
nutrients needed by the body.

The study further established significant association between 
dietary diversity and dietary supplements use with users of dietary 
supplements having a higher DDS than non-users. This corresponds 
with other findings that found out that DS use was co-related to 
better dietary patterns [39, 44]. Non-users of dietary supplements 
were found to have higher prevalence of the consuming high fat, low 
fiber diets, low fruit diets. This could be due to the concomitant high 
levels of health and nutrition consciousness among users of dietary 
supplements implying that DS users would normally be keener on 
their all-round nutrition and make greater efforts to eat correct.

The study further revealed significant differences in dietary 
supplements use and the dietary adequacy of the participants. There 
were significant differences in intakes and the fulfillment of RNIs 
of vitamin A, vitamin C, calcium and iron between DS users and 
non-users. These results corroborate those of other studies which 
have similarly shown that those taking DS were more likely than 
non-users to consume better diets and also try to improve their total 
nutrient intake [45,40,39]. This could also be credited to the fact that 
dietary supplements use is also associated with higher overall health 
consciousness among subjects, which translates into better practices 
including dietary choices and patterns.

Conclusion
Almost a third of the participants (28.7%) took dietary 

supplements with most of the supplements users taking omega 3 and 
6 and calcium tablet for maintaining bone density and general health. 
Dietary supplements usage was significantly associated with dietary 
diversity with users of dietary supplements tending to have a higher 

dietary diversity score than non-users. A significant association was 
also established between dietary supplement use and the intakes of 
certain nutrients including vitamin A, C and the minerals; iron and 
calcium. Those taking supplements were found to be more likely 
to fulfill their RNIs for these nutrients than non-users. Dietary 
supplements contribution to nutrient intake was not assessed. More 
studies should be done on other healthy population sub-groups to 
build the weight of evidence of DS and the contribution of dietary 
supplements in achieving dietary adequacy.
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