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Abstract
Background: Adult vitamin D deficiency, which is a public health problem in low-income countries, is correlated
with increased mortality. Although health care workers (HCWs) in Ethiopia are educated on important minerals their
counseling on the uses of vitamin D and its possible sources was not witnessed since their knowledge and practice is
low. The main aim of this study is to explore barriers to good knowledge, positive attitude, and practice of health care
providers on adult vitamin D.
Methods: An exploratory qualitative study is done in three ecologies covering highland, midland, and lowland. The
size of 27 participants was fixed by saturation of ideas. In-depth interviews were conducted among leaders and HCWs
of different professional groups in health centers and hospitals. Moderators were Ph.D. holders. An interview guide
was developed after reviewing research that was translated into the local language. Interviews were audio-taped,
transcribed and, translated. Open Code software was used to code and categorize the data. Themes were developed
using thematic analysis which is presented using themes and sub-themes.
Result: The main barriers are related to health systems, HCWs’ understandings, and the educational system. Lack of
attention by the health systems’ leadership, missing adult vitamin D as a priority in health programs, lack of capacity
building scheme and the absence of adult vitamin D management and treatment guidelines are barriers related to
the health system. On the other hand, health care professionals believed that the prevalence of adult vitamin D deficiency is insignificant and vitamin D deficiency is only an issue related to children. Besides, the absence of studies,the
focus of the medical curriculum on child vitamin D and the inadequacy of laboratory investigation are barriers related
to the education system and research.
Conclusion: Adult vitamin D deficiency is a neglected public health problem with many barriers related to diagnosis
and treatment. Barriers are related to the professionals themselves, their leadership, health facilities, and the education
system. The government should give attention to adult vitamin D management and treatment, continuous on the job
training, development of guidelines, purchase of laboratory equipment, the inclusion of adult vitamin D in pre-service
and, in-service training curriculums.
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Background
Several studies showed that Vitamin D is essential
for bone health, extra skeletal tissues, in regulating
cell growth and cancer prevention, boosting immune
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function and infection control and, also in blood pressure
regulation and cardiovascular disease. Low vitamin D
status has been strongly associated with increased overall
mortality [1–3].
Skin synthesis through exposure to ultraviolet B radiation is the vital source of vitamin D. However, even living
in the equator does not ensure vitamin D sufficiency [4].
Fatty fish and fish liver oil are among the few natural food
sources for vitamin D.
Health care providers should consistently educate their
communities on the uses of vitamin D and its possible
sources. However, sporadic surveys done in different
parts of the World including sub-Saharan Africa indicated that the level of knowledge, attitude, and practice
on adult vitamin D deficiency among health care providers is not as expected.
Many health professionals are unable to effectively provide nutrition counseling including vitamin D which may
be related to inadequate training, resulting in inadequate
knowledge, skills, and low confidence to provide care in
nutrition [5, 6]. This problem may arise from the different
barriers at different stages of the health system, such as
low priority given to nutrition education during medical
school, inadequate faculty to provide nutrition training
[7, 8].
However, there is limited information with regards to
this issue and to the best of the authors’ knowledge no
study has been conducted which document the barriers
to good knowledge, positive attitude, and practice in the
African context which warrants the conduct of such a
study in one of the most populous countries with varied
agro-ecological zones, Ethiopia.
The main aim of this study is therefore to explore barriers to good knowledge and positive attitude and good
practice of health care providers on adult vitamin D in
selected ecological zones.

Methods
This descriptive study employed an exploratory design
using purposive sampling to produce qualitative data
on barriers to good knowledge, positive attitude, and
enhanced practice of health professionals on adult vitamin D deficiency. The study was conducted in three
ecological zones covering highland, midland, and lowland (Addis Ababa, Menze-Gera and Qewot Districts) of
Ethiopia.
The size of participants for the study was determined
based on the saturation of ideas. A total of 27 in-depth
face to face interviews were conducted in selected health
facilities to understand the perceptions of health care
providers on barriers to good knowledge, positive attitude, and good practice on adult vitamin D deficiency.
Technical leaders of selected health facilities (medical
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directors and the like) were recruited as key informants from each selected facility. These participants were
identified from different professional groups in health
centers and hospitals. Besides, key informants were also
recruited from programmers in the health sector including responsible unit head/program officers from the
Federal Ministry of Health, regional health bureaus, and
Ethiopian Public Health Institute (EPHI). Rapport was
built between the research team and study participants
before the commencement of the study. Study participants knew most of the research team members as they
are closely working with the health sector.
A total of three male Health professionals who hold a
Ph.D. in public health having significant experience in
conducting qualitative interviews were recruited as data
collectors and the principal investigator was their supervisor. Training was provided for the field staff and an
intensive supervision was also done.
The questionnaire was developed after reviewing pertinent researches done on the issue. The questionnaire was
translated into Amharic. Interviews were semi-structured
and took place in a quiet room. They lasted between 30
and 40 min and they were audiotaped. Notes were taken
during the interview by an experienced research assistant. The interviews were moderated by the principal
investigators of the project. Interviews were started with
29 general questions. Then, probing questions asked, as
needed to get a more in-depth understanding of the participants‘ barriers to good knowledge, positive attitude,
and practice of health care providers on adult vitamin D.
A continuous probing, nondirective and reflective techniques of questions were very important to encourage
the participants when they encountered bizarre with the
interviews.
No repeat interviews were carried out. Each interview was fully translated and transcribed. Open Code
Software was used to code and categorize the qualitative data. Themes were developed from common issues
mentioned by the participants. Data were determined
to reach theoretical saturation when no new themes or
viewpoints were emerging from the interviews. The data
was then analyzed using thematic analysis.
Ethical clearance was obtained from Addis Ababa University institutional review board. Support letter was
also obtained from the Federal Ministry of Health, the
regional health bureaus covering the study ecological
zones. Besides, each study participant was asked to give
oral consent to participate voluntarily; their privacy was
also respected during the interview. In addition to briefing the purpose of the study, respondents were provided
with up-to-date knowledge on adult vitamin D deficiency
as part of the direct benefit from the particular study.
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First, five team members independently reviewed
manuscripts from each participant, with the aim to
inductively analyze and determine naturally apparent codes. Each member met and discussed apparent themes and agreed on the coding categories that
were incorporated into the final coding framework.
The remaining transcripts were then analyzed by two
members of the study team. Once completed, the team
members convened to review overall themes and confirm the findings. Interview data among the different
groups that similarly discussed barriers were consolidated when reporting the study findings. Preliminary
long-form results were shared four times with the
entire team, which provided additional input on interpretation of data to finalize the results below.
The trustworthiness of the results was ensured by
careful selection of informants with assistance of
recruiters, selection and training of assistant moderator, establishing good rapport with study participants
and the use of different data sources and different
methods (triangulation). Triangulation of methods
was done by collecting data from health professionals
working in different levels of health program leadership with particular focus on micro-nutrient program
management and leadership; and conducting interviews among those who are involved in awareness creation, diagnosis, management and treatment of adult
vitamin D deficiency in different capacities at various
levels of health facilities. Besides document review was
done to understand available guidelines and procedures on vitamin D diagnosis, management and treatment. Brief explanation on the study objective was
given for each study participant to let them discuss
freely and participate smoothly. To ensure transferability of data the context in which the research was
done, coverage ecological zones (high, midland and
lowland), residence types (urban/rural areas) that are
inhabited by people with different dressing styles and
dietary preferences; and the vitamin D related policy
and program environment were thoroughly described.
Transcription of audio information using the local
language and translation into English language was
commenced concurrently the same day with data collection. Field notes were incorporated with transcripts
and familiarization with the data was done. The data
collection guides designed based on literatures and
adapted to the objectives of the study. The guides-were
evaluated carefully and cleared from leading questions.
The manuscript was written following the modified
checklist of consolidated criteria for reporting qualitative research (COREQ).
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Results
The findings of the study are presented using the main
themes and sub-themes against the objective of the study.
The main themes include barriers related to the health
system, barriers related to health care professionals, and
barriers related to the educational system and research
which are presented in Table 2.
Demographic characteristics of study participants

In the study, 27 key informants who had direct relationships and responsibilities with the subject matter
were involved. Participants are drawn from the Federal
Ministry of Health (FMOH), Zonal health bureau, district health offices, hospitals, and health centers. Their
detailed demographic characteristics are provided in
Table 1 below.
The key findings of the study are presented hereunder
by thematic and sub-thematic areas which are revealed in
Table 2.
Barriers related to the health system

The Federal Ministry of Health is responsible to formulate health policy, set standards to deliver health care in
Ethiopia, and provide strategic direction to health delivery services. Failure in commitment and inadequate
understanding of health problem by higher officials will
result in poor service provision at lower-level health
facilities.

Table 1 Demographic Characteristics of study participants
Variable

Value

Number of
participants

Study Region

Menz-Gera

8

Qewot

7

Addis Ababa

12

Male

24

Female

3

<5

7

5 to 10

8

> 10

12

Nurse

9

Health officer

8

Medical doctor

7

MPH*

3

FMOH

1

Hospital

7

Health center

14

Zonal and district health
office

4

EPHI

1

Sex
Service year with the current
position
Profession

Place of work

*MPH = Masters of Public Health
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Table 2 Table showing themes and associated quotes, barriers to adult vitamin D deficiency diagnosis, management and treatment
in three ecologies of Ethiopia
Thematic barriers related to:

Sub-thematic barriers

the health system

1. Lack of attention to adult vitamin D deficiency at different levels
2. Adult vitamin D Deficiency is not included in routine health program or report
3. No guideline or manual prepared by health bureaus for adult vitamin D deficiency management
4. No capacity building scheme

health professionals

1. Health professionals believe that the prevalence of adult vitamin D is very low
2. Vitamin D deficiency is perceived to be a common problem among children not in adults

the education system and research

1. Compromised pre-service training
2. Health curriculum focused only on child vitamin D deficiency
3. No adequate research to show the magnitude of adult vitamin D deficiency
4. No adequate lab investigation

Lack of attention to adult vitamin D deficiency at federal,
regional, zonal, and district level

Unlike other micronutrients, adequate attention is not
given to vitamin D deficiency especially adult vitamin D
is ignored as a program. Adequate attention is not given
to adult vitamin D in federal, zonal and district program
leadership levels leave alone at the lower level of health
facilities. In line with this, the respondent from the ministry of health mentioned that “In adults, I have not seen
any commitment and efforts to do interventions to alleviate problems related to vitamin D deficiency.” (k27).
The city administration and district health offices did
not also incorporate vitamin D related activities under
their programs and are not given any support or supportive supervision related to the prevention and treatment
of adult vitamin D deficiency management. The respondent from Addis Ababa health bureau stated that “The
problem of adult vitamin D did not get the required attention from the government. In fact, I do not know what
health facilities are doing. But in my department, we are
not doing anything related to adult vitamin D deficiency.”
(k26).
Another respondent from Menze-Gera district also
commented that awareness creation was not done by
higher officials in the health sector and the area is not
well studied. The respondent said “No awareness was created from top management to health care providers. It is
not known whether the problem of adult vitamin D deficiency exists. It has not even been studied.” (k01).
Adult vitamin D is not included in routine program or report

Unlike other micronutrients’ deficiencies, vitamin D
deficiency especially among the adult population is a
neglected area. Study participants believe that the reason for the low levels of knowledge, attitude, and practice of adult vitamin D deficiency is related to the low
attention and support given by zonal health departments
and district health offices. One of the respondents from

the Arada health center in Addis Ababa mentioned that
“When senior officials come to health centers for supportive follow up supervision, they have checklists for Iron and
vitamin A deficiency; they will do the same for vitamin D
deficiency if they give it enough attention.” (k20).
There are sixteen packages that are included in the
health extension program (a widely advocated community health program in Ethiopia); unfortunately, adult
vitamin D is not included in the list. The respondent
from the Feresmeda health center in Addis Ababa mentioned that adult vitamin D is not included in the outreach programs of primary health care workers. This is
what she has to say in her own words “This health center
is famous in outreach activities. Since the inception of primary health care program by the government, vitamin
D is not included. We use different formats to document
health problems and conditions in different tiers of the
health care system; vitamin D is not among the list.” (22).
Vitamin D deficiency is not also included under
monthly reportable health problems and conditions
by health centers and hospitals in their monthly Health
Management Information System (HMIS) reporting format. The respondent from Menze-Gera also stated that
“We do not include adult Vitamin D in our plan and have
not been included in our report, or reported it on our
monthly HMIS reporting.” (k02).
No guidelines or manual prepared by health system for adult
vitamin D management

Lack of guidelines or manuals prepared on adult vitamin
D deficiency management and treatment is also mentioned as one of the reasons for the low level of knowledge, attitude, and practice of health care professionals
on the diagnosis, management, and treatment of adult
patients with vitamin D deficiency. The respondent from
the federal ministry of health witnessed that there is no
separate guideline for vitamin D management and treatment. According to the key informant “There is no clear
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guideline about Vitamin D deficiency diagnosis, treatment and management.” (k27). He also added that, even
in the guideline for micronutrients, enough attention
is not given to adult vitamin D deficiency and only two
statements described vitamin D deficiency in the micronutrient guideline. Here is what he said “Yes, there is a
mention of vitamin D but there are only two lines within
the micronutrient guideline.” (k27).
A respondent from the Ethiopian Public Health Institute, which is the research wing of the ministry of health
complemented and mentioned low attention given by
government as the reason for not having a separate
guideline for vitamin D diagnosis, management, and
treatment. He said “…we did not prepare adult vitamin D
deficiency guideline and there is no effort to have it soon.
So, we do not give the required attention and address the
problem.” (k25).
Moreover, study participants who are front line health
care workers in different health facilities confirmed the
views of program leaders. A respondent from Feresmeda health center in Addis Ababa replied the following
when asked if there is any manual or guideline for adult
vitamin D deficiency “To tell you the truth, there is none.”
(k22). Another respondent from Menze-Gera also stated
“There is also a problem with the diagnostic system as we
do not have guidelines for the investigation of the same.”
(k03) The same respondent also added that he does not
know whether there is a separate guideline for vitamin D.
“There is no dedicated guideline for vitamin D.” (k03).
No capacity building scheme

On the job training is one way of building the capacity of
health care professionals in different health-related programs. However, participants of this study reiterated that
no in-service training or capacity building on adult vitamin D deficiency diagnosis, management, and treatment
was given to them in recent years. The participant from
Hayat public health center in Addis Ababa stated that
“the knowledge gap regarding adult vitamin D deficiency
is related to the absence of on job training in the area”. The
respondent when asked about the reason that he never
experience any case of adult vitamin D deficiency replied
that “Maybe it’s because of lack of capacity to diagnose
adult vitamin D deficiency due to lack of training and
awareness.” (k19).
Another key informant from Menze-Gera health center
also said that he did not receive in-service training on
adult vitamin D deficiency diagnosis, management and
treatment since his employment. He described the context as“… I didn’t receive any training on adult vitamin D
diagnosis, management and treatment. I have the capacity to identify vitamin D deficiency among children. But
on adults I am less likely to do that…” (k06).
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Key informants working in health program do not have
a different view. A respondent from North Showa health
department reiterated the issue as follows “By chance, I
have taken few courses on vitamin D while I was in college, however I do not have a chance to receive in-service
training on vitamin D in general, and adult vitamin D
deficiency diagnosis, management and treatment in particular thereafter.” (k07).
The issue is not also different for health care providers
working in the capital, Addis Ababa. A respondent from
Saris health center, in Addis Ababa, said that “I recommend that skill and capacity of health professionals on
adult vitamin D deficiency diagnosis, management and
treatment should develop through training as there is
none who received such a training in our facility.” (k23).
Barriers related to health professionals

Health care professionals play a central and critical role
in improving access and quality of health care in a community by promoting good health, educating people on
disease prevention, and working on health care provision
services to individuals and families. So, any knowledge
gap in this vital group may result in poor utilization of
health care services that leads to poor quality of life in the
wider community at large.
Health professionals believe that the prevalence of adult
vitamin D deficiency is very low

Study participants believe that the prevalence of vitamin
D in the general population and its deficiency among
adults is very minimal in Ethiopia as the country is usually known for its thirteen months (including the leap
year) of sunshine. Thus, adult vitamin D deficiency does
not require special attention, unlike other micronutrient
deficiencies.
One of the respondents from Qewot district, which is
a lowland area, working at a health center when asked
about the prevalence of vitamin D in adult population
replied that “Till now there is no information on adult
vitamin D deficiency in our district. No research was done
and no lab confirmation on adult vitamin D deficiency to
the best of my knowledge.” (k09).
Another respondent also added that “The vitamin D
deficiency problem is not a significant public health problem in our area, in my entire work experience I have seen
only two cases of vitamin D deficiency.” (K10).
On the other hand, others argued that the low prevalence of adult vitamin D reported by Ethiopian health
facilities might be related to the knowledge gap of
health care professionals. A respondent from the Feresmeda health center in Addis Ababa mentioned that
“They may not come to us since we may not give them
proper treatment or health professionals may not be
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able to correctly diagnose the deficiency. Until now, we
haven’t seen any single case” (k22).
Not only the wider community but also health professionals do not have an adequate awareness on adult
vitamin D deficiency and we are not practicing anything related to it. A health care provider from the
Saris health center in Addis Ababa reiterated the issue
“To tell you the truth, there is no work related to adult
vitamin D in our facility at all. There is no capacity
building given to staff. We do not have the awareness
about the problem from the beginning.” (k23).
Vitamin D deficiency is perceived to be a common problem
among children not in adults

Most health care providers mentioned that vitamin
D deficiency is a major public health problem among
children. They do not consider it as a problem among
adults. One of the health care providers from Feresmeda health center mentioned that: “Most of the health
care workers don’t have an adequate awareness, they
consider vitamin D deficiency as a problem for children, but not for adults.” (k22).
The same view is shared among professionals working in health program leadership. The respondent
from the federal ministry of health mentioned that
some health professionals do not have a clue on adult
vitamin D deficiency. “Health care providers not only
have problems to diagnose and treat adult vitamin D
deficiency but they did not also know adult vitamin D
deficiency as a public health program.” (k27).
The respondent from the research wing of the Ministry of Health, EPHI, has the same view. He said “Attention is given to children vitamin D deficiency but not to
the deficiency among adults. Health care providers in
each health facility did not give adult vitamin D deficiency the required attention.’ (k25).
The same respondent also added that because adults
spend most of their time in outdoor activities, they
have enough access to sunlight exposure, so they are
at less risk for vitamin D deficiency. Here is what he
said in his own words “Most of the adults unlike children stay outside their home and have the chance of
getting sunlight exposure. As a result, there is no report
on adult vitamin D deficiency and the lack of evidence makes people not to consider the problem among
adults” (k25).
The Addis Ababa city administration health bureau
staff has a similar understanding on adult vitamin
D deficiency which is reiterated as follows. “I do not
know that adult vitamin D deficiency is a public health
problem in our area.” (k26).
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Barriers related to the education system and research
Compromised pre‑service training

Most of the respondents believe that their knowledge
gap related to adult vitamin D deficiency is attributed to
the failure of the curriculum to incorporate a session on
adult vitamin D in micro-nutrient trainings.
One of the participants from Arada health center in
Addis Ababa mentioned the following with regards to
pre-service training “No. there was no session on adult
vitamin D deficiency diagnosis, management and treatment in our college level training. That is why we fail to
handle issues related to adult vitamin D deficiency” (k20).
It is complemented by the view of another study participant recruited from a health center in Menze-Gera
district in Amhara region “While we were in college, we
didn’t learn how to measure vitamin D status among
adults and know its deficiency.” (k05).
Health curriculum focused only on child vitamin D deficiency

Study participants indicated that even the sessions on
low credit hour course on micronutrients including vitamin D focused on the deficiency of vitamin D on children
without mentioning such deficiency among adults. The
key informant from EPHI mentioned that “All training
programs related to vitamin D deficiency is focusing on
child vitamin D deficiency. The curriculum content did
not take in to account the adult vitamin D deficiency.”
(k25).
However, the contents of sessions on vitamin D training curriculum varies by the training level of health care
providers. A study participant from Menelik II memorial
hospital indicated that he has received trainings on vitamin D although the focus was more on child vitamin D
deficiency as follows “We learned about vitamin D deficiency and it is well addressed in the curriculum. But the
details for adult vitamin D deficiency are not like the one
given for child vitamin D deficiency. The training indicated that vitamin D deficiency exists both in children
and adults, though details on diagnostic procedures, management and treatment particularly for adults was not
given.” (k21).
No adequate research is done to show the magnitude of adult
vitamin D deficiency

No supporting research is done to show the magnitude
of adult vitamin D deficiency in Ethiopia. The study participant from EPHI, the research wing of the ministry of
health, mentioned that because there is no research done
in the area it is difficult to inform programs and policies.
Here is what he said “Like other vitamins, our institution
has the capacity and all the required facility, equipment
and supplies to conduct research on vitamin D deficiency
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and other researches on other minerals. But there is no
detailed research done on vitamin D deficiency. We did
not know the magnitude and its distribution.” (k25).
An expert from Menelik II memorial hospital supported the view of the previous respondent as follows
“To conclude whether it is a public health problem of the
community, there should be detailed research done in the
community. We are not doing screening activities. We do
not have any kind of data on adult vitamin D deficiency
condition, either.” (k21).
No adequate laboratory investigation

The frequent problem mentioned by study participants
that hinder them from identifying and diagnosing vitamin D among the adult population is related to absence
of laboratory equipment to diagnose vitamin D status in
lower-level health facilities.
A respondent from Menze-Gera district, the coldest
high land district selected for the particular study mentioned that “We have no adequate resource to purchase
equipment to diagnose adult vitamin D deficiency; there
is no diagnostic equipment to conduct laboratory testing.”
(k04).
Resource shortage was also mentioned by a hospital
staff in Addis Ababa. A study participant from Yekatit 12
memorial hospital in Addis Ababa also said “… For example, we do not have electrolyte test in this facility since we
don’t have the machine to test it.” (k24).

Discussion
In this study, we assessed barriers to good knowledge,
positive attitude, and enhanced practice of health care
providers on adult vitamin D Deficiency, management
and treatment in highland, lowland, and midland ecologies in Ethiopia.
Lack of attention by higher officials in the health sector,
lack of consideration of adult vitamin D in routine health
programs, and absence of separate guidelines for the
diagnosis, management and, treatment of adult vitamin D
deficiency were barriers related to the health care system
in Ethiopia. Whereas, health professionals believe that
there is low prevalence of vitamin D among adults and it
is common only in children, which are barriers related to
the health care providers in Ethiopia. Moreover, limited
research is done on adult vitamin D deficiency. Besides,
the focus of medical curriculum is only on child vitamin
D deficiency; there is inadequate pre-service training and
inadequate laboratory investigation is documented as
barriers related to the educational system in the country.
This study witnessed that health educational curricula
do not sufficiently address adult vitamin D to give health
science students detailed knowledge in adult vitamin D
deficiency. Similar research in Ghana also shows that
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around 66% of doctors who participated in the study said
they had inadequate nutrition education during medical school, and more than 70% of the participants were
either unsatisfied or undecided regarding the quality and
quantity of their nutrition educational experiences during medical school [9] which is also similar with other
study done in USA and Australia [10, 11].
In addition to the pre-service courses, on the job training is believed to be a major anchor in developing knowledge and enhancing skill in clinical practice. But this
study found that on job training and capacity-building
mechanisms on adult vitamin D deficiency are non-existent that might have a significant role in the knowledge
gap, attitude, and low practice of health care professionals on the diagnosis, management, and treatment of adult
vitamin D deficiency. Similar studies that were done in
other countries also confirm this finding. A study done
in Ghana shows that the majority of health care workers
improve their competence related to nutrition through
reading and self-directed learning. Only a very minimal
number (12.1%) of the participant mentioned conferences/workshops as a means of capacity building for
knowledge related to nutrition [9].
Another important finding of this study was that even
the higher official from the federal ministry of health
admits the absence of guidelines related to adult vitamin
D deficiency. It is known that guidelines are systematically developed statements that help health care professionals to easily diagnose and treat patients and make
decision making better and easy. But we do not have
such a tool for adult vitamin D deficiency in Ethiopia.
Even when you have such guidelines there should be tailored training on it as a study done in Canada confirm
low utilization of guidelines by health care professionals
[12] and another study done in Ghana also confirmed
that only 42% of health care professional use guidelines
to diagnose and treat adult vitamin D deficiency [9]. This
finding gives an insight that the federal ministry of health
can and should have done a lot in the preparation and
distribution of guidelines on adult vitamin D deficiency.
According to the recent study done among the adult
population in southern Ethiopia in 2013, only 15.8% of
the participants had 25(OH) D levels above 50 nmol/L,
which shows a high prevalence of adult vitamin D deficiency in the community [13]. However, this study found
that one of the barriers for low knowledge, attitude, and
poor practice of adult vitamin D deficiency was related
to inappropriate and incorrect assumption given by the
health care professionals that vitamin D is a common
condition among children than adults. This false assumption may come from the absence of studies that show the
actual magnitude, inadequate pre-service training, low
attention given by the health system leaders at federal,
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regional as well as zonal, and district levels, and limited availability of laboratory equipment and supplies in
health facilities.
Generally, since this is the first study done in Ethiopia,
it is believed that it will give baseline information on barriers for good knowledge, positive attitude, and enhanced
practice of health professionals on adult vitamin D deficiency. And since this is a qualitative study, it gives clear
and explanatory details in the area and also will be used
as a reference for future studies.
Inclusion of respondents from different professional
hierarchy (from the health center to ministry of health)
and taking samples from different ecological zones (low
land, midland and high land) and residence types (urban
and rural) can be cited as the strength of the study. However, the study may benefit if it is done in several regions
to increase its transferability which can be cited as a limitation of the study.

Conclusion
In conclusion, adult vitamin D deficiency is a totally
neglected area in the health sector. Low attention is
given to it by the health professionals working in program leadership and health care practice at national,
regional, and district levels. Moreover, medical curriculums do not adequately include adult vitamin D, there is
inadequate laboratory investigations in health facilities.
Besides, there is a knowledge gap since health professionals think that adult vitamin D is common in children and
not in adults in addition to thinking that adult vitamin
D deficiency is a rare problem. Very limited research is
done in the area. There are no guidelines on adult vitamin D deficiency diagnosis, management, and treatment,
and subsequent on the job training. Besides, there is no
organization supporting the adult vitamin D program.
Appropriate attention needs to be given by the health
system leadership which has to be cascaded to lower levels. Besides, frequent in-service training should be given
in addition to revisiting the medical curriculum to incorporate adult vitamin D deficiency. The laboratories in
health facilities should be equipped with diagnostic kits
and there should be adequate training of staff to improve
their skills. Intervention studies have to be done to get
more evidence on the issue under caption. Finally, like
other programs, partners should participate in designing appropriate programs related to adult vitamin D
deficiency.
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K01Key Informant 1.
HMIS Health Management Information System.
USAUnited States of America.
OH Hydrogen Oxide.
Nmo/L Nanomoles per litre.
IRB Institutional review Board.
SPH School of Public Health.
REC Research Ethics Committee.
CHS College of Health Sciences.
AAU Addis Ababa University.
Acknowledgements
We thank the Addis Ababa University for funding this project. We are also very
grateful for all health care workers involved in the data collection. In addition
to this, we thank the field workers involved in the data collection.
Availability of data and material
The data used during the current study are available from the corresponding
author on reasonable request.
Authors’ contributions
Each author developed a sub-thematic research area. WM is the lead for the
KAP study and drafted the manuscript. WA is a research assistant who has
been actively engaged in each step in the research process. YF was the PI of
the thematic research. TZ was involved in the conception and design of the
whole research. JH is a clinical nutritionist who critically revised the proposal.
YD was involved in the design of the questionnaire, training, and supervision
of the data collection. BL is involved in the design and interpretation of findings. All authors have read and approved the manuscript.
Funding
The study was funded by the thematic research grant provided for academic
staffs of Addis Ababa university. The role of the funding body is to cover
associated costs required for data collection. Otherwise, the funding body has
no role in the design of the study, analysis, and interpretation of data and in
writing the manuscript.

Declarations
Ethics approval and consent to participate
All protocols involving human data has to be prepared in accordance with
the guidelines of Declaration of Helsinki. Accordingly, all methods were
carried out in accordance with the National Research Ethics Guideline (NREG)
[14]. Ethical clearance was obtained from the institutional review board (IRB)
of the College of Health Sciences (CHS) in Addis Ababa University and the

Mekonnen et al. BMC Nutrition

(2021) 7:87

School of Public Health (SPH) research ethics committee (REC). Both the SPH/
REC and CHS/IRB approved verbal consent since the research did not involve
invasive procedure that requires written consent according to NREG. Permission was also secured from the Regional Health Bureaus as well as from the
respective district administration and Health Offices. Verbal consent was also
obtained from each respondent after the objective of the study was explained
to all of them in their local language and the right to withdraw from the study
at any time was also communicated. Adequate clarification was made on any
concern study participants had. Anonymity and confidentiality of the information was assured and privacy of each respondent was maintained throughout
the data collection process. Information sheet and the completed verbal
consent form are uploaded into the Open Data Kit data collection template
and archived electronically.

Page 9 of 9

14. MOST. The National Research Ethics Guideline. Addis Ababa, Ethiopia:
Federal Democratic Republic of Ethiopia: Ministry of Science and Technology; 2014.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Consent for publication
Not applicable.
Competing interests
Authors declare that we do not have competing interests.
Author details
1
School of Public Health, College of Health Science, Addis Ababa University,
Addis Ababa, Ethiopia. 2 School of Medicine, College of Health Science, Addis
Ababa University, Addis Ababa, Ethiopia. 3 IDRC funded project on the cause
of death, Ethiopian Public Health Association, Addis Ababa, Ethiopia. 4 Sante
Medical College, Addis Ababa, Ethiopia.
Received: 16 July 2021 Accepted: 6 December 2021

References
1. Binkley NNRKD, Kawahara T, Daida Y, Lensmeyer G, Hollis B, Drezner M.
Low vitamin D status despite abundant sun exposure. J Clin End Met.
2007;92.
2. Kočovská E1 AG WP, Halling J, Fernell E, Stóra T, Biskupstø R, Gillberg IC,
Shea R, Billstedt E, Bourgeron T, Minnis H, Gillberg C. Vitamin d in the general population of young adults with autism in the faroe islands.. J Autism
Dev Disord Dec 2014;44(12).
3. Luxwolda MF KR KI, Dijck-Brouwer DA, Muskiet FA. Traditionally living
populations in East Africa have a mean serum 25-hydroxyvitamin D
concentration of 115 nmol/l. BrJ Nutr 2012;108(9).
4. Stoecker TGaBJ. Vitamin D insufficiency in a sunshine-sufficient area:
southern Ethiopia. Food Nutr Bull 2013;33(1).
5. 12 KRBtpncbpasopcpPM.
6. Adams KMKM, Powell M, Zeisel SH. Nutrition in medicine: nutrition education for medical students and residents. Nutr Clin Pract.
2010;25(5):471–80.
7. Makowske M FRNeaqfaatNJhdo---.
8. St Jeor STKJ, Plodkowski RA, Veach TL, Tolles RL, Kimmel JH. Medical nutrition: a comprehensive, school-wide curriculum review. Am J Clin Nutr.
2006;83(4):963S–7.
9. Nutrition Care Practices B, Competencies and Education in Nutrition:
a Survey Among Ghanaian Medical Doctors Victor Mogre 1,2 &Fred
C. J. Stevens 2 &Paul A. Aryee 3 &Femke L. atorwmasen-Akkermans 1
&Braimah Abubakari 4 & Albert J. J. A. Scherpbier Medical Science Educator(2018) 28:815–824 https://doi.org/10.1007/s40670-018-0591-9.
10. Mihalynuk TVSC, Coombs JB. Self-reported nutrition proficiency is positively correlated with the perceived quality of nutrition training of family
physicians in Washington state. Am J Clin Nutr. 2003;77(5):1330–6.
11. Bonevski B CE, Sanson-Fisher R. Primary care practitioners and health
promotion: a review of current practices. Health Promotion Journal of
Australia: Official Journal of Australian Association of Health Promotion
Professionals Health Promot J Austr 1996;6(1):22.
12. Wynn KTJ, Taunton K, Gowans M, Scott I. Nutrition in primary care: current
practices, attitudes, and barriers. Can Fam Physician. 2010;56(3):e109–e16.
13. Tafere Gebreegziabher BJS. Vitamin D insufficiency in a sunshine-sufficient area: southern Ethiopia. Food Nutr Bull. 2013;34(4):429–33.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

