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Abstract

Background: Nutritional support is identified as one of the most critical and immediate needs for people living
with human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS). Adequate nutrition is vital
to optimize response to medical treatment, manage opportunistic infections, maintain the immune system, and
support optimal quality of life for people living with HIV/AIDS (PLWHA). Evidence has shown that the progression of
the disease could be slowed with good nutrition. Nutrition interventions increase compliance with treatment regimens
and optimize the benefits of antiretroviral drugs. The nutritional knowledge, dietary practice and associated factors
among adults on antiretroviral therapy are not well understood generally in Ethiopia and particularly in Bahir Dar City.
Therefore, the aim of this study was to assess the nutritional knowledge, dietary practice and associated factors among
adult PLWHA on anti-retroviral therapy (ART) in Felege Hiwot Referral Hospital.

Methods: Institution based cross-sectional study was conducted from April 13 to May 18, 2017 in Felege Hiwot
Referral Hospital. Systematic random sampling technique was used to select 539 adults on highly active antiretroviral
treatment (HAART). Data were collected using a semi-structured and pretested questionnaire. Bivariate and multivariate
logistic regression analyses were carried out to identify factors associated with nutritional knowledge and dietary
practice.

Results: This study shows that 25.8, 52.5 and 21.7% of respondents had poor, average and good nutritional knowledge
scores respectively. Ever heard about good nutrition and received dietary counselling were significant factors for nutritional
knowledge. This study also reveals that 3.2, 66.4 and 30.4% of respondents had poor, average and good dietary practice
scores respectively. Presence of gastrointestinal symptom, ever heard about good nutrition and good nutritional
knowledge were significant factors for dietary practice.

Conclusions: This study found that the magnitude of good nutritional knowledge and good dietary practice were 21.7
and 30.4%. Nutrition education and counseling should be given by health care workers for patients on ART to improve
their nutritional knowledge. The media should also strengthen its role in disseminating nutrition information. The health
professionals should routinely diagnose and treat gastrointestinal symptoms to maintain patients’ appetite for food their by
increasing dietary intake.

Keywords: HIV/AIDS, PLWHA, HAART, Nutritional knowledge, Dietary practice

* Correspondence: getnetmekuria70@yahoo.com
Department of Applied Human Nutrition, Bahir Dar Institute of Technology,
Bahir Dar University, Bahir Dar, Ethiopia

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Mengie et al. BMC Nutrition            (2018) 4:46 
https://doi.org/10.1186/s40795-018-0256-5

http://crossmark.crossref.org/dialog/?doi=10.1186/s40795-018-0256-5&domain=pdf
mailto:getnetmekuria70@yahoo.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
Acquired immunodeficiency syndrome (AIDS) is a serious
and fatal epidemic disease that comprises deficiency of the
immune system, other complex and severe diseases lead-
ing to death throughout the world [1]. It is caused by a
retrovirus, the human immunodeficiency virus (HIV),
which attacks and impairs body’s natural defense system
against disease and infection [2].
At the end of 2010, an estimated 34 million people

were living with HIV throughout the world. In addition,
a total of 2.7 million people acquired HIV infection dur-
ing 2010, including 390,000 children less than 15 years.
Worldwide, the annual number of people dying from
AIDS related causes was 1.8 million in 2010 [3].
The HIV epidemic remains one of the major public

health challenges especially for low and middle income
countries. In sub-Saharan African countries, where most
of the new HIV infections occurred, an estimated 1.9
million people became infected in 2010 [3]. According
to Ethiopia Demographic and Health Survey (EDHS)
2011 preliminary report, 1.5% of adults age 15–49 were
HIV infected in Ethiopia. The prevalence of HIV among
women of reproductive age (15–49 years) was 1.9% and
for men 15–49, it was 1% [4].
HIV/AIDS combined with malnutrition brought a sig-

nificant crisis globally and in Sub-Saharan Africa particu-
larly. HIV has an impact on households, communities and
economic growth of nations. This virus specifically affects
the health status of an individual. Malnutrition combined
with infectious diseases aggravated the HIV/AIDS
pandemic and contributed to morbidity and mortality of
patients In most developing countries [5, 6].
In resource-limited settings, where malnutrition and

food insecurity are endemic nutrition is an important
component of comprehensive care for HIV-infected in-
dividuals. Malnutrition occurring before HIV infection
i.e. pre-existing malnutrition compromises the immune
system. The cellular effects of HIV on the immune sys-
tem are similar to those of malnutrition. Theyinclude
suppression of delayed hypersensitivity, decreases in
CD4 T-cells and abnormal B-cell responses [7–10].
Nutritional support is identified as one of the most crit-

ical and immediate needs for people living with HIV/AIDS
[11]. Adequate nutrition is vital to optimize response to
medical treatment, manage opportunistic infections,
maintain the immune system, and support optimal quality
of life for people living with HIV/AIDS (PLWHA) [12].
Evidence has shown that the progression of the disease
could be slowed with good nutrition. Nutrition interven-
tions increase compliance with treatment regimens and
optimize the benefits of antiretroviral drugs [13].
The nutritional knowledge, dietary practice and associ-

ated factors among adults on ART are not well under-
stood generally in Ethiopia and particularly in Bahir Dar

City. Therefore, this study is important to assess the
nutritional knowledge, dietary practice and associated
factors among adult PLWHA on ART in Felege Hiwot
Referral Hospital, Northwest Ethiopia, 2017.

Methods
Study design, area and period
Institution based cross-sectional study was conducted
from April 13, 2017 to May 18, 2017 in Felege Hiwot
Referral Hospital which is located in Bahir Dar city. The
hospital provides ART service starting from 1995 E.C.
This hospital provides ART service for about 6144 people,
and among these 6126 were on ART and 18 were on pre
ART. There were 4 out patient units that provide ART
service in the hospital with average visit of 80 patients
daily. The total average visits to ART clinic monthly was
1500–1600 people. The source populations were all adult
PLWHA on HAART registered and have a follow up for
their treatment in Felege Hiwot Referral Hospital at the
time of the study. The study populations were all adult
PLWHA on HAART regardless of their treatment
regimen and available during data collection period.

Sample size and sampling technique
The sample size was calculated by using a single popula-
tion proportion formula with the following considerations;
prevalence of adequate nutritional knowledge (70.9%)
from previous research conducted in Ghana [14], 95%
confidence level, 4% margin of error and a 10%
non-response rate. A total of 546 adult PLWHA on
HAART were selected using systematic random sampling
technique.

Data collection procedures
Interviewer administered questionnaire was used to col-
lect data from study subjects. First, the English version of
the questionnaire was prepared by investigators. Then it
was translated to Amharic version and back to English by
language translators in order to check for consistency.
For assessment of nutritional knowledge and dietary

practice, questions were adapted from a research done
in Lagos Southwest Nigeria [15] and modified after
pre-test. Reliability of the tool was checked using
test-retest method. Questions with less than 0.7 kappa
or Pearson coefficient values were removed or revised.
The scoring system in each section was as follows:
Knowledge: ‘No=1, ‘don’t know’=0 and ‘Yes’=2. Scores

were categorized as; 0–8 for ‘poor’, 9–14 for ‘average’ 15
and above for ‘good’. Nine questions were used to assess
nutritional knowledge of respondents. The minimum
attainable score is 0 and the maximum score is 18.
Practice: ‘No’ = 1, ‘undecided’ = 0 and ‘Yes’ = 2. Scores

were categorized as; 0–5 for ‘poor’, 6–11 for ‘average’ 12
and above for ‘good’. Eight questions were used to assess
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dietary practice of respondents. The minimum attainable
score is 0 and the maximum score is 16.
For data collection 10 diploma nurses and for supervi-

sion 2 BSc nurses were recruited and trained for one day
before the data collection started. Supervisors closely
monitored data collectors daily during data collection. In
addition, investigators together with supervisors checked
the collected data daily.

Operational definitions
Good nutritional knowledge: if respondent nutrition
knowledge score was 15 and above out of 18 nutritional
knowledge assessment questions score.
Good dietary practice: if respondent dietary practice

score was 12 and above out of 16 dietary practices as-
sessment questions score.
Ever heard about good nutrition: if respondent heard

information concerning balanced, safe, adequate and di-
versified food.

Data processing and analysis
First, the collected data were checked for completeness
then coded before entered in to EPI info. Next data from
completed questionnaire was entered (double entry of 20%
of the questionnaire) in to EPI INFO version 3.5.3 and
transferred in to SPSS version 20 for analysis. Descriptive
statistics were carried out in order to characterize respon-
dents with different variables of interest. First, bivariate
logistic regression analysis was done for each explanatory
variable with outcome variables (nutritional knowledge and
dietary practice). Then variables which had P-value ≤0.2
during the bivariate logistic regression analysis were entered
in to multivariate logistic regression analysis. Statistical
significance was determined using odds ratio with 95%
confidence interval. Statistical significance was declared if
P-value is < 0.05.

Ethical consideration
Ethical clearance was obtained from Ethical Review Board
of Bahir Dar University Institute of Technology. After this,
supportive letter was written by Amhara Public Health In-
stitute in order to conduct the research in the hospital. In
addition, informed verbal consent was obtained from the
respondents before interviewing. Respondents were told
about the aim of the study and confidentiality of the infor-
mation which they gave. In addition, they were told that
they have full right to withdraw from the study at any time
if they feel that uncomfortable. Confidentiality and privacy
of collected information ensured at all levels.

Results
Socio-demographic characteristics
Out of 546 eligible study participants, 539 of them
agreed to participate in this study, which made the

response rate 98.7%. The mean age of the respondents
was 37.2 years (standard deviation, SD ±8.74). Almost
two third (62.2%) of respondents were in the age group
of 30–44 years. More than half (52.3%) of them were
females. With regard to religion, the majority (90.7%) of
respondents were Orthodox Christian followers. Almost
half (49.7%) of them were married. With regard to resi-
dence, the majority (93.1%) of respondents live in urban
area. The remaining 6.9% of them live in rural area
(Table 1).

Clinical and immunological characteristics
Nearly one fifth (19.7%) of respondents had eating prob-
lems. The commonest eating problems were vomiting
(50.9%), loss of appetite (16.1%), both vomiting and loss
of appetite (29.2%). More than one fourth (25.4%) of
respondents had gastrointestinal symptoms. The common-
est gastrointestinal symptoms were diarrhea (37.2%),
indigestion (35.0%) and constipation (22.7%). Almost half
(47.9%) of respondents encountered opportunistic infec-
tions. The most common opportunistic infections were TB
(63.6%), oral lesion (15.5%) and chronic diarrhea (12.0%).
With regard to WHO stage of HIV; 38.4, 15.6, 39.7 and

6.3% of respondents were stage I, II, III and IV respectively
(Table 2).

Behavioral and nutrition related characteristics
Almost all (98.0%) of respondents didn’t smoke ciga-
rettes. More than half (53.8%) of them didn’t heard
about good nutrition. Two hundred thirty one (42.9%) of
them received dietary counseling. Only 9.1% of them re-
ceived nutritional support (Table 3).

Nutritional knowledge of study participants
The overall nutritional knowledge score (mean ± SD) of
the respondents was 11.2 ± 3.7, which lied in the average
category. The results of this study showed that more
than half (52.5%) of them had average nutritional know-
ledge. But only 21.7% of them had good knowledge
about nutrition. Three hundred eighty three (71.1%) of
respondents knew that carbohydrates and fats are energy
giving nutrients. Three hundred twenty three (59.9%) of
them didn’t know that frequent stooling leads to nutri-
ent loss (Table 4).

Dietary practice of study participants
The overall dietary practice score (mean ± SD) of the
respondents was 10.4 ± 2.7, which lied in the average
category. The findings of this study revealed that two
third (66.4%) of respondents had average dietary prac-
tice. However, lower than one third (30.4%) of them had
good dietary practice. More than half (53.6%) of respon-
dents didn’t eat balanced meals regularly. Almost half
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Table 1 Socio-demographic characteristics of study participants:
Bahir Dar Felege Hiwot Referral Hospital, Northwest Ethiopia
April, 2018 (n = 539)

Variables Frequency Percentage

Sex

Male 257 47.7

Female 282 52.3

Age

18–29 89 16.5

30–44 335 62.2

> = 45 115 21.3

Religion

Orthodox 489 90.7

Muslim 46 8.5

Protestant 4 0.7

Ethnicity

Amhara 526 97.6

Awi 6 1.1

Othersa 7 1.3

Education status

Unable to read and write 35 6.5

Able to read and write 51 9.5

Primary 161 29.9

Secondary 139 25.8

Certificate/diploma 102 18.9

Degree and above 51 9.5

Occupation

Housewife 102 18.9

Government employed 151 28.0

Private employed 68 12.6

Merchant 107 19.9

Daily laborer 87 16.1

Othersb 24 4.5

Marital status

Single 110 20.4

Married 268 49.7

Widowed 72 13.4

Divorced 85 15.8

Separated 4 0.7

Residence

Urban 502 93.1

Rural 37 6.9

Monthly income

<=500 birr 47 8.7

501–1000 birr 152 28.2

> 1000 birr 340 63.1
aTigre, Oromo
bFarmer, student, housemaid, driver, mechanic, pensioner, jobless,
carpenter, masonry

Table 2 Clinical and immunological characteristics of study
participants: Bahir Dar Felege Hiwot Referral Hospital, Northwest
Ethiopia April, 2018 (n = 539)

Variables Frequency Percentage

Presence of eating problem

Yes 106 19.7

No 433 80.3

Type of eating problem (n = 106)

Loss of appetite 17 16.1

Vomiting 54 50.9

Loss of appetite plus vomiting 31 29.2

Othersa 4 3.8

Presence of GI symptoms

Yes 137 25.4

No 402 74.6

Type of GI symptoms (n = 137)

Diarrhea 51 37.2

Indigestion 48 35.0

Constipation 31 22.7

Othersb 7 5.1

Presence of opportunistic infection

Yes 258 47.9

No 281 52.1

Type of opportunistic infection (n = 258)

TB 164 63.6

Oral lesion 40 15.5

Chronic diarrhea 31 12.0

Othersc 23 8.9

WHO stage of HIV

Stage I 207 38.4

Stage II 84 15.6

Stage III 214 39.7

Stage IV 34 6.3

CD4 count

< 200 cells 44 8.2

200–350 cells 164 30.4

> 350 cells 331 61.4

Patients current treatment regimen

1c (AZT + 3TC + NVP) 145 26.9

1d (AZT + 3TC + EFV) 65 12.1

1e (TDF + 3TC + EFV) 191 35.4

1f (TDF + 3TC + NVP) 43 8.0

2 h (TDF + 3TC + Atazanavir) 55 10.2

2f (AZT + 3TC + Atazanavir) 22 4.1

Others d 18 3.3
a=Swallowing difficulty, chest pain
b=Stomach pain, bloating, flatulence
c=Toxoplasmosis, herpes zoster, intestinal TB
d=AZT + 3TC + ABC, ABC + 3TC + EFV, ABC + 3TC + Atazanavir
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(49.5%) of them consumed variety of foods in mode-
ration (Table 5).

Factors associated with nutritional knowledge
Hosmer-Lemeshow goodness-of-fit test (p = 0.311) was
used to assess the fitness of the model. In the bivariate
logistic regression model; place of residence, ever heard
about good nutrition and received dietary counselling
were significantly associated with nutritional knowledge.
In the multivariate logistic regression model; ever heard

about good nutrition and received dietary counselling
were significantly associated with nutritional knowledge.
But, place of residence was not significantly associated
with nutritional knowledge (Table 6). The odds of having

good nutritional knowledge is 1.94 times higher among
patients who ever heard about good nutrition compared
to those didn’t ever hear [AOR = 1.94(1.003,3.761)]. The
odds of having good nutritional knowledge is 6.15 times
higher among patients who received dietary counseling
compared to those who didn’t receive [AOR = 6.15(3.134,
12.063)].

Factors associated with dietary practice
Hosmer-Lemeshow goodness-of-fit test (p = 0.822) was
used to assess the fitness of the model. In the bivariate
logistic regression model; presence of eating problem,
presence of gastrointestinal symptoms, presence of op-
portunistic infections, ever heard about good nutrition,
received dietary counselling, received nutritional support
and good nutritional knowledge were significantly asso-
ciated with dietary practice.
In the multivariate logistic regression model; presence

of gastrointestinal symptoms, ever heard about good nu-
trition and good nutritional knowledge were significantly
associated with dietary practice. But, presence of eating
problem, presence of opportunistic infections, received
dietary counselling and received nutritional support
were not significantly associated with dietary practice
(Table 7). The odds of having good dietary practice is 2.28
times higher among patients who hadn’t gastrointestinal
symptom compared to those who had gastrointestinal
symptom [AOR= 2.28(1.39, 3.78)]. The odds of having
good dietary practice is 2.14 times higher among patients
who ever heard about good nutrition compared to those
didn’t ever hear [AOR = 2.14(1.41,3.27)]. The odds of
having good dietary practice is 3.74 times higher among
patients who had good nutritional knowledge compared

Table 3 Behavioural and nutrition related characteristics of
study participants: Bahir Dar Felege Hiwot Referral Hospital,
Northwest Ethiopia April, 2018. (n = 539)

Variables Frequency Percentage

Cigarette smoking

Yes 11 2.0

No 528 98.0

Ever heard about good nutrition

Yes 249 46.2

No 290 53.8

Received dietary counselling

Yes 231 42.9

No 308 57.1

Received nutritional support

Yes 49 9.1

No 490 90.9

Table 4 Nutritional knowledge of study participants: Bahir Dar Felege Hiwot Referral Hospital, Northwest Ethiopia April, 2018. (n =
539)

Statement Yes
n (%)

No
n (%)

Don’t know
n (%)

Carbohydrates and fats are energy-giving foods 383(71.1) 53(9.8) 103(19.1)

Balanced diet is important to prevent infection 416(77.2) 71(13.2) 52(9.6)

Fish is a good source of protein 417(77.4) 58(10.8) 64(11.9)

Frequent stooling leads to nutrient loss 94(17.4) 122(22.6) 323(59.9)

Protein- rich foods are needed to build and repair body tissues 397(73.7) 95(17.6) 47(8.7)

HIV infection increases body’s food requirement 256(47.5) 164(30.4) 119(22.1)

Water is a nutrient 153(28.4) 150(27.8) 236(43.8)

Banana is good for control of diarrhea in HIV patients 116(21.5) 241(44.7) 182(33.8)

Fruits and vegetables are rich in vitamins and minerals 250(46.4) 121(22.4) 168(31.2)

Over all nutritional knowledge score

Poor 139(25.8)

Average 283(52.5)

Good 117(21.7)
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those who hadn’t good nutritional knowledge [AOR =
3.74(2.33, 6.01)].

Discussion
This institution based cross sectional study assessed the nu-
tritional knowledge, dietary practice and associated factors
among adult PLWHA on ART in Felege Hiwot Referral
Hospital, Northwest Ethiopia, 2017. In resource-limited set-
tings, nutrition is an important component of comprehen-
sive care for HIV-infected individuals.
The results of this study showed that poor, average

and good nutritional knowledge scores of adults on ART
in Felege Hiwot Referral Hospital were found to be 25.8,
52.5 and 21.7% respectively. Previous study (Nti CA et
al., 2012) conducted in Ghana reported that 9.1, 20.0
and 70.9% of the repondents had poor, fair and adequate
nutritional knowledge scores respectively [14]. Ezechi L,

Brai B, Osifeso G, Mbah P and Ezechi O [15] reported
that 11.7, 64.8 and 23.5% of women living with HIV/
AIDS in Lagos, Southwest Nigeria had poor, average and
good nutritional knowledge scores. Anand D and Puri S
[16] revealed that 12.0, 71.2 and 16.8% of PLHIV from
New Delhi, India had poor, average and good nutritional
knowledge scores. This difference might be due to differ-
ences in socioecomic status, health seeking behaviour
and health care system.
Ever heard about good nutrition is among the nutri-

tion related factors that shows significant association
with nutritional knowledge in this study. The odds of
having good nutritional knowledge is 1.94 times higher
among patients who ever heard about good nutrition
compared to those didn’t ever hear. This could be
explained by the fact that exposure to information con-
cerning good nutrition ultimately improves nutritional
knowledge of human beings.

Table 5 Dietary practice of study participants: Bahir Dar Felege Hiwot Referral Hospital, Northwest Ethiopia April, 2018. (n = 539)

Question Yes
n (%)

No
n (%)

Undecided
n (%)

Do you usually eat washed raw vegetables more than cooked vegetables? 149(27.6) 338(62.7) 52(9.6)

Do you know your nutritional needs differ from non-HIV positive persons so you
made an effort to eat a balanced diet?

300(55.7) 195(36.2) 44(8.2)

Do you usually eat fruits? 160(29.7) 273(50.6) 106(19.7)

Do you eat balanced meals regularly? 127(23.6) 289(53.6) 123(22.8)

Do you maintain good nutrition despite your income? 147(27.3) 250(46.4) 142(26.3)

Do you take herbs along with your drugs? 38(7.1) 483(89.6) 18(3.3)

Do you eat a variety of foods in moderation? 267(49.5) 220(40.8) 52(9.6)

Do you engage in good eating habits in order to maintain your overall health? 247(45.8) 214(39.7) 78(14.5)

Over all dietary practice score

Poor 17(3.2)

Average 358(66.4)

Good 164(30.4)

Table 6 Bivariate and multivariate logistic regression analysis showing factors associated with nutritional knowledge of adults on
ART in Bahir Dar Felege Hiwot Referral Hospital, Northwest Ethiopia April, 2018

Variables Good nutritional Knowledge
Yes No

COR 95% CI AOR 95% CI P-value

Residence

Urban 113(21.0) 389(72.2) 2.39(0.83,6.91)

Rural 4(0.7) 33(6.1) 1.00

Ever heard about good nutrition

Yes 93(17.3) 156(28.9) 6.61(4.05,10.79) 1.94(1.003,3.761) 0.049

No 24(4.5) 266(49.4) 1.00 1.00

Received dietary counselling

Yes 96(17.8) 135(25.0) 9.72(5.81,16.26) 6.15(3.134,12.063) 0.000

No 21(3.9) 287(53.2) 1.00 1.00

COR: Crude Odds Ratio
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Receiving dietary counselling is another nutrition re-
lated factor that has a significant association with nutri-
tional knowledge. The odds of having good nutritional
knowledge is 6.15 times higher among patients who
received dietary counseling compared to those who
didn’t receive. This could be due to the fact that dietary
counselling is one of the strategies to increase nutri-
tional knowledge of individuals.
This study also found that poor, average and good dietary

practice scores of adults on ART were found to be 3.2, 66.4
and 30.4% respectively. Previous study (Nti CA et al., 2012)
conducted in Ghana reported that 50.0, 41.8 and 8.2% of
the repondents had poor, fair and adequate dietary practice
scores respectively [14]. Ezechi L, Brai B, Osifeso G, Mbah
P and Ezechi O [15] reported that 1.9, 33.0 and 65.1% of
women living with HIV/AIDS in Lagos, Southwest Nigeria
had poor, average and good dietary practice scores. This dif-
ference might be due to differences in culture, time, belief,
attitude, life style, socioecomic status and knowledge about
food as well as nutrition.
Presence of gastrointestinal symptom is among various

clinical factors that shows significant association with

dietary practice in this study. The odds of having good
dietary practice is 2.28 times higher among patients who
hadn’t gastrointestinal symptom compared to those who
had gastrointestinal symptom.This could be due to the oc-
currence of one or more gastrointestinal symptoms may
contribute to loss appetite which decreases dietary intake.
Ever heard about good nutrition is among the nutrition

related factors that has a significant association with dietary
practice. The odds of having good dietary practice is 2.14
times higher among patients who ever heard about good
nutrition compared to those didn’t ever hear. This could be
explained by the fact that exposure to information concern-
ing good nutrition increases nutritional knowledge that
ultimately improves dietary intake of individuals.
Good nutritional knowledge is significantly associated

with dietary practice in this study. The odds of having
good dietary practice is 3.74 times higher among pa-
tients who had good nutritional knowledge compared
those who hadn’t good nutritional knowledge.This find-
ing is in line with study conducted by Ezechi L, et al.,
2016 [15] in Lagos, Southwest Nigeria. This could be
due to the fact that good nutritional knowledge is one of
the prerequisites for ensuring good dietary practice.
The strength of this study is two out comes i.e. nutri-

tional knowledge and dietary practice are assessed. The
other strength is multiple associated factors are assessed.
The limitations of this study are social desirability and
recall bias when measuring nutritional knowledge and
dietary practice.

Conclusion and recommendations
The findings of this study shows that 25.8, 52.5 and
21.7% of respondents had poor, average and good nutri-
tional knowledge scores respectively. Ever heard about
good nutrition and received dietary counselling were
significant factors for nutritional knowledge. Nutrition
education and counseling should be given by health care
workers for patients on ART to improve their nutritional
knowledge. The media should also strengthen its role in
disseminating nutrition information.
This study also reveals that 3.2, 66.4 and 30.4% of

respondents had poor, average and good dietary
practice scores respectively. Presence of gastrointes-
tinal symptom, ever heard about good nutrition and
good nutritional knowledge were significant factors
for dietary practice. The health professionals should
routinely diagnose and treat gastrointestinal symp-
toms to maintain patients’ appetite for food their by
increasing dietary intake. In addition, improving nu-
tritional knowledge by providing nutrition education
as well as nutrition information dissemination via
various media outlets to sustain and increase dietary
practice of patients.

Table 7 Bivariate and multivariate logistic regression analysis
showing factors associated with dietary practice of adults on
ART in Bahir Dar Felege Hiwot Referral Hospital, Northwest
Ethiopia April, 2018

Variables Good dietary practice
Yes No

COR 95% CI AOR 95% CI P-value

Presence of eating problem

Yes 22(4.1) 84(15.6) 1.86(1.12,3.10)

No 142(26.3) 291(54.0) 1.00

Presence of GI symptoms

Yes 28(5.2) 109(20.2) 1.00 1.00

No 136(25.2) 266(49.4) 1.99(1.25,3.17) 2.28(1.39,3.78) 0.001

Presence of opportunistic infection

Yes 69(12.8) 189(35.1) 1.00

No 95(17.6) 186(34.5) 1.39(0.97,2.03)

Ever heard about good nutrition

Yes 105(19.5) 144(26.7) 2.86(1.95,4.18) 2.14(1.41,3.27) 0.000

No 59(10.9) 231(42.9) 1.00 1.00

Received dietary counselling

Yes 98(18.2) 133(24.7) 2.70(1.85,3.94

No 66(12.2) 242(44.9) 1.00

Received nutritional support

Yes 19(3.5) 30(5.6) 1.51(0.82,2.76)

No 145(26.9) 345(64.0) 1.00

Good nutritional knowledge

Yes 67(12.4) 50(9.3) 4.49(2.92,6.91) 3.74(2.33,6.01) 0.00

No 97(18.0) 325(60.3) 1.00 1.00

COR: Crude Odds Ratio

Mengie et al. BMC Nutrition            (2018) 4:46 Page 7 of 8



Abbreviations
AIDS: Acquired Immunodeficiency Syndrome; AOR: Adjusted Odds Ratio;
ART: Antiretroviral Treatment; CD4: Cluster of Differentiation; CI: Confidence
Interval; COR: Crude Odds Ratio; E.C: Ethiopian Calendar; EDHS: Ethiopian
Demographic and Health Survey; HAART: Highly Active Antiretroviral
Treatment; HIV: Human Immunodeficiency Virus; PLWHA: People Living With
HIV/AIDS; SD: Standard Deviation; SPSS: Statistical Package for Social Sciences

Acknowledgements
We would like to thank Bahir Dar University Institute of Technology for
sponsoring this project. We would also thank all respondents for their
genuine response during the interviews and the data collectors as well as
supervisors for their kind cooperation, honesty and strong commitment.

Funding
This study was supported by Bahir Dar University Institute of Technology for
the data collection material. However, the University had no role in the study
design, analysis, preparation of the manuscript or decision to publish.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
GM conceived and designed the study, performed the analysis and
interpretation of data. TW and AN assisted with data collection, entry and
analysis. GM also write-up and drafted the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Ethical clearance was obtained from Ethical Review Board of Bahir Dar
University Institute of Technology. After this, supportive letter was written by
Amhara Public Health Institute in order to conduct the research in the
hospital. In addition, informed verbal consent was obtained from the
respondents before interviewing. Respondents were told about the aim of
the study and confidentiality of the information which they gave. In
addition, they were told that they have full right to withdraw from the study
at any time if they feel that uncomfortable. Confidentiality and privacy of
collected information ensured at all levels. We sought approval from the
University ethics committee rather than the review board of the hospital
because this study was funded by the university and first it is mandatory to
get ethical approval from the university ethics committee before we go to
data collection in the Hospital. The ethics committee waive the requirement
for written informed consent because we do not collect biological samples
or sensitive information from patients. Informed verbal consent is enough for
this study because this study simply tried to assess nutritional knowledge,
dietary practice and associated factors of respondents.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

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

Received: 16 May 2018 Accepted: 7 November 2018

References
1. Maitree S. Advances in nutrition support for quality of life in HIV+/AIDS. Asia

Pac J Clin Nutr. 2007;16:318–22.
2. Shalini D, Tulsi DC, Ashish KD. HIV and malnutrition: effects on immune

system. Clin Dev Immunol. 2012;2012:784740.
3. WHO, UNAIDS, UNICEF. Global HIV/AIDS response:epidemic update and

health sector progress towards universal Access. Switzerland: Villars-sous-
Yens; 2011.

4. Central Statistical Agency [Ethiopia], ICF International [USA]. Ethiopia
Demographic and Health Survey. Addis Ababa: Central Statistical Agency
and ICF International; 2012.

5. Anabwani G, Navario P. Nutrition and HIV/AIDS in sub-Saharan Africa: an
overview. Nutrition. 2005;21:96–9.

6. Garcia-Prats AJ, McMeans AR, Ferry GD, Klish WJ. Nutrition and HIV/AIDS. HIV
Curriculum. 2010;286:4–5.

7. World Health Organization. Nutrition counselling, care and support for HIV-
infected women: guidelines on HIV-related care, treatment and support for
HIV-infected women and their children in resource-limited settings. Geneva:
World Health Organization; 2004.

8. Gorbach SL, Tamsin AK, Roubenoff R. Interactions between nutrition and
infection with human immunodeficiency virus. Nutr Rev. 1993;51:226–34.

9. Beisel WR. Nutrition and immune function: overview. J Nutr. 1996;126:
2611S–5S.

10. Scrimshaw NS, SanGiovanni JP. Synergism of nutrition, infection and
immunity: an overview. Am J Clin Nutr. 1997;66:464S–77S.

11. World Health Organization. Executive summary of a scientific review.
Consultation on nutrition and HIV/AIDS in Africa: evidence, lessons and
recommendations for action. Durban: Central Statistical Agency and ICF
International; 2005.

12. Castleman T, Seumo-Fosso E, Cogill B. Food and nutrition implications of
antiretroviral therapy in resource limited settings; 2003.

13. World Bank. HIV/AIDS, nutrition, and food security: what we can do.
Washington DC: World Bank; 2013.

14. Nti CA, Hayford J, Opare-Obisaw C. Nutrition Knowledge, Diet quality and
nutritional status of people living with HIV (PLHIV) in Ghana. Food and
Public Health. 2012;2(6):219–27.

15. Ezechi L, Brai B, Osifeso G, Mbah P, Ezechi O. Nutritional knowledge, attitude
and practices of women living with HIV/AIDS in Lagos Southwest Nigeria.
Mal. J Nutr. 2016;22(1):1–15.

16. Anand D, Puri S. Nutritional knowledge, attitude, and practices among HIV-
positive individuals in India. j health popul nutr. 2013;31:195–201.

Mengie et al. BMC Nutrition            (2018) 4:46 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design, area and period
	Sample size and sampling technique
	Data collection procedures
	Operational definitions
	Data processing and analysis
	Ethical consideration

	Results
	Socio-demographic characteristics
	Clinical and immunological characteristics
	Behavioral and nutrition related characteristics
	Nutritional knowledge of study participants
	Dietary practice of study participants
	Factors associated with nutritional knowledge
	Factors associated with dietary practice

	Discussion
	Conclusion and recommendations
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

