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ABSTRACT
Objective Undernourishment is overlooked in people 
with major depressive disorder (MDD); however, it could 
have huge impacts on recovery, functioning and quality 
of life. This study aimed to assess the prevalence of 
undernourishment and associated factors among adults 
with MDD attending two public hospitals in Northwest 
Ethiopia.
Design Institution- based cross- sectional study was used.
Setting This study was conducted in two public 
hospitals—a tertiary- level specialised care hospital 
(Felege- Hiwot Comprehensive Specialized Hospital) 
and a secondary- level referral hospital (Debre Markos 
Referral Hospital). Both hospitals are located around 
200 km apart and are the busiest hospitals in Western 
Amhara region.
Participants A total of 396 participants were included 
in the study using a stratified sampling technique. The 
study participants were recruited from psychiatry units. 
Adults with MDD were recruited from both hospitals 
proportionally between September and November 2019.
Outcome measures Undernourishment was assessed 
using a body mass index measurement. Data were 
collected using a structured questionnaire and 
anthropometric measurements, and analysed using a 
binary logistic regression model.
Results The overall prevalence of undernourishment 
was 28.5% (95% CI: 23.7% to 33.4%) among adults with 
MDD attending psychiatric care in the two public hospitals 
in Northwest Ethiopia. Female gender (adjusted Odds 
Ratio (AOR)=2.18, 95% CI=1.20 to 3.96, p=0.01), rural 
residence (AOR=2.41, 95% CI=1.23 to 4.70, p=0.01), 
illiteracy (AOR=2.86, 95% CI=1.01 to 8.07, p=0.047), 
antidepressant side effects (AOR=2.04, 95% CI=1.08 to 
3.88, p=0.028) and having HIV/AIDS (AOR=4.12, 95% 
CI=1.46 to 11.57, p=0.007) had a statistically significant 
association with undernourishment.
Conclusion The prevalence of undernourishment was 
high among adults with MDD in Northwest Ethiopia. This 
study suggests the need to include nutritional interventions 
for people with MDD in psychiatric care facilities.

BACKGROUND
Undernourishment is an insufficient intake 
of food and nutrients to meet an individ-
ual’s nutritional needs and maintain good 
health.1 2 Undernourishment results from 
limited intake of food in quality or quantity, 
including suboptimal feeding practices that 
expose people to hunger, recurrent infec-
tion or diseases.2 An involuntary weight loss 
greater than 10% of body weight within 
6 months indicates moderate to severe under-
nourishment.3 Undernourishment can also 
be defined as having a body mass index 
(BMI) score of <18.5 kg/m2, which can be 
further classified as mild (17–18.49 kg/
m2), moderate (16–16.99 kg/m2) and severe 
(<16 kg/m2) undernourishment.4

Undernourishment is a major public health 
concern in low- income countries, which was 
as high as 35% in prevalence in the general 
population in South Asia.4 The prevalence 
of undernourishment varies with age, sex, 
demographic characteristics and underlying 
health conditions.5 6 Undernourishment is 
now becoming commonly prevalent among 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study addressed a special population group 
and achieved a high response rate.

 ⇒ Anthropometric measurement was used to assess 
the undernourishment and that minimises recall 
bias.

 ⇒ However, the study could have introduced social de-
sirability bias particularly on data related to alcohol 
and substance use.

 ⇒ The body mass index that was used to measure un-
dernourishment in this study may not be the most 
accurate measurement to indicate nutritional status.

 ⇒ The association of undernourishment with food in-
security and income was not examined in this study.
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adults in low- income countries.7 The 2010 United States 
Agency for International Development (USAID) report 
indicated a 26.9% prevalence of undernourishment 
among women of reproductive age group in Ethiopia.8 
A very recent community- based study found a 27.6% 
prevalence of undernourishment among older adults in 
North Gondar district in Northwest Ethiopia.9 Another 
study from the southern part of Ethiopia reported a 
23.7% prevalence of undernourishment among people 
with HIV/AIDS.10 A study conducted in a psychiatric 
care facility reported a 20.0% prevalence of undernour-
ishment among people with mental health problems in 
the northeastern part of Ethiopia.11 A systematic review 
and meta- analysis study reported a 50.8% pooled preva-
lence of undernourishment among people with tubercu-
losis in Ethiopia.12 In all these studies, undernourishment 
has been frequently associated with rural residence, early 
marriage and poverty.13

Poor mental health and undernourishment contribute 
to a significant burden of disease and both have shown 
strong relationships with each other.14 People with major 
depressive disorder (MDD) are more prone to under-
nourishment than the general population due to several 
reasons.15 The relationship between depression and 
undernutrition is justifiable as emotional, biological and 
economic factors mediate the association of the two health 
conditions.16 Emotionally, people with depression expe-
rience decreased mood, appetite and fatigue; therefore, 
chronic loss of appetite could lead to undernourishment. 
Additionally, depressed mood, sadness and depressive 
feelings could reduce digestive functioning, weight and 
energy loss.3 17 Furthermore, undernourishment could 
have significant impacts on the recovery, functioning and 
quality of life of people with MDD.18

Undernourishment and MDD can appear as chronic 
comorbid conditions.5 19 Both have interconnected effects 
and aggravate the outcome of one on the other in a vicious 
circle. For example, MDD can cause undernourishment 
and undernourishment can exacerbate the severity of 
MDD but the mechanism needs more research.20 Under-
nourishment has serious medical consequences such 
as lowered resistance to infection, poor wound healing 
and prolonged hospitalisation and leads to a risk of high 
disability and mortality.21

Although undernourishment is well studied in the 
general population around the world, there is a lack of 
evidence in special population, particularly among people 
with MDD in low- income countries including Ethiopia. 
The aims of this study were to assess the prevalence of 
undernourishment and identify associated factors among 
adults with MDD attending psychiatric follow- up at two 
public hospitals in Northwest Ethiopia.

METHODS
Study design and setting
In this study, we used an institution- based cross- sectional 
study. The study was conducted in psychiatry units at 

Felege- Hiwot Comprehensive Specialized Hospital 
(FHCSH) and Debre Markos Referral Hospital (DMRH) 
in Northwest Ethiopia. These two hospitals are 200 km 
apart from each other and are located in Northwest Ethi-
opia. FHCSH is a specialised care hospital with a capacity 
of 430 inpatient beds and 422 health professionals. 
DMRH is a referral hospital that provides general (non- 
specialised) care with 132 inpatient beds. More than 4000 
clients received psychiatric care at both hospitals in 2019 
and two- thirds of them attended FHCSH.

Sample size determination and sampling procedure
Sample size was calculated using a single population 
proportion formula, considering the following assump-
tions: a 31.4% prevalence of undernourishment among 
adults with MDD,22 a 5% margin of error and a 95% CI. 
Finally, the sample size became 405 when adding a 10% 
non- response rate.

Participants were proportionally recruited from both 
hospitals using a stratified sampling technique. The 
sample size was then proportionally allocated for both 
hospitals, so that 298 and 97 participants were taken 
from FHCSH and DMRH, respectively. Adults (18 years 
old and above) diagnosed with MDD were eligible for 
this study. Clients who had a low understanding of their 
illness as diagnosed by mental health professionals were 
excluded from the study. Additionally, those diagnosed 
with comorbid psychiatric conditions were excluded.

Data collection procedure and measurements/instruments
Data were collected from September to November 2019 
using interviewer- administered and structured question-
naires, chart review and anthropometric measurements. 
The interviews were conducted by trained psychiatric 
nurses who had a considerable experience in quantitative 
data collection. Interviews were conducted in a separate 
room to ensure confidentiality.

The questionnaire was adapted from previous similar 
studies22–27 and was modified to the context of this study. 
Pretest was conducted on 5% of adults with MDD at 
Gondar Specialized Teaching Hospital before the actual 
data collection period. Necessary corrections were made 
based on the results of pretest data. The questionnaire 
was translated to local language (Amharic) and back 
to English by fluent speakers of the two languages. The 
collected data were checked for completeness and consis-
tency daily by supervisors.

Height and body weight measurements were taken 
from each study participant. Height was measured 
using a portable anthropometric height measuring scale 
without shoes, wearing no head gear, knees fully straight. 
Both hands were held down to the side and the height 
recorded to the nearest 0.1 cm. The body weight was 
measured using a weighing scale maintaining participants 
with light clothing, bare foot, standing in erect position. 
Measuring instruments were checked and calibrated 
before the procedure to make measurements more reli-
able. Data collectors took at least two separate height 
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and weight measurements for each participant that 
were repeated when there was more than 0.1 kg weight 
and 0.1 cm height variation in the two measures. Finally, 
BMI was calculated by dividing body weight (kg) by the 
square of height (m2) to determine the nutritional status 
of the respondents. In this study, undernourishment was 
defined as a BMI <18.5 kg/m2. Undernourishment was 
further classified as mild (17—18.49 kg/m2), moderate 
(16—16.99 kg/m2) and severe (<16 kg/m2) based on the 
evidence from previous studies.22

Statistical analysis
The data were coded and entered into Epi- Data V.3.1 
and exported to SPSS V.25 for analysis. Descriptive anal-
ysis was done to calculate frequencies, mean scores and 
proportions. A binary logistic regression model was fitted 
for analysis. Model fitness was checked using Hosmer- 
Lemeshow goodness- of- fit test. The p value of the Hosmer- 
Lemeshow goodness- of- fit test was 0.659, which confirms 
that the model is correctly specified. Bivariable and multi-
variable logistic regression analyses were conducted to 
identify associated factors with undernourishment. All 
covariates with a p value less than 0.25 in the bivariable 
analysis were taken into a multivariable analysis to control 
confounding factors and to identify true predictors of 
undernourishment. Those variables that showed a p value 
of less than 0.05 with 95% CI and adjusted Odds Ratio 
(AOR) were defined as factors significantly associated 
with undernourishment.

Patient and public involvement
No patient involved.

RESULTS
Sociodemographic characteristics of the study participants
Out of 405 candidate participants, 396 (97.7%) enrolled 
in the study. The median age of respondents was 29.5 
years. More than one- third of participants were married 
(n=146, 36.9%) and 134 (33.8%) did not attend formal 
education. More than half of study participants (208, 
52.5%) were urban residents and 278 (70.2%) were living 
with their parents (table 1).

Prevalence of undernourishment among adults with MDD
The overall prevalence of undernourishment was 28.5% 
(n=113, 95% CI: 23.7% to 33.4%) among adults with 
MDD attending psychiatric care at the two hospitals in 
Northwest Ethiopia. Among undernourished partici-
pants, 26.5% (n=105) had mild to moderate undernour-
ishment. Of all the study participants, 56.6% (n=224) had 
a normal weight range, 10.9% (n=43) overnourishment 
and 4.0% (n=16) obesity (figure 1).

Factors associated with undernourishment
Female gender was significantly associated with under-
nourishment, that the odds of undernourishment were 
2.18 times higher among women than men (AOR=2.18, 
95% CI=1.20 to 3.96, p=0.01). Rural residence was 

associated with undernourishment, that the odds of 
undernourishment were 2.14 times higher among rural 
than urban residents (AOR=2.41, 95% CI=1.23 to 4.70, 
p=0.01). Additionally, illiteracy had a significant associ-
ation with undernourishment, that the odds of under-
nourishment were 2.86 times higher among illiterate 
participants than those who attended higher education 
(AOR=2.86, 95% CI=1.01 to 8.07, p=0.04). Antidepres-
sant side effect was associated with undernourishment, 
that the odds of undernourishment were 2.04 times 
higher among study participants with antidepressant side 
effects than those without side effects (AOR=2.04, 95% 
CI=1.08 to 3.88, p=0.02). Moreover, having a comorbid 
HIV/AIDS had positive association with undernourish-
ment, that the odds of undernourishment were 4.12 times 
higher among those with HIV/AIDS than those without 
HIV/AIDS (AOR=4.12, 95% CI=1.46 to 11.57, p=0.007) 
(table 2).

DISCUSSION
The prevalence of undernourishment was high among 
adults with MDD attending psychiatric follow- up at the 
two public hospitals in Northwest Ethiopia. Undernour-
ishment had a positive relationship with female gender, 

Table 1 Sociodemographic characteristics of adults 
with major depressive disorder at two public hospitals in 
Northwest Ethiopia (N=396)

Sociodemographic 
characteristics Frequency Per cent

Age 18–26 142 35.9

27–35 127 32.1

36–45 86 21.7

≥46 41 10.4

Sex Female 206 52.0

Male 190 48.0

Religion Orthodox 
Christian

341 86.1

Islam 55 13.9

Marital status Single 169 42.7

Married 146 36.9

Divorced 61 15.4

Widowed 20 5.1

Educational 
status

Illiterate 134 33.8

Primary school 97 24.5

Secondary 
school

68 17.2

Tertiary 
education

97 24.5

Residence Urban 208 52.5

Rural 188 47.5
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rural residence, illiteracy, antidepressant side effects and 
diagnosis of comorbid HIV/AIDS.

The 28.5% prevalence of undernourishment was 
comparable with an older study finding of 31.4% prev-
alence among adults with MDD in Northwest Ethiopia.22 
Undernourishment remains a big public health problem 
among adults with MDD in Ethiopia; however, there is a 
limited intervention against undernourishment partic-
ularly for people with psychiatric problems including 
MDD. Undernourishment has been overlooked among 
adults with MDD in low- income countries, and there is a 
huge lack of evidence in low- income countries. However, 
our study finding looks similar when compared with the 
27.6% prevalence of undernourishment in the general 
population in Northwest Ethiopia.9 More research is 
needed in low- income settings to investigate the relation-
ship between undernourishment and MDD to design a 
problem- based intervention because the cause of under-
nourishment may not be limited to food insecurity and 
poverty, and mental health- related factors.

The relationship between gender and undernourish-
ment was supported by previous study findings that women 
were more prone to undernourishment than men in Ethi-
opia.13 Women breast feed their children for an extended 
period and are involved in energy- demanding household 
activities including housekeeping and outdoor farming.28 
They are caretakers of the household and get inadequate 
meals that their body need, because they often eat after 
they have served every family member.22 26 According to 

the World Bank report, women are poorer economically 
than men,29 and are vulnerable to food insecurity. There-
fore, empowering women to become economically self- 
sufficient could reduce the burden of undernutrition in 
Ethiopia and the rest of the world.

In this study, undernourishment was associated with 
illiteracy (no formal education), which is supported by 
a previous study finding in Ethiopia.22 Illiteracy is an 
important determinant of undernutrition because it is 
associated with poverty, food insecurity and low levels of 
health literacy to make a choice of healthy diets.22 26 Simi-
larly, the AOR of undernourishment was higher among 
rural residents than those in urban areas. Rural people 
are mostly farmers who are excessively engaged in labour 
work. Poverty and food insecurity are common challenges 
for the rural communities in Ethiopia. All these could 
increase the likelihood of being undernourished due 
to low access to sufficient amount and quality of food to 
meet dietary needs.30

This study found that those who had antidepressant 
side effects had higher AOR of undernourishment than 
those without side effects. Common side effects including 
nausea, vomiting, diarrhoea, fatigue and stomach upset 
affect the appetite and could lead to chronic anorexia.31 
The ingested food may be poorly absorbed in the body. 
Additionally, chronic vomiting leads to a loss of water, 
minerals and electrolytes.

Finally, the findings of this study indicated that being 
diagnosed with HIV/AIDS was positively associated with 

Figure 1 Nutritional status of adults with major depressive disorder at two public hospitals in Northwest Ethiopia, N=396.
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undernourishment. The AOR of undernourishment 
was higher among adults with HIV/AIDS than those 
without HIV/AIDS. This finding is similar with another 
study finding in Ethiopia.31 The majority of people with 
HIV/AIDS live in poverty and struggle with food insecu-
rity. Moreover, people with HIV/AIDS experience loss 
of interest and appetite to take adequate meals, which 
may lead to undernourishment. Because of the frequent 
release of the pro- oxidant cytokines, HIV infection 
is associated with an increased risk of oxidative stress 
causing further damage to cells, proteins and enzymes.32 

Oxidative stress and impaired immune functions mediate 
micronutrient deficiencies. Therefore, the higher nutri-
tional requirement coupled with poor food intake could 
lead to higher risk of undernourishment.32

Limitations of the study
This study has several limitations and we suggest readers 
to cautiously interpret the results. First, the study did not 
assess the time of diagnosis and how long a participant 
has lived with MDD. Second, the study could have intro-
duced social desirability bias that might have affected the 

Table 2 Bivariable and multivariable analyses of factors associated with undernourishment among adults with major 
depressive disorder at two public hospitals in Northwest Ethiopia, N=396

Characteristics

Undernourishment

COR (95% CI) AOR (95% CI) P valueYes (n) No (n)

Age in years 18–26 65 77 1.46 (0.72 to 2.99) 2.39 (0.73 to 7.94) 0.152

27–35 19 108 0.31 (0.14 to 0.68) 0.52 (0.17 to 1.56) 0.244

36–45 14 72 0.34 (0.14 to 0.79) 0.30 (0.09 to 0.94) 0.039

≥46 15 26 1 1

Sex Female 74 132 2.17 (1.38 to 3.41) 2.19 (1.21 to 3.97) 0.010

Male 39 151 1 1

Religion Orthodox Christian 93 248 0.66 (0.36 to 1.19) 0.46 (0.19 to 1.14) 0.095

Islam 20 35 1 1

Marital status Married 30 116 1 1

Single 58 111 2.02 (1.21 to 3.37) 1.28 (0.55 to 2.98) 0.567

Divorced 15 46 1.26 (0.62 to 2.56) 0.71 (0.25 to 1.98) 0.510

Widowed 10 10 3.87 (1.47 to 
10.14)

0.96 (0.24 to 3.82) 0.955

Educational status Illiterate 55 79 2.86 (1.56 to 5.25) 2.85 (1.02 to 8.07) 0.047

Primary school 22 75 1.20 (0.60 to 2.40) 0.98 (0.35 to 2.77) 0.973

Secondary school 17 51 1.37 (0.65 to 2.88) 0.87 (0.33 to 2.30) 0.780

Higher education 19 78 1 1

Residence Rural 75 113 2.97 (1.88 to 4.69) 2.41 (1.24 to 4.70) 0.010

Urban 38 170 1 1

Current tobacco use Yes 12 12 2.68 (1.17 to 6.17) 1.49 (0.29 to 7.83) 0.632

No 101 271 1 1

Current alcohol use Yes 40 76 1.49 (0.94 to 2.38) 0.95 (0.46 to 1.96) 0.896

No 73 207 1 1

Current khat use Yes 22 28 2.20 (1.19 to 4.04) 1.67 (0.49 to 5.71) 0.418

No 91 255 1 1

Antidepressant side effects Yes 77 130 2.52 (1.59 to 3.99) 2.05 (1.08 to 3.88) 0.028

No 36 153 1 1

HIV/AIDS Unknown 41 110 1.26 (0.78 to 2.06) 1.00 (0.53 to 1.88) 0.999

Positive 26 17 5.19 (2.59 to 
10.38)

4.12 (1.46 to 
11.57)

0.007

Negative 46 156 1 1 0.999

Current use refers to the use of drugs/substances in the past 1 month.
Bolded entries on the table indicate statistically significant tests.
AOR, adjusted Odds Ratio; COR, Crude Odds Ratio.
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accuracy of the data, particularly those related to alcohol 
and substance use. Third, this study used BMI, which may 
not be an accurate approach to measure undernourish-
ment. We suggest future researchers triangulate BMI with 
more anthropometric measurements such as BMI with 
brachial circumference and ankle- brachial index, and/
or with structured questionnaires including the Mini- 
Nutritional Assessment to assess nutritional status accu-
rately. Fourth, the association of undernourishment with 
food insecurity and income was not examined in this 
study.

CONCLUSION
In this study, one- third of adults with MDD had under-
nourishment. Women, rural residents and those who had 
no formal education had higher prevalence of under-
nourishment than their counterparts. Furthermore, 
having antidepressant side effects and a comorbid HIV/
AIDS had a significant association with undernourish-
ment among adults with MDD. The result of this study 
indicated that attention should be given to people with 
MDD to prevent undernourishment in psychiatric facil-
ities. It is important to integrate nutritional care with 
mental healthcare in Ethiopia. Therefore, nutrition 
assessment, counselling and support should be provided 
for people with MDD.
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