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Chronic alcohol use disrupts nutrient intake, absorption and utilization, often resulting in nutritional
deficiencies. This should be addressed during rehabilitation. This study assessed the changes in dietary adequacy
of selected nutrients before and during rehabilitation. A pre-experimental design (Pre - Test and Post - Test
studies) was employed on 62 male respondents consecutively sampled. Interviewer administered semi-structured
questionnaire and a food frequency questionnaire were used to collect information. The probability approach
was used to estimate the proportion of inadequate intakes based on estimated average requirements (EAR). The
mean nutrient values before and after rehabilitation were compared using the chi-square and t-test, and the
results were considered significant at the 95% confidence level. The mean difference between the dietary intake
before and after rehabilitation indicates that carbohydrates, proteins, Vitamin C, folate, calcium, magnesium
and zinc decreased significantly during rehabilitation. The mean for Vitamin A increased significantly (P<0.001,
t=4.467) while thiamine decreased but not considerably (P=0.554, t=0.598). When compared to EAR, the mean
intake of all the selected nutrients were adequate, with the exception of vitamin A. The probability of
inadequate nutrient intake (PINI) was high for the micronutrient’s calcium, vitamin A, vitamin B1, magnesium,
folate, and zinc. When compared to the EAR, the mean intake of all the nutrients were adequate except for
vitamin A during the initial encounter. During the second encounter the PINI was the highest in vitamin C,
folate, calcium and magnesium, all of which were 100% inadequate, in addition these nutrients were
significantly below the EAR. The findings of this study revealed that those suffering from alcohol dependency
experience varying degree of nutritional deficiencies, emphasizing the critical role of nutritional support during
their recovery in rehabilitation centers.
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INTRODUCTION

 

Alcohol and drug abuse is a problem that has
raised concern all over the world (Merz, 2018). Its
consumption levels have continued to increase
globally (Rehm et al., 2021). There is extensive
documentation on the relationship between alcohol
consumption and the negative health outcomes,
including morbidity and mortality (Seitz & John,
2023) (Willmore et al., 2017). Chronic excessive
alcohol consumption is well recognized for its
effect on an individual’s nutritional status, its
association with nutrient deficiencies and
malnutrition (Halsted & Medici, 2013). Alcoholics
tend to have a poor diet because their normal
eating behavior are disrupted. This can result in
primary malnutrition, which is caused by a
reduction in dietary intake, as well as secondary
malnutrition, which is occurs due to impairment in
the digestion, absorption, metabolism, and
utilization of some nutrients (Rajendram, 2023). 

(Migdanis et al., 2023)) and Mahboub et al. (2021)
reported the dietary intake of drug addicts to be
below the recommended intake for the majority of
critical micronutrients like thiamine, riboflavin,
pyridoxine, folate, vitamin D, vitamin C,
magnesium, iron, calcium, zinc, copper, and
selenium, resulting in overall malnutrition which
can contribute to liver diseases and other serious
alcohol-related disorders, demonstrating the
intricate connection between nutrition and alcohol
metabolism (Tadokoro et al., 2023).

Several illnesses and conditions that are classified
as complications of alcohol dependency have been
demonstrated to correlate with deficiencies in
nutrients (Estruch et al., 2005), and there has been
hope that these troublesome symptoms associated
with relapse might be amenable to nutrition
therapy as several factors have operated together
to encourage this line of investigation, which
include similarity of nutrition deficiency and
relapse-related symptoms of recovery, finding that
food eaten can appreciable alter mood on rapid
and long-term basis (Halsted & Medici, 2013)
(Atkinson, (2009).This highlights the necessity of
prioritizing and focusing on optimal dietary intake
in Kenyan alcohol and drug rehabilitation centers,
where limited financial resources allocation for
nutrition programs have been observed, hence
further complicating efforts to address
malnutrition in rehabilitation settings (Mumin
Wellnes Solutions-Kenya,Nairobi,Kenya et al.,
2024). It has been observed that combining
nutritional therapies with regular treatments
provides faster and more effective results during
alcohol dependence recovery (Young, 2023). Due
to limited data that relates to nutritional status of
alcohol dependent patients undergoing 

rehabilitation process in Kenya, this study
therefore was aimed at identifying changes in
nutritional status of selected essential nutrients
among alcoholic patients before and after
undergoing rehabilitation treatment.

METHODOLOGY
Research Design
This study used pre -experimental (pre -post)
research design. According to (Kempen, 2012),
pre - experimental research designs has no control
group and usually the researcher has little control
over the experiment. The patients were recruited
at the admission point and the dependent
variables measured before the implementation of
the treatment. The treatment was then
administered and after 90 days (just before
discharge), a post test measurement of the
dependent variable was carried out to assess the
effect of the treatment on the group.

Location of the Study
This research was conducted at the Mathari
National Teaching and Referral Hospital, Alcohol
and Drug Rehabilitation Centre in Nairobi
Kenya. Nairobi has an estimated population of
about 4,396,828 and a current growth rate of
3.93%, according to the KNBS 2020 census
(Kenya, 2019).

Population of the Study
In 2010, Mathari National Teaching and Referral
Hospital saw a peak in alcohol-dependent patient
admissions, a total of 144 patients were admitted
to the hospital’s drug rehabilitation unit,
consisting of 137 men and 7 women. Out of these,
100 men and all the women were abusers of
alcohol. The study utilized a study population of
107 individuals, which is the total number of
alcoholics admitted in the year 2010, the year with
the highest admissions.
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Sampling Framework
All adult alcohol dependent patients admitted less
than seven days before the start of the study were
recruited as they were still in the detoxification
process and not much in terms of nutrition status
had taken place, however some with active
psychotic symptoms including hallucinations,
delusions, confused thinking, and inappropriate
behavior were excluded.

This study used a pre-experimental design,
specifically pre - post, where little control is
exerted by the researcher, thus no control group is
used (Kempen, 2020). Participants were recruited
at admission and the dependent variables
measured. Treatment was then given, and a post -
test measurement of the dependent variable was 
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Data Collection Tools and Procedures

 

 

Ethical Considerations

 

An interviewer administered questionnaire was
used to collect data on socio-demographic
characteristics such as education level, age, marital
status, religion, and occupation. Food Frequency
Questionnaire was used to collect and assess the
frequency with which food items are consumed
during a period of one month, the questionnaire
consisted of a list of foods and an associated set of
frequency of use response categories.

Sixty-two patients completed the study. The
response rate was 87.3%. All the 62 (100%)
patients were males. The mean age in years (SD)
was 37.2 (SD 7.1).

Permission to conduct the study was sought from
the School of Graduate Studies and ethical
approval from Maseno University Ethics Review
Committee [MUERC] Ref.
MSU/DRPI/MUERC/00518/18, and clearance
from Mathari National Teaching and Referral
Hospital administration where research was
conducted. All patients filled out a written
informed consent for participating in the study
after explaining to them what the research study
was all about. The questionnaires were
administered together with anthropometric
measurements in privacy. 

based on Individual’s nutrient intake as a
percentage of the estimated average requirement
(EAR), (Example: carbohydrate intake of an
individual was 50g. The probability was calculated
as 50g /EAR for CHO (100) *100, 50% was <54
and the probability inadequacy was 1 or 100%).
One sample t-test was used to compare the
nutrient intake and Estimated Average
Requirements, and Paired samples t-test to
establish if there is a significant mean difference in
dietary intake of patients before and after
rehabilitation. Results were considered significant
at p<0.05.

Data Management and Analysis
Completed questionnaires were coded and entry
done in database designed in Epidata. Data was
then exported to STATA version 22.0 for analysis.
Data from the food frequency questionnaires were
entered into a nutrient calculator, a computer -
based calculator locally developed using Microsoft
Access program (Recha, 2018), to calculate
approximate nutrient intake levels of the key
selected nutrients: Carbohydrates, Protein,
thiamine, Folate, Vitamin A, C, Magnesium,
Calcium, and Zinc in each patient. The quantities
were then compared with the Estimated Average
Requirement (EAR) for each nutrient (Walsh et
al., 2022) to determine nutrient adequacy or
inadequacy among the patients. The nutrient
adequacy ratio was calculated by dividing each
nutrient consumed by the EAR of same food and
multiplying by 100.The proportion of inadequate
intakes was then estimated using a probability
approach.
Nutrient intakes were grouped into six categories 

RESULTS
Socio-demographic Characteristics of
Patients 

carried out to assess the effect of the treatment on
the group prior to their discharge after 90 days.

A sample size of 79 patients was calculated using
the Mugenda and Mugenda formula (Mulati et al.,
2023) and then increased by 10% to account for
fallouts (Chow et al., 2017). Due to fallouts, 62
respondents participated in the study. Mathari
National Teaching and Referral Hospital was
purposively selected for being the only National
Referral Hospital within Nairobi where research
(Kamenderi & Muteti, 2019); (Michuki, 2012).
Due to it being the sole public referral drug
rehabilitation center in Nairobi, the Mathari
National Teaching and Referral Hospital made
rehabilitation services affordable to many
residents. 

The patients who participated in the study were
consecutively selected. These patients were
identified from the drug unit admission records
and interviewed based on the Centre’s program,
the patients’ availability at the time of the interview
and as well as the rate of admissions per day.
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The mean of the selected nutrients among the
rehabilitated alcohol dependent patients for
before and after rehabilitation is presented in
Table 1 where the mean of nutrients;
Carbohydrates, Proteins, Vitamin A and thiamine
were above EAR for both before and after
rehabilitation. Vitamin C, Folate, Magnesium
and Zinc had higher mean than EAR before
rehabilitation and lower mean than EAR after
rehabilitation. Calcium mean was lower than
EAR for both before and after rehabilitation. 

The mean of the selected Nutrients

https://journals.mjmbiolabs.co.ke/index.php/JCMA/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=20


Nutrient EAR Before After

Carbohydrates(g) 100 158.4 104.6

Protein (g) 46 99.2 66.9

Vitamin A (µg) 625 666.5 912.9

Vitamin C(mg) 75 241.9 39.9

thiamine (mg) 1 1.5 1.45

Folate (µg) 320 556.0 300.7

Calcium (mg) 1000 769.5 364.4

Magnesium (mg) 350 427.9 248.6

Zinc (mg) 9.4 13.3 9.38

Table 1: 
Nutrient Adequacy among the Alcohol Dependent Patients before and after Rehabilitation

Nutrient Adequacy of nutrients before Rehabilitation
Before rehabilitation, the mean dietary intake of carbohydrates, proteins, Vitamin C, thiamine, folate,
magnesium and zinc were significantly higher compared to Estimated Average requirement (P<0.001,
df = 60; t = 9.538, 13.034, 9.747, 5.428, 7.805, 4.970 and 7.194 respectively while the dietary intake of
calcium was significantly below (P<0.001; df = 60 calcium t=4.970). Vitamin A was however not
significant (t=0.753, P=0.456) as shown in Table 2.
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Nutrient Before EAR t-value P-value

Carbohydrates(g) 158.4 100 9.538 <0.001

Protein (g) 99.2 46 13.034 <0.001

Vitamin A (µg) 666.5 625 0.753 0.456

Vitamin C(mg) 241.9 75 9.747 <0.001

Thiamine (mg) 1.5 1 5.428 <0.001

Folate (µg) 556.0 320 7.805 <0.001

Calcium (mg) 769.5 1000 4.970 <0.001

Magnesium (mg) 427.9 350 4.808 <0.001

Zinc (mg) 13.3 9.4 7.197 <0.001

Table 2: 
Dietary Adequacy of nutrients before Rehabilitation

Nutrient Adequacy of nutrients after Rehabilitation
After rehabilitation, dietary intake of carbohydrates, proteins and Vitamin A were significantly high
compared to EAR (P<0.001; df = 60; t =7.454, 6.504 and 5.468 respectively, while Vitamin C, folate,
calcium and magnesium were significantly low compared with EAR ( P<0.001; df = 60; t =2.730, 1.953,
3.580, 7.70 respectively), with no difference in thiamine and zinc levels (thiamine t=0.745, P=0.094 and
zinc t=1.320, P=0.563) as shown in Table 3.
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Nutrient After EAR t-value* P-value

Carbohydrates(g) 104.6 100 7.454 <0.001

Protein (g) 66.9 46 6.504 <0.001

Vitamin A (µg) 912.9 625 5.468 <0.001

Vitamin C(mg) 39.9 75 2.730 <0.001

Thiamine (mg) 1.45 1 0.745 0.094

Folate (µg) 300.7 320 1.953 <0.001

Calcium (mg) 364.4 1000 3.580 <0.001

Magnesium (mg) 248.6 350 7.70 <0.001

Zinc (mg) 9.38 9.4 1.320 0.563

Table 3: 
Dietary adequacy of nutrients after Rehabilitation

Difference in means of Nutrient intake before and after Rehabilitation
Dietary intake mean differences were found in several nutrients after rehabilitation, showing significant
reductions in carbohydrates, proteins, Vitamin C, folate, calcium, magnesium, and zinc (P<0.001;
t=7.787, 7.603, 11.797 and 7.234 respectively, while Vitamin A increased significantly (P<0.001,
t=4.467) and thiamine reduction was not significant (P=0.554, t=0.598) as presented in Table 4.
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Nutrient Before After t-value P-value

Carbohydrates(g) 158.4 104.6 7.787 <0.001

Protein (g) 99.2 66.9 7.603 <0.001

Vitamin A (µg) 666.5 912.9 4.467 <0.001

Vitamin C(mg) 241.9 39.9 11.797 <0.001

Thiamine (mg) 1.5 1.45 0.598 0.554

Folate (µg) 556.0 300.7 8.444 <0.001

Calcium (mg) 769.5 364.4 8.736 <0.001

Magnesium (mg) 427.9 248.6 11.065 <0.001

Zinc (mg) 13.3 9.38 7.234 <0.001

Table 4: 
Difference in means of dietary intake of nutrients before and after Rehabilitation

Prevalence of inadequate nutrient intake before and after rehabilitation (% PINI)
The probability approach method estimated the prevalence of inadequate nutrient intakes based on the
Estimated Average Requirements (EAR). High inadequate nutrient intake rates were initially observed
in select micronutrients, specifically in 75% of those for calcium, 56% for vitamin A, 25% for
magnesium, 19% for vitamin B1, 12% for folate, and 12% for zinc. Following rehabilitation, the
nutrient intake inadequacy rate increased notably in vitamin C, folate, calcium, and magnesium, with
100% of patients experiencing inadequate intake as presented in Table 5.
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as vitamins A (38%), thiamine (34%), and
ascorbic acid (28%). After patients stopped
drinking in an Alcohol Dependence Unit, the
intake of major nutrients, particularly
carbohydrates, significantly increased, with the
most notable difference in carbohydrates. This
trend is consistent with another study
Liangpunsakul, (2010) showing a significant
reverse relationship between increasing alcohol
consumption and macronutrient intakes. This
could be attributed to the fact that ethanol has
high caloric content with minimal nutritional
value per gram compared to Carbohydrates and
Proteins thus displaces them in the diet hence
increase in overall intake of macronutrients
(Zirnheld et al., 2022) after treatment initiation. 
Nutrition services are commonly overlooked in
alcohol and drug rehabilitation centers, Angeles-
Agdeppa et al., (2020) reported 57.9% of the
rehabilitation centers to lack Registered
Nutritionist thus lacking professional nutrition
guidance, while 78.9% provided uncalculated
diets, especially those treating the lower economic
status clients due to low funding. This was
reflected in low dietary intake of nutrients among
the rehabilitated alcohol dependent patients, with
vitamin C, folate, calcium, and magnesium being
significantly below EAR. The low levels may have
been contributed by the inadequate provision of
fruits, dark green leafy vegetables, and animal
proteins at the center as was pointed out by the
key informant, who cited inadequate funding as
the primary challenge to provision of adequate
nutrients. This was evident from the studies
conducted by Chepkwony et al.,(2013) and
Kahuthia-Gathu et al., (2013) that Kenyan
rehabilitation centers place limited emphasis on
optimal dietary intake despite the benefits of
optimal dietary intake being associated with fast
and efficient recovery (Singh, 2017).

Maintaining proper nutrition throughout alcohol
rehabilitation is a crucial aspect in restoration of
nutrients (Langat et al., 2014). It supports
recovery, by addressing deficiencies and mitigating
the negative impact of alcohol on nutritional status
(White & Sirohi, 2024), hence playing a vital role in
effective alcoholic recovery outcomes. 
This study analyzed the dietary intake of selected
nutrients which included carbohydrates, proteins,
vitamin A, C, B1, calcium, magnesium, folate, and
zinc. The results from the first encounter revealed
that the mean of most of these nutrients
significantly exceeded the necessary EAR except
for calcium. When prevalence of inadequate
nutrient intake (PINI) was used, high inadequacies
were observed in calcium, vitamin A, magnesium,
vitamin B1, folate and zinc having 75%, 56%, 25%,
19%, 12% and 12% respectively, a similar trend
that was noted by Halsted & Medici, (2013) and
Jophlin et al., (2024) which could be attributed to
inadequate dietary intake and the effects of ethanol
on gastrointestinal function (Rajendram, 2023). 

In the second encounter, patients showed a
significant increase in vitamin A intake after 90
days of treatment with no inadequacies recorded.
However, there were higher inadequacies in
vitamins C, folate, calcium, and magnesium,
affecting all patients. Even though these results
used EAR, it aligns with previous study done by
Hurt et al., (1981) indicating that middle-class
adult males with alcohol dependency had adequate
macronutrient (carbohydrates, proteins, and fats)
intake before rehabilitation, with 7% below the
recommended daily allowance. Additionally, they
further revealed that higher percentages of patients
with nutrient inadequacies in micronutrients such 

DISCUSSION
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                   Before Rehabilitation After Rehabilitation

Nutrient EAR Mean (sd) %PINI P-value Mean %PINI P-value

Carbohydrate (g) 100 158.4 6% <0.001 104.6 0% <0.001

Protein (g) 46 99.2 6% <0.001 66.9 0% <0.001

Vitamin A (µg) 625 666.5 56% 0.456 912.9 0% <0.001

Vitamin C (mg) 75 241.9 3% <0.001 39.9 100% <0.001

Vitamin B1 (mg) 1.0 1.5 19% <0.001 1.45 0% 0.094

Folate (µg) 320 556.0 12% <0.001 300.7 100% <0.001

Calcium (mg) 1000 769.5 75% <0.001 364.4 100% <0.001

Magnesium (mg) 350 427.9 25% <0.001 248.6 100% <0.001

Zinc (mg) 9.4 13.3 12% <0.001 9.38 0% 0.563

Table 5: 
Changes in Prevalence of Nutrient Inadequacy before and after Rehabilitation
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This research highlights nutrient inadequacies
among rehabilitated alcohol-dependent males,
emphasizing the need for targeted nutritional
interventions during rehabilitation. It is evident
that alcohol consumption causes nutrient
deficiencies, as the number of alcohol-dependent
patients with Albumin, Magnesium, and Zinc
deficiencies reduced significantly after
rehabilitation, showing an improvement of
biochemical nutrient levels during rehabilitation
with no alcohol consumption. 

These findings enumerate insight that necessitates
the government and program administrators to
develop comprehensive nutrition policies in alcohol
and drug abuse rehabilitation programs, designed
to guide and structure the delivery of nutrition
services like Nutrition education, supplementation
and provision of therapeutic diets.

Conclusion

Recommendations
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