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ABSTRACT
Knowledge of factors associated with relapse and remission after treatment for alcohol dependence enables the clinician to offer better individualized treatment. It also enables the clinician to predict which
patients are likely to relapse and therefore offer appropriate and effective treatment to prevent relapse.
Objective: This study sought to determine the factors
associated with remission and relapse in a group of
alcohol dependent persons undergoing Community
Based Detoxification and Rehabilitation of alcohol
dependent persons. Method: One hundred and eighty
eight (188) persons with Alcohol Use Disorder Identification Test (AUDIT) positive were subjected to
outpatient detoxification for 10 days using a pair of
ampoules of high potency Vitamin B and C intravenously daily for 3 consecutive days, diazepam 5 mg
and carbamazepine 200 mg for 5 and 10 consecutive
nights respectively on an outpatient basis. The participants were visited twice a week (at home) by the
community based health workers and reviewed once
a week by the principal investigator and attended a
bimonthly group therapy session conducted in groups
of 20 s as part of the rehabilitation process. The
groups were converted to self-help groups after 4
months to generate income for the participants. Results: Factors significantly associated with relapse to
alcohol use included severity of alcohol use and craving for alcohol at intake and the age of onset of alcohol drinking. Further there was a statistically significant predictive value in the mean score of alcohol related problems in the community based group (health,
social, financial and legal). Conclusion: Identifying
factors that are associated with relapse after alcohol
dependence treatment is likely to improve the effectiveness of treatment and prevent relapse in persons
at risk.
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1. INTRODUCTION
In Africa, many people abstain from alcohol but those
that drink, drink a lot [1]. In Kenya, alcohol consumption
is the highest in poor communities where potent home
brewed alcohol is cheap and readily available. Quality
control is weak, and ethanol content can at times be
dangerously high [2], examples of such home made
brews include, “muratina”, “mnazi”, “changaa”, “mbangari”, “busaa”, and “kumikumi”. There is spread of
heavy use of illicit drug (including illicit alcohol) from
urban and historically advantaged groups to rural areas
and disadvantaged groups (poor communities) [3]. The
recorded per capita consumption of alcohol in Kenya is
1.74 litres of ethanol per capita with an unrecorded consumption of 5 litres per capita [4-8]. Additionally treatment options are few in Kenya and traditionally residential with less than a total of 1000 bed capacity for a
population of 40 million. The recorded per capita consumption of alcohol in Kenya is 1.74 litres of ethanol per
capita with an unrecorded consumption of 5 litres per
capita [4,9].
Despite using different methods, various studies have
identified factors associated with remission from alcohol
dependence. These factors include: older age at assessment, married, female gender, good social support,
younger age at onset of alcohol dependence, less drinking amounts, less severity of drinking [10-14]. Among
treated individuals, greater social pressure, more severe
alcohol related problems, lack of self efficacy, poor coping skills, co-morbid mood disorder and anxiety disorder
have been associated with short-term relapse [1,5-11,
15-23].
Individuals who have experienced more drinking
problems and tried previously to reduce their drinking
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without success may be more motivated and ready to
learn coping skills imparted in treatment and in Alcoholics Anonymous, raising the likelihood of achieving a
good outcome [24].
Remission rates for untreated individuals range between 5% and 45% [7,8]. Subsequent studies estimate
untreated remission rates to range from 50% to 80% or
more, depending on the severity of alcohol problems.
However, these studies focused primarily on general
population or media recruited samples; that is, on individuals who had not initiated help seeking and who may
have had less severe and as yet unrecognized problems
[21,22].
Among treated individuals, short-term remission rates
vary between 20% and 62%, depending on the severity
of the disorder and the criteria for remission [9,10,25].
Among both treated and untreated individuals, more
frequent and heavier alcohol consumption and more psychological and social drinking problems are associated
with a lower likelihood of remission [7,26,27].
Overall, these studies suggest that, especially among
individuals who recognize their alcohol problems, treated
individuals achieve higher remission rates than untreated individuals do. In treated samples, estimated
long-term relapse rates have varied between 20% and
80% [28,29].
A range of pharmacological agents have been used in
the rehabilitation process. A parenteral high potency drug
combination of Vitamin B and C is one of the standard
drugs used for alcohol detoxification in hospital settings
in Kenya. It is usually given as a pair of ampoules intravenously once daily for 3 - 7 days depending on the level
of alcohol dependence. Research evidence supports the
use of benzodiazepines as an effective and the preferred
choice in the treatment of alcohol withdrawal syndrome
especially for the prevention and control of seizures and
delirium [30]. In Kenya, Diazepam is commonly used.
The use of anticonvulsants as a treatment for acute alcohol withdrawal has been investigated in several studies
[31-35], as well as considered in two meta-analyses
[36,37] and a review [38], and has been reported to be an
effective agent during the period of detoxification.
The objective of the current study was to determine
the factors associated with relapse and remission of 188
Alcohol Use Disorder Identification Test (AUDIT) positive participants. This was one of the objectives in a six
month prospective study done to determine the cost-effectiveness of community-based and institution-based
detoxification and rehabilitation of alcohol dependent
persons.

2. METHODS
The study was conducted at the Kangemi informal settlement located in the west of Nairobi city in Kenya. The
Copyright © 2013 SciRes.
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area has a high population and alcohol dependence has
been identified as one of the major substances of abuse
[39].

2.1. Participants
All study participants were aged 18 years and over and
therefore legally eligible to consent. Information regarding the study was given before the participants gave
consent. Such information included content related to all
aspects of detoxification and rehabilitation including
medication, dosage and side effects, as well as the right
to withdraw at any time during the study. Permission to
conduct the study was obtained from the Kenyatta
National Hospital/University of Nairobi (KNH/UON)
Ethics and Research Committee.

2.2. Inclusion Criteria
Consenting participants aged 18 years and over were
included in the study if they were alcohol dependent with
an AUDIT score of 15 and above for males and 13 and
above for females. The cut off AUDIT score for women
was set at a lower level than that of the males as recommended [40].

2.3. Exclusion Criteria
Excluded from the study were participants with an
AUDIT score of <15 (for males) and <13 (for females)
and those unavailable or unwilling to join the study for
the 6 months. Also excluded were those suffering from
severe medical and neuro psychiatric complications (including delirium tremens, active psychosis as evidenced
by hallucinations and delusions, suicidal thoughts and
tendencies and severe memory difficulties) at time of
screening for intake. Persons found to have a co-morbid
psychiatric diagnosis during the process of the study
were referred to the outpatient psychiatric clinic where
they were attended by a psychiatrist and a psychologist at
the study site health center, but continued to be part of
the study. Similarly, all participants with medical problems were referred according to the established referral
procedure.
A researcher-designed socio-demographic questionnaire (SDQ) was administered at intake to provide necessary information.
A follow up questionnaire designed to obtain the data
alcohol use, craving for alcohol, challenges faced by
participant and symptoms experienced within the last
week.
The Alcohol Smoking Substance Use Identification
Screening Test (ASSIST) [41] was used to provide information about the problems related to alcohol dependence. The ASSIST has been found to be a valid screening
test for alcohol, cigarette and other substances [42]. In
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addition, the ASSIST is useful in identifying the problems associated with alcohol abuse (health, social, legal
and financial). In the current study, the ASSIST was used
to identify other substances used by the participants and
also the problems related to alcohol use and to determine
the extent of alcohol craving. The Composite International Diagnostic Interview (CIDI) instrument was administered to screen for psychiatric co-morbidity. The
CIDI allows the investigator to: measure the prevalence
of mental disorders, measure the severity of these disorders, determine the burden of these disorders, determine
who is treated, remains untreated, and the barriers to
treatment [43]. The CIDI was used to screen for the following disorders considered include, anxiety disorders
(agoraphobia, generalized anxiety disorder, obsessivecompulsive disorder, panic disorder, posttraumatic stress
disorder, social phobia, specific phobia), mood disorders
(bipolar I and II disorders, dysthymia, major depressive
disorder), disorders that share a feature of problems with
impulse control (bulimia and intermitted explosive disorders) and substance disorder (alcohol abuse and dependence, drug abuse and dependence, nicotine). (The
principle investigator [PI] and assistant researcher were
trained by DM Ndetei in the use of the CIDI).
The ASSIST and the CIDI were administered both at
intake and at six months. Patients found to have an Axis I
psychiatric diagnosis were referred and treated at the
weekly outpatient psychiatric clinic which operates at the
Kangemi health centre. The participants continued with
the study while following the psychiatric treatment.
The participants were subjected to alcohol detoxification for 10 days using a pair (each dose includes 2 ampoules that must be mixed when administering) of ampoules of high potency Vitamin B and C intravenously
given by intravenous injection daily for 3 consecutive
days, oral diazepam 5 mg and carbamazepine 200 mg for
5 and 10 consecutive nights respectively on an outpatient
basis from the first day of enrollment in the study. Although the study participants had a general physical examination (including blood pressure, temperature and
body weight check), no laboratory or radiological investigations were performed in the current study since the
community facility did not have the necessary radiological and laboratory. However all those that required investigations were referred according to the laid down
procedures of the Health Centre. Low doses of diazepam
and carbamazepine were used for all participants in order
to avoid undue sedation as well as might complicate existing medical conditions. Intervention guidelines indicate that oversedation is undesirable in those with hepatic impairment [44].
For a period of 6 months there was documented follow-up at home for each participant by the Community
Based Health Worker (CBHW) twice a week, and at the
Copyright © 2013 SciRes.

Kangemi heath center once a week where the participant
was seen by the principal investigator (PI) or an assistant.
A structured follow up questionnaire was used by both
the PI and the CBHW. The follow up questionnaire was
researcher designed to obtain the following data; the
identity of the individual, history of alcohol use in the
last one week and amounts used if any, craving for alcohol, challenges faced by participants within the last week
and withdrawal symptoms experienced.
This was completed once a week by the principal investigator and twice a week by the CBHW. Both the PI
and the CBHW reports regarding the drinking status
were compiled weekly. Any discrepancy between the two
structured reports was addressed during the next home
visit by the CBHW.
There was a bimonthly group therapy session conducted in groups of 20 participants by the PI together
with a clinical psychologist. After 4 months participants
formed a self-help group.

2.4. Data Analysis and Result Presentation
Data collected was coded, entered and stored electronically. Only the PI had the name related to the code number. The data was analyzed using STATA version 10 and
descriptive and inferential statistics performed. Results
are presented in the form of tables for quantitative analysis and narratives for qualitative analysis. A p-value of
less than 0.05 was considered to be statistically significant.

2.5. AUDIT Analysis
The AUDIT instrument has 10 items related to alcohol
behavioral outcomes composed of hazardous drinking,
alcohol dependence and alcohol related harm. The items
are scored on a scale of 0 to 4 and linearly transformed to
0 to 100 score scale. The sub-scales score are linearized
as
 RS 
S
 100
Range

where RS is the raw score obtained by taking the sum of
the items, and Range is the difference between the
maximum possible value of RS and the minimum possible value.

2.6. ASSIST Analysis
The alcohol associated problems such as social, health,
legal and financial (obtained from the ASSIST instrument) were linearized in the same way to generate an
overall alcohol problem score on a scale of 0 to 100. The
final score was compared between pretest and post test at
6 months using a t-test for comparing average scores.
A logistic regression analysis was done to determine
OPEN ACCESS
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factors associated with relapse or remission. The dependent variable was binary (whether or not the participants
were drinking in the last 3 months before the end of the
six month prospective study as determined by the
ASSIST questionnaire (question 2b of the ASSIST
questionnaire inquires on drinking alcohol use for the
last 3 months, and also determines the pattern of use for
the same period.
The data obtained by use of the CIDI was analyzed for
all anxiety disorders and mood disorders. Data on substance disorders was analyzed from the ASSIST questionnaire.

namely, alcohol drinking pattern at intake (p-value =
0.046), craving for alcohol at intake ( p-value = 0.045)
and the age of onset of alcohol drinking (p-value =
0.010). As shown in Table 1, those with an AUDIT
score of above 20, those drinking on a daily basis, and
participants who started using alcohol before the age of
18 were more likely to relapse.
In addition those with high mean score of alcohol related problems were more likely to relapse as shown in
Table 2.

3. RESULTS

Detoxification and rehabilitation of alcohol dependent
persons in Kenya is traditionally residential based. Low
doses and similar of diazepam and carbamazepine were
used in all patients to avoid excessive sedation in patients
that were likely to have co-morbid medical disorders.
The majority of the participants had a high AUDIT
score. Individuals who had an AUDIT score of over 20
were more likely to relapse to drinking alcohol. Literature indicates that an AUDIT score of over 19 may imply
the presence or incipience of alcohol dependence [6].
Such individuals who were drinking daily at intake were
more unlikely to stop drinking. Such individuals are
likely to be more dependent on alcohol and require more
determination to stop drinking. These is consistent with
other studies that report a lower likelihood of remission
in individuals with frequent and heavy alcohol consumption [24,45,46].
Individuals who had a daily desire for alcohol at intake
were found to be unlikely to stop drinking alcohol at the
end of six months. The finding is consistent with several
relapse theories that utilize the concept of craving as a
major etiology in relapse of alcohol dependence [47].
Craving for alcohol is associated with a desire to use the
alcohol and those with severe craving are more unlikely
to stop drinking alcohol as compared to those with mild
craving. This is probably because craving is a sign of
biological addiction. It may therefore be important to
consider a more intensive and residential form of treatment for alcohol dependent persons with heavy drinking
and severe craving.
Individuals who began drinking at or before the age of
18 years were more likely to stop drinking alcohol after
six months of treatment was an unexpected finding. Individuals with early onset of alcohol use are likely to
have long experience with alcohol related problems including; broken relationships with family and friends,
unemployment, lack of income, poverty and general
hopelessness. Whether the desperation made them more
motivated and determined to stop drinking remains a
speculation. Moos et al., 2006, reported that individuals
who have experienced more drinking problems and tried
previously to reduce their drinking without success may

A total of 188 participants were enrolled in the study,
92.5% of whom were male. The participants were young,
with a mean age of 31.9. Participants had an early onset
of drinking with the majority (92.9%) of participants
having begun alcohol drinking before the age of 25 years.
A majority (60.5%) of the participants began to drink
before they attained the recommended drinking age (18
years). The participants had a low monthly income with
only 9.1% of the participants earning more than 429
United State Dollars per month. Majority (51.6%) of the
participants drank alcohol daily. The mean AUDIT score
was 28.6 for males and 26.6 for females. Ten participants
were reffered to the Kangemi Health centre for treatment
of co-morbid disorders.
At the end of six months 130 (69.1%) out of the 188
enrolled participated in the post test. The CIDI and ASSIST questionnaire was administered. Data analysis
showed that seventy four (56.9%) out of the 130 had not
used alcohol for the entire six months as per the follow
up reports. This remission rate was consistent with that
obtained by the analyses of question 2b of the ASSIST
questionnaire filled at the end of six months (the question
enquires on alcohol use in the last 3 months). The pattern
of alcohol drinking for the group at the beginning of the
study was compared with that at six months and there
was a statistically significant (p-value = 0.000) reduction
in the use of alcohol.
The levels of co-morbidity as determined by the CIDI
were high with 63.8% of them having depression, 45.7%
had specific phobia, 42.6% had generalized anxiety disorder and 23.9% had social phobia according to the
screening at enrollment. At the end of the six months
only 10.7% had depression, 6.1% had specific phobia
and generalized anxiety disorder. There was a statistically significant reduction in the level of depression to
10.7%, specific phobia and specific phobia to 6.1% and
social phobia to 4.6%.
There were no differences in the socio demographic
and other characteristics in the group that remained abstinent and that which relapsed except on three factors
Copyright © 2013 SciRes.
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Table 1. Odds ratio and p-value for factors associated with remission and relapse.
Drinking status after 6 months
Not stopped

Stopped

%

no.

Male

41.9

58.1

91.4

170

Female

50.0

50.0

8.6

16

100

186

Total

OR

std error

p-value

95%

C.I.

0.72

0.44

0.589*

0.22

2.37

1.11

0.54

0.773*

0.61

2.93

0.52

0.27

0.345

*

0.20

1.46

Marital status
Single

43.6

56.4

40.1

73

Married

41.0

59.0

51.1

93

60.0

40.0

Total

8.8

16

100

182

Religion
Protestant

40.3

59.7

56.6

103

Catholic

50.0

50.0

36.8

67

0.67

0.26

0.307*

0.32

1.44

Muslim/Others

40.0

60.0

6.6

12

1.01

0.70

0.987

0.26

3.90

100

182

0.83

0.48

0.740*

0.26

2.57

0.28

0.237

*

0.19

1.51

0.080

*

0.84

23.86

*

Total
Total number of children
No child

40.7

59.3

26.5

42

One

45.5

54.6

18.4

29

Two

56.3

Three

13.3

Four and more

50.0

43.8
86.7
50.0

Total

28.5
15.2

45
24

11.4

18

100

158

0.53
4.47

3.82

0.69

0.51

0.614

0.16

2.95

0.39

0.18

0.046**

0.16

0.98

0.35

0.18

0.045**

0.13

0.98

Severity of drinking (AUDIT score)
Less or =20

26.7

73.3

23.6

38

>20

48.2

51.9

76.4

123

100

161

Total
Craving for alcohol at intake
Not everyday

23.1

76.9

24.3

36

Daily or almost daily

46.0

54.1

75.7

112

100

148

Total
Change in co-morbidities
Decrease

44.1

55.9

78.5

102

No change

31.3

68.8

12.3

16

1.74

1.00

0.337*

0.56

5.36

Increase

50.0

50.0

9.2

12

0.79

0.48

0.699*

0.24

2.61

100

130

2.83

1.14

0.010**

1.29

6.22

Total
Age started drinking alcohol
Aged above 18

56.0

44.0

46.7

72

Aged 18 and under

31.0

69.0

53.3

82

101

154

Total
*

**

Not statistically significant, Statistically significant, C.I.—confidence interval.
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Table 2. Other factors associated with remission and relapse.
Drinking at 6 months
Not stopped

Stopped

p-value

Average age in years

31.7

31.7

0.9928*

Hazardous drinking (mean score)

84.2

81.0

0.3883*

Alcohol dependence (mean score)

74.9

78.1

0.4547*

Harmful drinking (mean score)

76.1

72.0

0.3348*

Alcohol related problem (mean score)

16.4

23.3

0.0450**

*

Not statistically significant; **Statistically significant.

be more motivated and ready to learn coping skills imparted in treatment [12]. Many of the participants had
tried to stop drinking alcohol (in some cases severally)
on their own, but the withdrawal symptoms were a hindrance. (The question on duration of use of alcohol was
inconsistently answered because many of the participants
had natural remission on and off in the past and the
analysis results were omitted).
The current study did not however find any statistically significant association between the sex, age and
marital status of the participant and the treatment outcome. This is inconsistent with other studies that show an
association between short term remission and female
gender, older age and married status [24,45,46,48].
Studies have shown a less favorable outcome of
women after treatment, reporting that women have additional treatment needs than men [49-51]. It is possible
that there are differences in coping strategies in men and
women resulting to different demands in alcohol treatment [44,52]. Additionally, women have been reported to
show different patterns of alcohol exposure and different
course of the disease [53-55]. The current study had few
women as compared to men and sex was not significantly associated with relapse or remission.
Individuals who had a higher mean score of alcohol
related problems including, health social, financial and
legal problems had a higher likelihood of relapse than
those with a lower alcohol related problems mean score.
This finding is consistent with findings by other studies
[1,16,17]. It is likely that persons with more alcohol related problems are likely to resume drinking in an attempt to avoid looking for solutions to their problems or
reducing the tension associated with the presence of such
problems. This is supported by findings that individuals
who lack coping skills and self efficacy are more likely
to relapse after alcohol treatment [7,9].
Although the detoxification process was not intense in
the current study, the rehabilitation process provided the
participant with adequate care to motivate them to remain abstinent. The translation of the study group into a
self-help group in the fourth month of the study provided
Copyright © 2013 SciRes.

the participants with a social support group, a source of
income as well as providing use for their idle time. A
study indicates that the beneficial effects of self help
groups are attributed in part to the replacement of participants’ social network of drinking friends with a fellowship who can provide motivation and support for
maintaining abstinence [57]. The current study anticipated relapse related to the multiple alcohol related
problems and with the help of Non Governmental Organization (Basic Needs UK in Kenya) assisted the participants to form a self help group. The self help group
provided income, opportunities to the recovering participants to form new social relationships and friends and
use of idle time.

Limitations of the Study
A limitation of this study was that the sample was not
randomly selected, and those selected were from the
same low socio-economic background. Secondly the
doses of the benzodiazepine and carbamazepine used for
the detoxification process in the alcohol dependent persons were low and this may have contributed to an increase in relapse rate.

5. CONCLUSION
Individuals who have heavy alcohol consumption and
craving, as well as higher levels of alcohol related problems are more likely to relapse after alcohol treatment. It
is, therefore, important to identify indicators of potential
relapse after remission before initiating management of
alcohol dependence. This would enable the clinician to
institute a more intensive therapy and aftercare program
to prevent relapse. An aftercare program that provides
social support, structuring and utilization of time whilst
also addressing financial needs is useful in sustaining
abstinence after treatment.
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APPENDIX
Definition of Operational Terms
Harmful drinking is defined as alcohol consumption
that results in adverse effects, e.g., physical or psychological harm [1]. High score on questions 7 - 10 of AUDIT indicates that alcohol-related harm is already being
experienced [2].
Hazardous drinking is defined as a quantity or pattern
of alcohol consumption that places patients at risk for
adverse health effects [3]. High score on question 2 or
question 3 of the Alcohol Use Disorder Identification
Test (AUDIT) indicates consumption at a hazardous
level [2].
Alcohol dependence is a cluster of physiological, behavioural and cognitive phenomena in which the use of
alcohol takes on a much higher priority for a given individual than other behaviours that once had greater value
[1]. High scores on questions 4 - 6, or/and a total AUDIT
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score of above 19 implies the presence or incipience of
alcohol dependence and requires further diagnostic
evaluation for alcohol dependence [2].
Heavy drinking is defined as a quantity of alcohol
consumption that exceeds an established threshold value.
This threshold at more than 14 units per week for men
(or >4 units per occasion); more than 7 units per week
for women (or >3 units per occasion); and more than 7
units per week for all adults 65 years and above [4].
Remission: Persons who had not taken alcohol for the
past 3 months as detected by the post test Alcohol
Smoking Substance Use Identification Screening Test
(ASSIST).
Relapse: Persons who had taken alcohol for the past 3
months as detected by the post test ASSIST.
Treated individuals: persons who had undergone the
specified detoxification and rehabilitation as described in
methods.
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