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Abstract 
 

Addiction transfer from alcohol to sugar has been demonstrated in the alcohol post-

dependent state model in rats. To assess whether changes in sugar intake and craving can occur 

during alcohol withdrawal in humans we conducted a prospective, observational study in a university 

hospital addictions treatment center. Recruited patients had severe alcohol use disorder, were 

hospitalized for 7 days in the short-stay unit for alcohol withdrawal and then for 6 weeks in the 

rehabilitation unit. During the hospital stay, they had no access to alcohol but had full access to 

sweet products and beverages in a shop and vending machines located inside the hospital.  

Alcohol craving was assessed using a visual analogue scale on days 1, 15 and 45. Sugar 

craving, sweet products stored by patients in their rooms and weight were assessed on the same 

days.  

Thirty-five patients were included. Sugar craving increased in 14 patients during the hospital 

stay while no change was observed in the remaining 21. Significant increases in both the amounts of 

sweet products stored in the patients’ rooms (p<0.02) and weight (p<0.05) were observed only in the 

sugar craving group. During the same period, alcohol craving decreased significantly in all patients. 

Changes in tobacco smoking were not different according to the sugar craving status and therefore 

cannot explain the observed differences. 

In conclusion, increased intake and craving for sugar after alcohol withdrawal were observed 

in 40 % of the patients included in our prospective study and these results were similar to those of a 

study conducted in the alcohol post-dependent state model in rats. 

 
 
Keys words: alcohol use disorder, craving, sugar, substitutability, withdrawal 
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INTRODUCTION 

 

Alcohol Use Disorder (AUD) is a chronic, recurrent disease for which two care objectives are 

currently accepted: a reduction in alcohol intake and abstinence.1 After alcohol withdrawal, some 

patients with AUD report significant weight gain and an attraction to highly sweet tastants.2 This may 

explain the sweet products stored by some inpatient in their rooms during withdrawal. Similarly, 

AUD outpatients frequently describe dietary changes and the emergence of a strong craving for 

sweet products after they stop consuming alcohol.  

Several studies have shown that increased sugar intake causes brain neurochemistry changes 

similar to those observed after consumption of addictive drugs3,4. Palatable foods with a high sugar 

or fat content affect dopamine, opioid, and serotoninergic receptors in the brain4. Sugar 

consumption has been linked to use of addictive substances, and individuals dependent on alcohol or 

drugs have been found to have a stronger sweet preference than nondependent individuals5,6,7. 

There are also studies showing that high sugar intake and sweet preference are associated with 

higher substance use8,9,10. In their twin study, Treur et al. (2016)10 showed that genetic factors 

explained approximately 50% of the association between sugar intake (through drinks) and 

polysubstance use.  

After drug withdrawal, neurobiological and neuroimaging data suggest that there may be an 

overlap between drug and food craving and addiction transfer11. For example, in an American 

qualitative study examining interviews with 25 patients, it appeared that after recovery from 

substance addiction, some patients reported weight gain, binge eating and use of food as a 

substitute or to regulate mood12. A German study of a larger series of 222 patients showed that 

nearly 80% of patients who changed their alcohol consumption habits reported an increase in 

smoking, but also in coffee, chocolate and sweet foods consumption13. Thus, it seems that decreasing 

or stopping alcohol consumption may be associated with nutritional problems involving several types 

of foods, but particularly sweet products. 

The main objective of our study conducted in conjunction with an animal study assessing 

similar items (Alaux-Cantin et al14, submitted in the same issue) was to assess a specific need for 

sweet foods in AUD patients for 6 weeks after alcohol withdrawal and to measure the incidence of 

the sugar craving increase. Our hypothesis was that only a subset of the patients would be 

concerned.  
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PATIENTS AND METHOD 

 

This was a prospective, monocentric, observational study performed in a university hospital 

addictions treatment centre.  

 

PATIENTS 

 

Patients were included consecutively provided they met the following criteria: diagnosis of AUD 

according to the DSM-5; admission for alcohol withdrawal for 7 days in the short-stay unit and then 

in for 6 weeks in the rehabilitation unit; completely alcohol-free throughout the hospital stay 

assessed by use of an alcohol breath analyser. The non-inclusion criteria were: use of a drug other 

than alcohol or tobacco; severe co-morbid neurologic or psychiatric disease; Alzheimer’s disease; 

severe cognitive deficits. 

 

METHOD 

 

Socio-demographic data (age, sex, education level, marital status), addiction profile (severity of 

addiction using the DSM-5), age of AUD onset, consumption of alcohol (g/d) before admission, 

smoking status and cognitive status using the Montreal Cognitive Assessment (MoCA)15 were 

recorded once on the first day of admission (except for the MoCA test which was administered after 

7 to 10 days when withdrawal symptoms had disappeared). 

 

All the parameters related to alcohol craving, sugar craving and tobacco consumption (number of 

cigarettes smoked per day) were recorded on the day after admission, referred to as Day 1, and then 

on Day 15 and Day 45, that is just before discharge. The HADS (Hospital Anxiety and Depression 

Scale) was assessed on D1 and D45. 

 

Alcohol craving  

Alcohol craving was assessed using the French version of the obsessive-compulsive drinking scale for 

craving16 of which score ranges from 0 to 40. Patients were also asked to measure their craving using 

a visual analogue scale with scores ranging from 0 to 10. Craving was explained to the patients as the 

perceived need to drink and/or the occurrence of obsessive thoughts about alcohol.  

 

 

 



 5

Sugar craving  

As there is no specific questionnaire to assess sugar appetence and craving, we used the following 

tools on D1, D15 and D45: (1) a visual analogue scale with scores ranging from 0 (no sugar craving at 

all) to 10 (very strong desire for sugar); (2) a visual assessment by the physician of the amount of 

sweet products stored (candies, chocolate, cakes, sweet drinks….) in the patients’ rooms scored as 

follows: no stock = 0; stock only for the current day = 1; moderate stock for more than one day = 2; 

big stock for several days = 3; (3) assessment through a structured interview of the mean quantity of 

sweet products eaten and drunken on D15 and D45, expressed in g/day, and the reasons of 

consumption: lack, hunger, worry, wanting ; (4) weight.   

 

Food craving 

Food craving was assessed using the French version of the Food Cravings Questionnaire-Trait-

reduced (FCQT-r)17. It has been shown that this short self-administered questionnaire (15 items) can 

reliably assess food craving and monitor changes18. Each item is scored from 1 to 6, producing a total 

score ranging from 15 to 90. The higher the score, the stronger the craving. According to published 

data, a score equal to or higher than 50 has a sensitivity of 87.2% and a specificity of 75.2% for the 

detection of food addiction17. 

 

STATISTICAL ANALYSIS 

 

Quantitative variables are described as means ± SDs and qualitative data as frequencies. To define an 

increase in the sugar craving score we used the method proposed by Jacobson (1991)19. We 

calculated the reliable change index as the mean difference between the sugar craving scores at D1 

and D45 divided by the standard error of the differences between the two scores. In order to 

compare the variation in sugar and alcohol craving, we calculated the difference between the 

respective scores (sugar minus alcohol craving score) at each investigation time and performed a 

linear regression according to time.  Comparisons of quantitative parameters between groups with 

and without sugar craving were performed using a non-parametric test (Wilcoxon). Time data 

recorded on D1, D15 and D45 were analysed in each group using repeated measures ANOVA. A 

Bonferroni correction was applied to all tests. All analyses were performed using SPSS software 

V22.0 (IBM SPSS Inc, Armonk, NY, USA). 
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RESULTS  

 

During the study period, 40 patients met the inclusion criteria. Two patients voluntarily left the 

hospital 10 days after admission and 3 left on day 30. Their socio-demographic characteristics did not 

differ from those who remained in the study. The final sample therefore comprised 35 patients 

including 23 men and 12 women aged 54.0±9.8 years. Their main socio-demographic characteristics 

are shown in Table 1. 

 

On D1, the mean visual analogue score for sugar craving was 1.2±2.2. It was null to low (0-1) in 27 

patients (77.1%), moderate (2-4) in 4 patients (11.4%) and strong (≥ 5) in 4 patients (11.4%). The 

FCQT-r score was 24.9±12.0. The mean visual analogue score for alcohol craving was 2.5±3.6; seven 

patients (22.6%) had a score higher than 5. The mean OCDS score was 25.2±8.1. 

 

Changes in craving over time 

The value of the reliable change index was 0.89. In order to avoid any overestimation of the change, 

we decided to consider an increase in craving as a change equal or more than 2 points. 

 

During the hospital stay, sugar craving increased by at least 2 points in 14 of the 35 patients (40%). In 

10 patients, the craving increase occurred between Day 1 and D15 and in the other 4, between D15 

and D45.  

 

Patients were then divided into 2 groups, one in which they presented an increase in sugar craving 

(Sugar Craving, SC, n=14) and one in which they presented no increase in sugar craving (No Sugar 

Craving, NSC, n=21). In the first group, that the sugar craving score rose from 0.1±0.3 on D1 to 

3.1±0.67 on D15 (p<0.05) and to 3.5±2.9 on D45 (p<0.05 vs D1) while it did not change in the second 

group (1.9±2.7 on D1 to 1.2±2.1 on D45) (Fig 1). 

 

In the SC group, storage of sweet products increased significantly (p<0.02) from D1 to D15 (0.57±0.23 

to 1.5±0.27) and still remained high on D45 (1.28±0.27, p+0.03 vs D1) while no change was observed 

in the NSC group (0.66±0.19 on D1 to 0.90± 0.21 on D45) (Table 2). There were no significant 

differences observed in the reported sugar consumption nor in the FCQT-r scores on D15 and D45 %) 

at D15 than (Table 2). In the SC group the mean reasons for eating sugar were: wanting (42.9%) and 

hunger (35.7%) then wanting (57.1%) and worry (21.4%) at D45. 
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In both groups, the alcohol craving score (Fig 1) and the number of cigarettes smoked per day (Table 

2) decreased significantly (p<0.01) and similarly from D1 to D45. Plotting the values of the difference 

between the sugar and alcohol craving score according to time led to regression coefficient (R²) equal 

to 0.68 (p<0.01) (data not shown).  

 

While weight remained stable in the NSC group, it increased moderately but significantly in the SC 

group from 66.4±13.7kg on D1 to 68.1±12.8 on D45 (p<0.05) (Table 2).  

 

Comparison between the SC and NSC groups  

Between-group comparative data are presented in Table 3. No differences were found between the 

SC and NSC patients as regards sex, age, education level, quantity of alcohol consumed before 

admission for withdrawal, duration of excessive drinking, age of AUD onset, severity of AUD assessed 

with the DSM-5, OCDS score, anxiety and depression assessed with the HADS score, weight and 

cognitive function assessed with the MoCA test  

 

Furthermore, on D1, the patients in the SC and NSC groups did not differ significantly in terms of 

reported amounts of sugar eaten per day, sweet products stored in their rooms, or alcohol craving 

score (Table 2). However, the FCQT-r score was significantly lower in the SC group than in the NSC 

group (19.6±7.0 vs 27.3±13.2, p<0.01).  
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DISCUSSION 

 

 The objective of our study was to confirm a specific increase in the consumption of sweet 

products during alcohol withdrawal and to compare changes in craving for sweet products and 

alcohol. Assessing craving seemed relevant as it represents a central criterion of the addiction 

concept20. 

 

 This human study was conducted in parallel with another study in rats using the alcohol post-

dependent model in which the transfer of alcohol consumption to sugar was also evaluated during 

withdrawal. In hospitalized patients, given that alcohol abstinence is strictly controlled and access to 

sweet products inside the hospital is easy (ad libitum), the methodology was comparable to the 

preclinical one used by Alaux-Cantin et al.14 and led to several important observations. 

 

 Firstly, the majority of patients did not describe a craving for sugar before stopping alcohol.  

However, after alcohol withdrawal, the craving for sweet products increased significantly in a 

subgroup of patients during the first 2 weeks after withdrawal and continued to increase, but to a 

lesser extent, until the assessment on D45. To avoid overstating the incidence of these events, we 

increased by one point the threshold for detection of an increase in sugar craving. Sugar craving was 

observed in 14/35 of the included patients (40%) during hospitalization. Although previous research 

has shown that AUD patients like sweet tastes 21, our data reveal that this effect tends to emerge 

during alcohol withdrawal, shedding light to a potential methodological drawback as recently 

pointed out 22. It is especially very interesting to note that in the SC group converse changes were 

observed in sweet food craving and alcohol craving. Indeed, the latter, while moderately high on D1, 

continued to decrease over time and similarly in patients with and without sugar craving when 

measured after the initiation of alcohol withdrawal. 

 

 The question that must be asked is whether the increase in sugar craving is specific or simply 

a reflection of an increase in food intake. Three results were in favour of a specific increase in sweet 

products. Firstly, only patients who presented an increase in sugar craving stored significantly more 

sweet products in their rooms. It is important to note that the purchase of various sweet products is 

possible inside the hospital (shop and vending machines). This mimics the ad libitum access to sugar 

in the rodent model of Alaux-Cantin et al.14 Secondly, only patients in the SC group presented 

significant, although moderate, weight gain with no changes being observed in the NSC group. The 

observed weight gain therefore appears to be primarily related to the intake of sweet products, 
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especially since an increase in storage of sweet products was only observed in the rooms of SC 

patients. Thirdly, the most frequent reason for eating sugar in the SC group was increased wanting.  

 

 An important element is the absence of relation between the increase in sugar craving and 

changes in tobacco consumption, which would of course constitute a major bias. Since patients 

consumed no other psychoactive products, the observed effect can therefore only be related to 

alcohol withdrawal. However why a sugar craving occurs in some patients remains undetermined. 

The severity of the AUD (number of DSM criteria) was not a predictive factor. Patients with SC had a 

lower MoCA at admission, suggesting that lower cognitive skills could generate increased 

susceptibility to craving, but the difference in MoCA score were not statistically significant. While the 

Hamilton scores were equally low at baseline in both groups with and without sugar craving, one 

cannot exclude the possibility that the former group experienced more anxiety and depression after 

alcohol withdrawal that they could try to alleviate by sugar intake 23.   

 

 Our results confirm previously published findings that food consumption, particularly of 

sweet products, occurs after drug cessation12. Then again, it would have been very surprising if the 

results observed in humans were totally different from those obtained in preclinical models 24 insofar 

as the reward neurocircuitries are very similar. 

 

 The limit of our study derives from the lack of a specific validated questionnaire to 

quantitatively assess sugar consumption and a craving score similar to the OCDS for alcohol. As the 

sweet products also often contain fat and/or protein we cannot be sure that the craving only 

concerns sugar. Although sugar craving was rather common, our series was too small to identify 

predictive factors and studies on larger samples are needed. Finally, patients were observed for an 

extended period, 6 weeks, but they were confined to a hospital and sugar appetence could well 

change after discharge.  

 

 In conclusion, increased intake and craving for sugar after alcohol withdrawal were observed 

in half of the patients included in our prospective study and similar results were obtained during 

withdrawal in a relevant model of AUD. Whether the substitution from alcohol to sugar corresponds 

to simple compensation or a true dependence transfer could not be specified and further studies are 

required.  
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Table 1: Main socio-demographic data 

N 35 
Sex (M/W) 23/12 
Age 54.0±9.8 
Age of AUD onset 32.5±12.9 
Years of excessive drinking 21.5±13.8 
Alcohol (g/d) 183±97 
Smoker (%) 77.1 
Education (%)  

≤12 88.6 
>12 11.4 

Weight 73.6±16.7 
BMI 25.6±5.1 
BMI class (%)  

≤25 51.4 
25< ≤30 31.4 

>30 17.1 
OCDS  25.2±8.1 
MoCA 23±3.4 
HADS   

Mood 5.7±2.4 
Anxiety 10.5±4.3 

Depression 9.8±3.5 
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Table 2: Changes over time in parameters (Mean±SD) associated with craving.  

  Sugar Craving group (N=14) No Sugar Craving group (N=21) 
  Day 1 Day 15 Day 45 Day 1 Day 15 Day 45 

Sugar craving 0.1±0.3 3.1±2.61 3.5±2.91 1.9±2.7 1.4±2.5 1.2±2.1 
FCQT-r 19.6±7.04 22.5±8.6 22.2±11.2 27.3±13.2 21.8±9.7 22.2±11.2 
Stored sugar  0.6±0.8 1.5±1.02 1.3±1.0 0.7±0.8 1.0±0.8 0.9±0.9 
Q sugar/d 11.2±7.1 15.2±10.9 12.8±13.3 9.4±7.1 11.7±15.1 7.3±9.1 
Alcohol craving 2.1±2.5 1.0±1.4 0.6±1.21 2.7±3.4 0.7±1.63 0.7±1.73 

Weight 66.4±13.3 66.9±13.0 68.1±12.31 78.4±17.3 78.8±17.1 78.5±15.6 

Cig/d 24.9±12.8 17.1±9.6 12.0±8.23 27.8±19.4 19.9±15.2 16.6±15.63 
1p<0.05 vs D1; 2p<0.02 vs D1; 3p<0.01 vs D1; 4 p<0.01 vs D1 No Sugar Craving 
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Table 3: Comparison of baseline parameters between groups with sugar craving (SC) or without an 
increase in sugar craving (NSC) 
 
 

  SC NSC p 
Age 55.1±9.1 53.3±10.2 NS 

Education (years) 9.9±3.3 9.8±3.2 NS 

MoCA score 21.6±3.8 24±2.9 NS 

DSMV (n item) 8.4±2.2 7.7±2.8 NS 

Age AUD begining 37.8±12.6 29±12.2 NS 

Duration of AUD 17.4±11.6 24.3±14.8 NS 

Q_alcohol/d 196.8±124.3 174.8±77.2 NS 

Weight 66.4±13.3 78.4±17.3 NS 

HAD anxiety 10.6±3.8 10.5±4.7 NS 

HAD depression 9.9±3.3 9.8±3.8 NS 

OCDS at D1 25.1±7.7 25.2±8.6 NS 

 
  



 16 

Figure 1 
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Figure 2 

 


