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A pilot study was conducted to assess associations 

among nutritional status, addiction severity using the 

Alcohol Dependence Scale (ADS), and psychological profiles 

using the Minnesota Multiphasic Personality Inventory 

(MMPI). Twenty-two alcoholic individuals from Gateway Inc. 

of Tucson, Arizona, were assessed at day seven of 

detoxification and day 90 of rehabilitation. Subjects 

presented in good nutritional status with little 

anthropometric or biochemical indication of deficiency. The 

ADS indicated moderate to severe addiction. Initial MMPI 

scores were elevated in validity, psychopathic deviation, 

paranoia, and schizophrenia. At follow-up, subjects 

displayed significantly lower paranoia scale. Initial 

biochemical measurements indicated altered levels of liver 

enzymes. These improved significantly in returning subjects 

Initial diet recalls indicated deficient intakes of several 

vitamins and minerals. Follow-up showed improved diet 

intake in most nutrients. Few significant correlations were 

noted between diet intake and addiction severity. The data 

do provide, however, implications for nutrition intervention 

during the alcoholic rehabilitation process. 
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INTRODUCTION 

Alcoholism is a disorder associated with a broad 

spectrum of physical, mental, social, legal, and economic 

difficulties. The financial consequences of alcoholism in 

our society amount to more than 100 billion dollars per year 

(1.2). About 18 billion dollars of the cost is due to the 

excess morbidity and mortality of the alcoholic population 

(2.3). It is estimated that 13% of adult males and 6% of 

adult females have alcohol dependency of some type (3). 

Breakey et al. surveyed the health and mental status of 

homeless men and women in Baltimore in 1986-7. A person

ality interview, alcoholism screening test, and mental state 

exam were used to survey 203 subjects. It was discovered 

that in the survey group, 68% of men and 31% of women 

suffered with an alcohol use disorder, while 56% of men and 

16% of women were categorized as having an alcohol 

dependence syndrome (4). Such large percentages are of 

concern and stress the need to develop practical and 

successful methods of alcoholic rehabilitation. 

There have been significant advances in our knowledge 

about alcoholism and its treatment in recent years, but 

there are still many aspects of alcoholism that are poorly 

understood. Exploration of the personality characteristics 

of alcoholics have indicated there may be some personality 

types that have stronger associations with dependency 
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problems than others. Personality traits of powerlessness 

and low self esteem have been shown conducive to alcohol 

abuse {5). Other studies have attributed alcohol 

use/dependency to impulsive and sensation seeking 

personalities (6). Investigation of personality and 

psychological aspects of alcohol relapse, has shown that 

depression, antisocial, and affective disorders are all 

factors which play a role in prognosis for relapse (7). 

Personality characteristics and thought processes of the 

alcoholic are very important considerations in the treatment 

of recovering alcoholics. 

In addition to considering the psycho-social needs of 

the alcoholic in rehabilitation, treatment centers also must 

deal with the physical and medical needs of the alcoholic. 

Care and correction of these problems is another important 

factor for rehabilitation centers to consider. Nutritional 

problems are the most frequent complicating factor 

contributing to the poor health status of an alcoholic (8-

10). Alcohol can effect nutritional status and health by 

replacing meals and nutrient intake as well as altering 

absorption and metabolism of ingested food (8,9). In the 

late and severe stages of alcohol related diseases, 

nutritional problems are often a complicating factor in the 

care plans of in-hospital patients (11). Patients may 

present with hypertension, hyperlipidemia, nausea, vomiting, 
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diarrhea, and vitamin and mineral deficiencies (10,11). 

Serious alcohol associated disease states are cirrhosis of 

the liver, alcoholic pancreatitis, protein calorie 

malnutrition, and Wernicke-Korsakoff's syndrome (10,12-15). 

Nutritional status and alcohol related behaviors may be 

interrelated. Part of the nutritional problems seen in 

alcoholism can be traced to behaviors of low food intake and 

poor food choices (16-19). This could be associated with 

the psychological problems seen in alcoholics. 
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JUSTIFICATION AMD PURPOSE 

The purpose of this pilot study was to investigate the 

relationship between nutritional status, alcohol addiction 

severity and psychological behaviors of alcoholics. 

Specifically the aims of this investigation were: 

1) To assess the pre-treatment nutritional status, 

alcohol dependence, and personality profile of alcoholics 

admitted to medical detoxification. 

2) To assess the post-treatment nutritional status and 

personality profile of alcoholics 90 days after beginning 

medical detoxification. 

3) To observe any relationships between nutritional 

status and addiction severity. 

4) Compare the nutritional status and personality 

profiles of subjects after seven days of detoxification and 

after 90 days of rehabilitation. 

This preliminary study proposes to investigate the 

nutritional status of alcoholic patients and explore the 

possible relationship with psychological status and alcohol 

dependency rating of subjects before and after three months 

of rehabilitation. This investigation will bring together 

two important factors of alcohol disorders. Data linking 

behavioral characteristics of alcoholics with nutritional 

characteristics of alcoholics may provide indications for 

nutritional education and intervention during the 
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rehabilitation process. Such a component may aid in 

promoting improved health status and improved long-term 

sobriety among those in the alcoholic population. The 

findings of this pilot study may promote the design and 

conduct of larger scale investigations in this area. 
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LITERATURE REVIEW 

The nutritional problems associated with alcoholism 

are extensive. Vitamin, mineral, and protein deficiencies 

can be notable, along with problems such as gastrointestinal 

distress leading to nausea, vomiting, diarrhea or gastro

intestinal bleeds. Hyperlipidemia, hypertension, pancreatic 

and liver damage may also be seen (8-11,13). Not all 

alcoholic patients present with equally severe effects from 

their alcohol abuse, and it appears that health and 

nutrition practices, amount and frequency of alcohol use, 

length of time spent in an alcoholic lifestyle, socio

economic class , and genetics are factors which affect the 

severity of complications (15,18,20-23). 

Metabolic Effects of Alcohol Ingestion 

Alcohol is metabolized by two main mechanisms as 

outlined in Figure 1. Alcohol dehydrogenase (ADH) 

metabolizes ethanol to acetaldehyde and NADH+H. This system 

is active when alcohol is present, but is rapidly saturated 

due to limiting levels of ADH in the cytosol. When high 

levels of ethanol are present, the microsomal ethanol 

oxidizing system (MEOS) is activated. Here, alcohol is also 

metabolized to acetaldehyde, but side products are NADP and 

water. The MEOS system is capable of increasing capacity to 
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FIGURE 1 

Metabolism of Ethanol 

1) Alcohol Dehydrogenase 

Ethanol ADH ==> Acetaldehyde + NADH+H 

2) Microsomal Ethanol Oxidizing System 

Ethanol + NADPH+H + Oxygen ===> Acetaldehyde + NADP +H20 
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handle large amounts of alcohol. Other methods of ethanol 

metabolism have been reported, but their precise role in the 

metabolic process is not well understood (24,25). 

The major products of alcohol metabolism are 

acetaldehyde, which is further converted to acetate, and 

NADH+H. These products are known to cause the toxic changes 

seen from excess alcohol use. Excess alcohol use is known 

to have detrimental effects on most body systems, including 

the nervous, skeletal, muscular, urinary, and cardiovascular 

systems (11,24,25). 

Nutritional Effects of Alcohol Ingestion 

The effects of alcohol on the gastrointestinal system, 

liver, and pancreas have significant nutritional 

implications. A small amount of alcohol is metabolized in 

the stomach, where tissue damage occurs from the presence of 

acetaldehyde, acetate, and the altered oxidation potential 

of the cell (24). Tissue damage can then result in problems 

of malabsorption that can lead to nausea, vomiting or 

diarrhea. This may also precipitate malabsorption of B 

vitamins, especially thiamin and folate, fat soluble 

vitamins, minerals, and protein (8,11,24,25). 

In addition, pressure from enlarged liver tissue may 

result in portal hypertension. The increased pressure on GI 

vasculature can create potential for ruptured vessels such 
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as esophageal varices and GI bleeds (11,24). 

The organ primarily responsible for ethanol metabolism 

is the liver. An estimated 90-98% of all alcohol metabolism 

occurs in the liver (13,14,24). Because of the large amount 

metabolized, large amounts of acetaldehyde and acetate are 

present after excess alcohol is ingested. These high levels 

alter cellular function, and promote fat production and 

accumulation in the liver. Results may be an enlarged fatty 

liver, inflamed liver tissue, scarring damage and eventual 

cirrhosis of the liver (24,26). 

Liver damage has been noted in rats fed equal amounts 

of ethanol on both adequate and inadequate diets, indicating 

the liver damage which occurs is directly related to the 

toxic metabolites of alcohol (14). In human subjects who 

are alcoholic, those with evidence of some liver damage did 

not report diets significantly different from those with out 

major organ damage (27,15,21). This also supports the 

theory of direct toxicity promoting alcoholic liver damage. 

However, cirrhotic alcoholics have been noted to be 

different from other alcoholics in food intake, biochemical, 

and anthropometric indices of nutritional status (28,29). 

Pancreatic damage resulting from excess alcohol use 

also has been investigated. Conflicting results from 

studies of alcoholic pancreatitis do not allow for theories 

to be made as to whether dietary habits or direct alcohol 
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toxicity plays a larger role in the development of this 

disease (15,28,29). Hajnal et al. found that secretion of 

pancreatic enzymes does diminish after ingestion of a meal 

and beer, wine, or gin as compared to the same meal when 

ingested with a glucose solution (30). This indicates that 

the presence of alcohol in the system may have direct 

affects on pancreatic function, although the exact role 

alcohol plays in the development of alcoholic pancreatitis 

in still unknown (24,31). Regardless of the mechanism, 

pancreatic damage may have detrimental affects on the 

nutritional status of the alcoholic. Alcoholics with 

diagnosed pancreatitis have been shown to have lower intakes 

of protein, fat, and total nonalcohol calories, and lower 

body weight, triceps skinfolds, and arm muscle circumference 

than normal controls (27,31,32). 

Besides the organ damage which occurs from chronic 

excess alcohol use, metabolic handling of nutrients is also 

altered. Macronutrients as well as vitamins and minerals 

are metabolized differently when toxins of alcohol 

metabolism are present (7,11,24,25). 

When excess ethanol is ingested, carbohydrate 

metabolism is affected by acetate, altered adrenal hormone 

levels, and altered oxidation potential in the cell. In 

general, decreased peripheral uptake of glucose is seen 

secondary to elevated levels of acetate. Increased levels 
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of adrenal hormones, especially epinephrine, cause depletion 

of glycogen stores by augmenting glucose release from the 

liver. Gluconeogenesis is inhibited by the altered handling 

of amino acids when the oxidative potential of the cell is 

high (24,25). 

Other carbohydrates such as galactose and fructose are 

also seen to have altered metabolism with excess alcohol 

metabolites present (24). Galactose is noted to have 

increased urinary excretion with decreased conversion to 

glucose. Fructose promotes ethanol metabolism by 

alleviating the excess oxidation potential with its 

phosphorylation to alpha glycerol-phosphate. 

Alterations in protein and amino acid metabolism in 

chronic excess alcohol use promote negative nitrogen balance 

by increasing urinary excretion of protein, urea, and uric 

acid. Altered amino acid composition of tissues has been 

noted in the liver, kidney, and intestine of rats on an 

alcohol diet (24,33). The precise mechanisms for the 

changes in organ composition are not known. 

Alterations in the metabolism of single amino acids 

have also been noted. Gluconeogenic amino acids are not 

deaminated or transaminated normally, altering gluco

neogenesis. Oxidation of tryptophan is increased in the 

liver, possibly decreasing the supply available for normal 

metabolism (24,25). 
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Metabolic changes in lipid handling also have 

significant consequences. In general the liver is in a 

state of fat production, while the adipose is in a state of 

fat release. The result is large amounts of fat 

accumulation in the liver (9,11,24). Increased levels of 

acetate from ethanol metabolism in the liver may serve as 

substrate for fat production in the liver cells. Excess 

acetaldehyde may prevent transport of these fats to adipose 

by binding to lipoproteins. Breakdown of adipose tissue may 

be initiated due to the increased levels of circulating 

catecholamines. The fatty acids are transported to the 

liver where beta oxidation of fats is inhibited by the high 

NADH+H to NAD ratio in the cell. All of these factors 

together may contribute to the development of fatty liver 

and other liver problems noted in some alcoholics. 

Nutritional Status of Alcohol Abusers 

As described, the metabolic and organ changes 

precipitated by excess alcohol use create potential for 

altered medical and nutritional states in alcohol abusers. 

Alcohol has been seen to have widespread toxic effects on 

many organs and tissues in the body (24,13). Early 

nutritional assessment of alcoholic populations focused on 

alcoholic subjects who were hospitalized for medical 

reasons, mainly liver disease or other acute problems such 
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as pancreatitis and GI bleeds (34,35). Recent works 

exploring the nutritional status of alcoholics have studied 

subjects from other sites, such as rehabilitation programs 

(36,37,18,22,20). A more representative picture of the 

alcoholic population may be gathered from data obtained from 

non-hospitalized subjects, as the majority of alcoholics are 

not found in a hospital setting. 

Neville et al. studied 34 alcoholics who were 

voluntarily admitted for mental and physical health 

assessment to a alcohol research ward at a hospital (36). 

Patients completed diet history information, and provided 

urine and blood samples. Results indicated that alcoholic 

subjects did not consume diets that were below the RDA for 

protein, calories, vitamins or minerals. Biochemical data 

did not indicate subjects were overwhelmingly vitamin or 

protein deficient, although some did display signs of B 

vitamin deficiency with low serum levels. It was suggested 

that early studies of hospitalized patients may not present 

an accurate view of the nutritional status of the alcoholic 

population in general. Subsequent studies have also 

indicated that the "typical" alcoholic may not be as 

malnourished as previously thought (20,37). 

Hurt et al. investigated the dietary habits of 58 

alcoholics before and during rehabilitation (37). Food 

frequency questionnaires and 24-hour recalls were used to 
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assess dietary adequacy, while nutritional status was 

determined using height, weight, triceps skinfolds, and 

biochemical measures of albumin, hemoglobin, hematocrit, and 

urinary urea nitrogen levels. It was concluded that the 

nutritional status of the alcoholic population investigated 

was acceptable, although reports of less than two-thirds 

the RDA of thiamin, vitamin A, and vitamin C were prevalent. 

During the rehabilitation period diet quality was seen to 

improve, and most subjects were meeting or exceeding intake 

of 2/3 RDA of needed vitamins and minerals, kilocalories, 

and protein (37). 

An interesting aspect of this study was the attempt to 

validate the subjects' reported protein intake data by 

urinary urea nitrogen (UUN) analysis. Only 12 of the 58 

were seen to have UUN results corresponding to reported 

protein intake from their diet history; the remainder tended 

to overestimate their protein consumption. The authors 

suggest this discrepancy may be explained by considering the 

possibility of recent diet changes made just after admission 

compared to before admission, when patients are likely to 

have increased alcohol use while their food intake was low 

(37). 

Goldsmith et al. compared nutritional status of middle-

income alcoholics (subjects with steady place of residence 

and more than $400 a month income) and low-income alcoholics 
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(subjects with no to minimal monthly income and no stable 

living arrangement), and found significant differences 

between the groups (20). Nutritional status was determined 

using measures of triceps skinfold, mid arm circumference, 

height, weight, albumin levels, hemoglobin and hematocrit. 

Middle-income subjects were assessed to be in acceptable 

nutritional status, with only 8% determined to be moderately 

malnourished and none assessed to be severely malnourished. 

The low-income group was reported to include 24% moderate 

and 8% severely malnourished alcoholic individuals. 

Although higher percentages of the low income sample were 

classified as malnourished, differences found between groups 

were linked to differences in income and socio-economic 

class (ie. food and health care availability) rather than 

differences in alcohol use (20). 

Although overt nutritional deficiencies have not been 

noted in the unhospitalized alcoholic population, some 

alterations in blood biochemical levels, anthropometrics, 

and nutrient intakes have been noted (20,36-38). Other 

investigations of reported intakes of alcoholics indicate 

that amount of alcohol, type of alcoholic beverage, and 

living arrangement may impact diet practices (18,22,38). 

Hillers and Massey investigated the diet and health 

status of males classified as moderate (25-80 g/day alcohol) 

and high alcohol users (more than 80 g/day alcohol) (22). 
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Food records and diet histories outlining meal patterns, 

along with biochemical measures of total protein, blood urea 

nitrogen, mean cell volume, red blood cell count, and 

leukocytes were collected. Results compared moderate 

drinkers to those with high alcohol intakes and found 

significant differences between groups in both diet and 

biochemical measures. Men in the high intake group reported 

significantly lower intakes of calories from protein, 

carbohydrate, and fat, although total calorie intakes of the 

two groups was not significantly different. The high 

alcohol use group also had significantly lower intake of 

calcium, iron, vitamins A and C, and thiamin, compared to 

moderate users, although nutrient intake was not below 70% 

the RDA. High intake subjects reported skipping meals more 

frequently (22). Biochemical measures taken averaged 

within normal limits, but men in the high alcohol use group 

had significantly lower blood urea nitrogen, total protein, 

and red blood cell levels, and significantly higher 

leukocyte and mean cell volumes than moderate drinkers. 

Although subjects classified as heavy alcohol users did not 

display nutritional deficiencies, the significant 

differences noted between groups may be of importance in the 

long-term development nutritional problems in the alcoholic 

population (22). 
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An investigation of employed alcoholics' nutritional 

status was performed by Rissanen et al. (38). When 

comparing nutritional status of alcoholic men to that of 

normal controls, alcoholics were seen to have higher triceps 

skinfolds, but lower average body mass index and lower 

average arm muscle circumference than comparable averages of 

control men. Diet histories revealed that alcoholics 

consumed significantly more calories than the controls, and 

there were no significant differences in intake of any 

specific nutrient between the groups. Although no 

significant nutritional differences were observed between 

the groups, the authors felt that the subtle differences 

noted were worthy of further investigation (39). 

The meal frequency and food variety of alcoholics 

admitted to a rehabilitation clinic over a two month period 

were explored by Price et al (18). As a part of this study, 

a comparison of alcoholics who lived alone to those who 

lived with others, and a comparison of beer verses liquor 

drinkers was made. It was observed that alcoholics who 

lived alone ate less often and had a limited variety of 

foods consumed compared to those who were living with 

others. Beer drinkers overall tended to eat less often than 

liquor drinkers regardless of living arrangement. The 

authors noted that beer drinkers expressed feelings of 

bloatedness when drinking, while those consuming liquor did 
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not report such sensations. Results suggest that living 

arrangement as well as beverage type may have an effect on 

the nutritional habits of the alcoholic, and therefore may 

impact nutritional status (18). 

Economic status, living arrangements, and food and 

health care availability are important when considering the 

needs of the alcoholic population (18,20,39). While overt 

nutritional deficiencies are not common in this population, 

some alterations in blood biochemical levels, anthro

pometrics, and dietary intake have been seen. These slight 

differences may be important early signs of the potentially 

significant alterations in status noted in some alcoholics. 

Nutritional Status of Recovering Alcohol Abusers 

In order to aid alcoholic persons, many types of 

rehabilitation programs are available. Several studies have 

focused on documenting the diets of alcoholics in various 

stages of recovery. 

Yung et al. used diet records and 24-hour recall 

methods to investigate relationships between diet 

habits/practices and length of sobriety (40). Subjects 

reported diet histories and gave 24-hour recalls of meals at 

baseline (first week of treatment), and every three months 

following admission for nine months, or until the subject 

was no longer sober. Their results indicate that there may 
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be some correlation between overall carbohydrate consumption 

and simple sugar intake with length of sobriety, although 

these results did not agree with results from an earlier 

study(40,41). Earlier work by Yung et al. found no 

significant differences between dietary habits of alcoholics 

who began drinking immediately upon discharge and those who 

maintained sobriety for longer than one month (41). 

In the previously mentioned study by Hurt et al., 

results indicated that recovering alcoholics altered their 

diet to have increased nutrient intakes compared to dietary 

intake prior to rehabilitation. Intakes of thiamin, and 

vitamins A and C were initially less than two thirds the 

RDA, but were reported at acceptable levels during the 

rehabilitation period. Carbohydrate intake was seen to 

increase more significantly than other macronutrients (37). 

Self Reported Dietary Intake of Alcohol Abusers 

Dietary intake studies on alcoholic populations tend to 

rely on self reports by the alcoholic subject. Therefore, 

some exploration into the accuracy of such reports is of 

interest. 

Sobell et al. questioned alcoholics about various 

factors that they felt would influence the accuracy of their 

self reports of drinking behavior (42). In their responses, 

alcoholics indicated their reports would be most accurate if 
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they were sober when reporting. Reports of family members 

were listed as being closest in accuracy to the alcoholic's 

report, while responses of friends and co-workers would be 

significantly less accurate. When indicating the setting 

where responses were likely to be most accurate, treatment 

facilities and clinics where the subject was assured 

confidentiality and questioned by a designated researcher 

were rated as the settings where accuracy was likely to be 

the greatest. Information obtained over the telephone, in 

the subject's home, and questioning by a therapist were 

rated by the alcoholics as being more likely to illicit 

responses which were less accurate, while questioning done 

by an employer was rated as obtaining the least accurate 

response (42). 

Discussing factors which are likely to affect the 

accuracy of diet recalls in any population, Krall et al. 

mentioned emotional state, recency of the dietary intake, 

and mood of the subject as possibly hindering or biasing the 

past perception of the subject. These factors are important 

to consider when obtaining dietary information (43). In the 

alcoholic population, mood and emotional state may change 

based on the individual's stage of alcoholism. Also, the 

sober subject may have some inaccuracies of diet recall for 

the period before rehabilitation because the length of time 

needed to reach complete sobriety distances the subject from 
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pre-rehabilitation habits and actions (43). Because of 

these factors, recall methods may not be accurate for the 

dietary assessment of alcoholic subjects. 

Flegal compared diet records kept by subjects for 16 

days (four different times for four days) over a one-year 

period to the subject's report given on a food frequency 

survey at the end of that year (44). In the subject pool, a 

number of persons reporting 80 to 125 grams of alcohol in 

the diet were extracted, and separately run for correlations 

to test reliability of a food frequency tool against the 16 

days of records. Reports of alcohol and other nutrient 

intake given in the diet records of all subjects correlated 

highly with the responses given on the food frequency 

questionnaire. The researchers felt that data obtained from 

the heavy drinkers was of similar reliability compared to 

the subjects who were not excessive drinkers (44). 

In a review of dietary assessment methods, Block 

discussed validity and reliability of several methods (45). 

It is difficult to determine whether dietary assessment 

methods are valid because of inability to have access to the 

true usual dietary intakes of most persons without direct 

observation of the person over a long period. Such direct 

monitoring is simply not a practical use of time and 

resources. Because of this, validation of dietary intake 

methods usually is done by comparison of results of the 
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method in question with other more accepted methods such as 

food records (45). 

Block et al. have developed a data based self 

administered food frequency form for use in clinical and 

epidemiological studies (46). Food lists developed from 

intake data in the NHANESII were grouped into 147 food 

groups based on their contribution to nutrient content, 

energy content and frequency of use seen in the NHANESII 

subjects (n=ll,658). The questionnaire form allows persons 

to mark food items according to serving size used and 

frequency of use. Using the database, respondent answers 

are analyzed according to serving sizes labeled small, 

medium, or large given the person's age and sex. The form 

allows for the entry of foods by the subject if some 

normally eaten foods are not included. This self-

administered form has been seen to be valid when compared to 

multiple diet records, and also was validated for use to 

evaluate diet habits in the past as well as used 

successfully with individuals to assess single nutrient 

intake (47-49). It's use with the alcoholic population has 

not been investigated, but given the reported versatility of 

the food frequency questionnaire, it may be useful in sober 

alcoholics. In this study the self-administered food 
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frequency form was used in the form of the Arizona Food 

Frequency Questionnaire (AFFQ) which was adapted from the 

original instrument of Block et al. 

Psychological Status of Recovering Alcohol Abusers 

In addition to the nutritional and medical problems 

that must be addressed during alcoholic rehabilitation, 

psychological and mental health issues are of primary 

concern. Miller correlated certain personality and 

cognitive styles with the prognosis for recovery or relapse 

of alcohol abusers (7). Males with greater degrees of anti

social personalities were seen to have high incidence of 

relapse. Females with greater degrees of depression 

disorder had higher incidence of relapse. It was also noted 

that pre-treatment psychological status was a better 

predictor of relapse or recovery than amount, frequency, or 

duration of pre-treatment drinking binges (7). 

The Minnesota Multi-phasic Personality Inventory (MMPI) 

has been used to assess the psychopathology of alcoholic 

persons. This psychological test contains 550 statements 

that subjects are to interpret. How a statement is 

classified by the subject aids in detection of psychological 

disorders (50). The MMPI is designed to assess a person's 

mental stability in a variety of areas, and differentiates 

between types of psychopathology by using 13 different 
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categories to indicate mental disturbance. Both long and 

short forms of the MMPI have been used, and research within 

the alcoholic population has indicated there may be 

characteristic personality types of alcoholics (51,52). 

Characteristic results that have been observed in 

alcoholics are elevations in the scaled dimensions of 

validity, depression, hysteria, psychopathic deviation, 

schizophrenic and hypomanic scales (51-53). The MMPI is 

scored by comparing the subjects score to the population 

mean. Scores greater than two standard deviations above the 

mean are considered abnormal and indicate likelihood of 

mental disturbance. In general scores of 50 to 70 in each 

of the 13 categories are considered normal, while scores 

above 70 and below 50 are abnormal (51). 

Hinkin et al. grouped alcoholics immediately post 

detoxification into three different categories based on 

their MMPI scores (52). Twenty-eight percent of subjects 

(n=368) were classified as severely emotionally disturbed 

with average MMPI scores greater than 80, three standard 

deviations above the mean, in the categories of psychopathic 

deviate, schizophrenic and psychotic. Twenty-six percent of 

subjects were seen to have elevated depression, psychopathic 

deviate, schizophrenic, and psychasthenia scores with means 

for the group greater than 70 but less than 80. This second 

category of alcoholics was classified as impulsive 
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antisocial, and are considered to have significant mental 

disturbance. Finally, a third group was identified to be 

comprised of alcoholics with little psychopathy as evidenced 

by psychopathic deviate score greater than 70, with 

depression and schizophrenia scores at 69 and 65, 

respectively (52). 

By identifying different types of psychopathic groups 

in an alcoholic population, the MMPI can be a useful tool in 

aiding recovery programs to gear counseling according to 

client needs (53). In this investigation the MMPI was used 

to determine the extent of psychopathy in the group of 

subjects participating. 

Post-detoxification, pre-rehabilitation MMPI scores 

were compared to post-rehabilitation (12 month) scores by 

Beasley et al (53). Initial scores were elevated in 

depression, hysteria, psychopathic deviation, psychotic, and 

hypomania scores. At post-treatment, 12 months later, 

persons in recovery had significantly lower scores in these 

areas than in pretreatment. When initial MMPI scores of 

recovering alcoholics were compared to those who did not 

remain in the program, differences in validity, hysteria, 

and hypomania were noted. Recovering alcoholics in the 

group had lower initial scores in these areas, possibly 

indicating less negative expectations, less fear, and less 

mistrust when treatment began (53). 
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Pettinati et al. compared MMPI scores of 133 alcoholics 

at baseline and at four-year follow up (51). Pre-treatment 

scores of depression and psychopathic deviate were greater 

than 70, while most other scores were within normal range. 

At follow up three groups of subjects were identified: 

abstinent, or those who had never used alcohol over the four 

years; abstinent with periodic slips, or those who had some 

relapse, but for the most part improved their control of 

drinking; drinking, or persons with little change in their 

alcohol use. Pre- and post- MMPI scores were compared for 

each group. Abstinent individuals had elevated depression 

scale scores (>70) with a few scores on other indices 

slightly above average at pretreatment. Post-treatment 

scores for abstinent subjects indicated a significant 

decrease in the depression scale as well as normalization of 

all scores. In the group abstinent with slips, depression 

and psychopathic deviation scales were both elevated pre

treatment, but scores fell significantly at post-treatment. 

The drinking group did not display the elevated depression 

score noted in the other groups. However elevated 

psychopathic deviation and hypomania scores were seen, and 

there was no improvement noted over the four year follow-up 

period. These results indicate that recovered alcoholics 

were initially different from the group of alcoholics who 

did not recover, and that the MMPI may normalize in 
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abstinent alcoholics (51). 

Kahn et al. used the MMPI in conjunction with the Drug 

Use and Effects Survey to determine the extent of 

psychopathy of homeless persons in a community meal line 

(54). Because of the increased exposure to mentally and 

physically stressful situations, scores >80 on the MMPI were 

used to classify the homeless. Fifty-six percent of this 

homeless sample was classified as displaying either severe 

psychopathy or alcohol abuse, although the percentage of 

subjects displaying both psychopathy and alcoholism was just 

10% (54). 

In a later study, Kahn et al. looked at alcohol use and 

emotional disturbance in a different homeless population 

(55). Using the same testing tools, MMPI and Drug Use and 

Effects Survey, 54% were classified as severely emotionally 

disturbed; and 29% met criteria for dual diagnosis of both 

alcohol abuse and psychopathy. Seventy percent of those 

seen to have severe substance misuse were also seen to be 

severely emotionally disturbed, while 54% of the emotionally 

disturbed were classified as substance misusers (55). 

While the MMPI has been beneficial in indicating 

differences in mental status of alcoholic and homeless 

populations, it is not a diagnostic tool for alcoholism. 

Tests have been developed in acco:.aance with the World 

Health Organization and DSM-III criteria to assess the 
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existence and severity of alcohol dependence (56) . The 

majority of these tests focus on assessing the psychological 

and physical dependence the person has to alcohol as well as 

the degree of interference drinking has placed on their 

life. 

The Alcohol Dependence Scale (ADS) is a 29 item 

questionnaire which was developed to correlate with the 

World Health Organization classification of alcoholism (56, 

57). Questions were taken from the Alcohol Use Index (AUI), 

and the scoring of the questions allows for a ranking of 

severity of dependence. The reliability index of the ADS 

was found to be a .92 when repeated tests were given to the 

same subjects. Correlation with the Michigan Alcohol 

Screening Test (MAST) and the AUI was also seen to be high. 

Scores on the ADS are also consistent with the DSM-III 

alcohol abuse/dependence scale(56,58). Scores from the ADS 

range from 0-51, with scores of 14-21 indicating 

intermediate dependence and 22-31 severe dependence. 

Clients participating in the present study were administered 

the ADS in order to determine their degree of alcohol 

dependence (58). 

Nutritional Modulation of Brain Function in Alcohol Abusers 

Both the nutritional and medical status of alcoholics 

as well as the psychological status of alcoholics has been 
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seen to be different from that of normal persons in the 

population (29,38,52,55). Amino acids, carbohydrate, 

vitamins and minerals are all important nutritional 

components for proper brain function (59,60). Altered 

metabolic handling of macro- and micronutrients in 

alcoholism may explain potential alterations in the brain 

function of alcoholics. 

The primary nutritional component which has been 

investigated for its mental effects is the neurotransmitter 

serotonin. Serotonin is thought to be responsible for 

satiety, calmness, and elevation of depressed mood (59). 

The formation of serotonin is directly related to the amount 

of the amino acid tryptophan available to the brain, and 

therefore closely related to the diet. At first glance it 

would seem that tryptophan availability would be increased 

after a high protein meal. This is not the case, however, 

as other large neutral amino acids (LNAA) such as 

phenylalanine, leucine, and tyrosine all compete with 

tryptophan for the same receptor site to carry them across 

the blood brain barrier. Albumin-bound tryptophan is 

increased in the blood stream after ingestion of 

carbohydrate, as insulin pulls the other LNAAs into the 

skeletal muscle, leaving receptor sites in the brain open to 

tryptophan (59,60) . 

When excess alcohol is ingested, there is potential for 
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increased tryptophan oxidation in the liver cells (24). 

This most likely results from the increased oxidative state 

of the cell during alcohol metabolism. The increased 

oxidation of tryptophan decreases the availability of this 

amino acid for normal body functions (24,25). 

Alcoholic persons with secondary depression from 

alcoholism are noted to have low serum tryptophan levels as 

compared to normal controls without depression (60). Non

alcoholic controls with primary depression and with those a 

history of primary depression are also described to have 

similar low levels of serum tryptophan (60). 

Few studies dealing directly with alcoholic populations 

and the nutritional components affecting behavior have been 

performed. Zacchia et al. investigated the effects of 

tryptophan and alcohol on motor performance, reaction time, 

and free recall (61). Groups of normal males were assigned 

to alcohol or placebo control groups and given, high 

tryptophan, low tryptophan, or balanced diets. It was 

observed that alcohol groups performed significantly worse 

than those receiving the placebo regardless of the 

tryptophan level in the diet. Their results did not support 

the hypothesis that high levels of tryptophan would 

alleviate the effects of alcohol (61). 

Westrick et al. did find that tryptophan-supplemented 

diets improved facial recognition (62). Subjects were 25 



38 

normal nonalcoholic males aged 17-29. They were divided 

into four groups, and given all combinations of alcohol vs 

placebo or tryptophan vs placebo. Subjects consumed high 

carbohydrate diets the evening prior to experimentation in 

order to promote similar baseline levels of brain tryptophan 

in both treatment and controls. The next morning, after 

consuming the test diet subjects performed facial 

recognition and verbal recall exercises. Subjects were 

observed to perform equally well on facial recognition tasks 

whether they were in the placebo group or the alcohol and 

tryptophan group, while subjects treated with alcohol alone 

and tryptophan alone did not do as well. In the verbal 

recall tests, both alcohol groups were seen to perform worse 

than the placebo and tryptophan groups (62). The mixed 

results from these studies indicate that further research is 

needed before conclusions can be drawn about tryptophan's 

ability to aid in decreasing the behavior and control 

effects of alcohol (62). 

Nutritional factors other than tryptophan have been 

seen to relate to serotonin formation in the brain (60). 

Folate is a B vitamin serving as an enzyme cofactor which is 

an integral part of many biological reactions. Folate is 

the cofactor responsible for the methylation of S-

adenosylmethionine (SAM). SAM facilitates the regulation of 

serotonin production as evidenced by increases in the 
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cerebral spinal fluid 5-hydroxyindoleacetic acid (CSF 

5HIAA), the main metabolite of serotonin (60). As discussed 

earlier, alcoholics may be at risk for low folate levels due 

to decreased absorption and poor dietary intake 

(7,11,24,25). It is possible that alterations in folate 

availability may affect brain function in alcoholism, 

however more research in this area is needed. 

Albert et al. found an association between cognitive 

ability during early sobriety and vitamin status of the 

alcoholic (63). During the early weeks of initial sobriety, 

no relationship was seen between duration of drinking, 

lifestyle, or amount of alcohol consumed and cognitive 

ability, however blood levels of folate appeared to 

correspond with cognitive function levels. These 

researchers postulated a relationship between nutritional 

status and thought processes during early recovery (63). 

Thiamin is another B vitamin shown to influence to 

brain function. In alcoholics, extreme thiamin deficiency 

has been noted to cause severe neurological problems which 

have been named Wernike's Encephalopathy and Korsakoff's 

Syndrome (11,24). It is unclear exactly how low levels of 

thiamin result in the ocular, ataxic, and brain degenerative 

symptoms seen in some alcoholics. Its effect is possibly 

related to the levels of thiamin pyrophosphate in the nerve 
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tissue. Cessation of alcohol use, and vitamin 

supplementation can correct the encephalopathy (11,24,25). 

The mood altering effects of alcohol often are 

important factors in the continuation of alcohol use. 

Alcohol is often used in conjunction with other "socially 

acceptable" drugs, especially nicotine from cigarettes and 

caffeine in coffee or soda (64). In a placebo controlled 

study where 10 female subjects received all possible 

combinations of nicotine vs placebo, caffeine vs placebo, 

and alcohol vs placebo, Kerr et al. observed differences in 

state of arousal, tracking task performance, short-term 

memory, and reaction time. Results of interest were that 

alcohol alone depressed all areas of response, alcohol with 

nicotine improved state of arousal compared to alcohol 

alone, and alcohol with caffeine improved arousal and 

memory. These results help explain heavy use of nicotine 

and caffeine among persons actively using alcohol (64). 

Summary 

Restoring optimal health status to the recovering 

alcoholic is often a challenging undertaking. Improvement 

of nutritional status is a key aspect to improving the 

health of alcoholics, while counseling, teaching, and 

modifying their behaviors and attitudes are also essential 

for effective treatment to promote long term sobriety 
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(17,10). Factors such as family support, economic status, 

personal motivation, feelings of control over life, 

environmental stress, and availability of recovery/shelter 

areas have a profound effect on the current health and on 

the prognosis for the future health of the alcoholic 

population (5,6,10,18,20). 

The behavior styles seen in alcoholism may be 

associated with the pattern of food choices of the alcoholic 

population. The excessive use of alcohol has the potential 

to alter brain chemical concentration, and this alteration 

may be associated with behavior types specific to alcoholics 

(17). This study proposes to investigate the self-reported 

nutritional habits of alcoholic patients and explore the 

relationship of these habits to their psychological status 

as seen with the MMPI, to their nutritional status 

determined from blood draws, anthropometrics, and dietary 

intake, and to their alcohol dependence rating from the ADS. 

The exploration of the relationship between nutritional 

practices and alcoholic behaviors may aid in understanding 

two important factors of alcohol disorders: altered 

psychological and physical status. 
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METHODS 

Study Subjects and Design 

Study subjects were clients of the Gateway LARC (Local 

Alcohol Reception Center) Inc. clinics of Tucson, Arizona, 

admitted from November 1992 to March 1993. An estimated 

1375 persons were admitted into the LARC program during this 

period. Some clients were repeat admissions. Gateway Inc. 

is comprised of several long term treatment units which 

receive clients from a central detoxification clinic. 

Program descriptions follow. 

The Early Recovery Unit (ERU) provides a ten-day 

inpatient medically monitored detoxification program. This 

program includes counseling and referral to long-term 

recovery clinics. Roughly one-third of admissions are 

referred to long-term agencies, the remainder are there for 

detoxification only. This pilot study obtained data from 22 

clients admitted to the ERU and then referred out to one of 

three long-term rehabilitation clinics. The first 22 

clients who were eligible and willing to participate were 

studied, regardless of which of the following three clinics 

they were referred to. 

The Cope-Pasar Program is an outpatient alcohol and 

cocaine treatment program. Clients are placed in 6 to 12 

month treatment programs. The majority of treatment is 

received in group sessions, although individualized 
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treatment is also an important aspect of the program. 

Clients are assigned to with Cope-Pasar counselors and 

appointments for group and individual sessions are made. 

Those referred to this clinic continue to live in their own 

place of residence, and are responsible for their own meals. 

Cope-Pasar Program treats about 150 clients per year. 

The Haven Program is a residential treatment center for 

women. The program provides a community home setting for 

clients and offers individual and group counseling using an 

Alcoholics Anonymous approach. Clients live in a group home 

with a planned schedule for the day, meals are provided, and 

time off of clinic grounds is limited. This program treats 

approximately 75 women each year. 

Vida Serena is a community treatment center for both 

men and women. Clients receive mainly group counseling 

through an Alcoholics Anonymous program, and live in 

apartments provided on clinic property. Clients are also 

encouraged to continue their jobs or to find work. Meals 

are the client's responsibility. This program treats about 

40 women and 75 men each year. 
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FIGURE 2 
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Nutritional Status Assessment 

Assessment of nutritional status was performed through 

data collection on each subject's diet as well as laboratory 

analysis of blood drawn and anthropometric measurements 

taken. Dietary data was collected by two methods: the 

Arizona Food Frequency Questionnaire, and a food intake 

recall of the day prior to admission. Dietary and 

anthropometric data were collected on each subject's 7th or 

8th day of detoxification in order to minimize cognitive 

effects of excess alcohol on the responses. Dietary and 

anthropometric measures were repeated on day 90 of 

rehabilitation, or three months after the subject was 

admitted for detoxification. 

Anthropometric measurements performed were taken 

immediately following collection of the dietary data. 

Weight was assessed using a portable spring scale as the 

LARC was not equipped with an accurate beam scale. The 

scale used was calibrated to an electronic platform scale. 

Weights in pounds were converted to kilograms by dividing by 

a factor of 2.2kg/lb. Height was measured in centimeters 

using a tape measure fixed a the wall in each of the centers 

with subjects standing in normal street shoes facing away 

from the wall. A sturdy clipboard aided in sighting the 

exact height. The body mass index (BMI) was then calculated 

for each subject using the formula kg/m2. Triceps skin 
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folds (TSF) were measured on the nondominant upper arm at 

mid-point of the upper arm with Lange calipers. Mid-arm 

circumference (MAC) was measured using a slip tape measure 

from Ross Labs. Measures were taken threie times for both 

TSF and MAC, and the average of the three was used as the 

subjects measurement. Mid arm muscle area (MAMA) was 

calculated using the TSF and MAC. Percentile ranks were 

obtained for each subject's measurements using tables 

compiled by Frisancho (65). 

Blood for biochemical analysis was drawn by a 

registered nurse employed by the Gateway LARC Inc. Blood 

was taken on day 7 or 8 after the subject's admission to 

detoxification, and again on day 90 of the subject's stay in 

rehabilitation. Fasting levels were obtained, with subjects 

reminded of the blood draw the evening before and held NPO 

from 8:00 PM the night before until 7:00 to 7:30 AM of the 

next day when the blood was drawn. Blood was cooled on ice 

and sent to Allied Clinical Laboratories of Tucson Arizona 

for analysis. Biochemical tests performed on the blood were 

a SMAC-20 analysis to obtain electrolyte, renal panel, liver 

function tests, and lipid levels, and a complete blood 

count. 
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Psychological Status Assessment 

The Alcohol Dependence Scale was administered to each 

subject on day 7 or 8 after admission to detoxification. 

The ADS was given in conjunction with obtaining the 

following demographic information: age, education, marital 

status, monthly income, smoking habits, and living 

arrangement. Students from the Master's program in 

psychology at the University of Phoenix and the 

undergraduate program in psychology at the University of 

Arizona as well as the LARC counselors were involved in data 

collection. 

The MMPI was given in its long form of 550 statements 

to all subjects by students or staff on the 7th or 8th day 

in detoxification following the completion of the ADS. 

Responses to the MMPI and ADS were tabulated on data sheets 

for each subject along with the demographic information. 

Data Analysis 

Data collected was transferred to spreadsheets and 

converted into data files for analysis by the Statistical 

Package for the Social Sciences (SPSS). Frequencies 

describing the subject demographic data were obtained. 

Descriptive analyses also included means and standard 

deviations for anthropometric measures, biochemical assays, 

dietary data, ADS, and MMPI scores. Two tailed students t-
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tests were used to determine significant differences between 

AFFQ and recall dietary data in initial and follow-up 

groups. Differences between initial and follow-up levels of 

blood biochemistries, AFFQ, recall, MMPI, and 

anthropometrics for the subjects who completed the 90 day 

period in rehabilitation were assessed using paired t-tests. 

Because of the small sample size, nonparametric statistics 

were also used to compare pre- and post-measures for dietary 

and biochemical data of returning subjects. In order to 

compare addiction severity with diet and nutritional status, 

correlations between the ADS and laboratory values and data 

from dietary recalls were computed. 
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RESULTS 

Demographics of the study subjects can be found in 

Table 1. Participants in the study were just under 2 

percent of the available admissions to the Gateway LARC 

during the intake period. Reasons for low participation 

include the fact that many potential subjects did not 

consent to the study, were not suitable for the study 

because of referral to a non-participating rehabilitation 

center, or not suitable for other reasons as determined by 

the intake counselor. Demographics of the twenty subjects 

willing to provide such information indicate that persons 

recruited were generally educated with the majority having 

graduated from high school, and almost half of those who 

finished high school went on to complete some college. Most 

subjects were not married and reported income less than 

$12,000 per year, as indicated by reported monthly incomes. 

The reports of homelessness show that almost a quarter of 

the subjects were from stable living arrangements, while the 

majority had only one period of homelessness. Only one 

subject reported a lengthy period of homelessness of eight 

years, while the others generally reported homeless periods 

of less than one year at a time. The majority of subjects 

were ranked moderate or severe on the ADS, as expected in a 

alcohol detoxification center. Statistics on the general 

education level, income, and marital status of the average 
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TABLE 1 
Demographic Data from Gateway LARC Inc. 

Study Subjects 

subjects Number Percent 

Admits to LARC over 5 1375 
mo. intake period 
11-92 to 3-93 

Total in study 22 1.6% 

Sex 
Female 13 59.1% 
Male 9 40.9% 

*Years of education 
up to 8 3 15% 
some high school 2 10% 
finished 12th 8 40% 
some college 7 35% 

•Income in a month 
less than $99 3 15% 
$100 - $499 4 20% 
$500- $999 7 35% 
over $1000 6 35% 

•Marital Status 
Married 1 5% 
Divorced 7 35% 
Separated 4 20% 
Never Married 8 40% 

*Homelessness 
Never homeless 5 22.7% 
Homeless once 9 40.9% 
Homeless 2-4 times 5 22.7% 
Homeless >4 times 1 4.5% 

*ADS Score 
ADS 0-13 mild 2 9.1% 
ADS 14-22 9 40 .9% 

moderate 
ADS 23-35 severe 9 40.9% 

smoke 19 86.4% 
up to 1 pack 13 59.1% 
1 to 2 packs 4 18.2% 
2 or more pack 2 9.1% 

Non smokers 3 13.6% 

Use vitamins 6 27.3% 
No vitamin use 16 72.7 

* Data available on 20 of 22 subjects enrolled 
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LARC client admitted during the study period were not 

available through routine records kept by the agency. 

All subjects experienced weight change over the past 

year, frequently indicating they experienced both gain and 

loss, as seen in Table 2. Only two subjects felt they had 

stable weight at the time of the study. Six persons 

reported only gaining weight over the past year while eight 

persons reported only weight loss over the past year. Seven 

persons reported a loss of greater than 16 pounds over the 

past year, while reported weight gains were not as large, 

with most persons only gaining less than 15 pounds. 

Fluctuations reported may be due to irregular eating habits 

that have been noted in alcoholic populations (17). 

Initial anthropometric measurement results are 

presented in Table 3. They do not indicate any significant 

evidence of fat or muscle mass deficiency. Females were 

seen to average close to or slightly above the 50th 

percentile in all parameters. Average BMI for male subjects 

was below the 50th percentile, but other parameters of the 

male subjects averaged around the 50th percentile. 

Follow-up anthropometric data shown in Table 4 are not 

significantly different from the initial measures taken in 

the 8 returning subjects. The percentages listed for the 

female subjects are noticeably higher in the returning 

female group as compared to the entire group of women who 
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TABLE 2 
Weight Change in the Past Year 

Weiqht Change Number Percent 

Subjects reporting 
some form of weight 
change in past year 22 100% 

LOSS 
Loss of <15# 9 40.9% 
Loss of >16# 7 31.8% 
No loss 6 27.3% 

GAIN 
Gain of <15# 13 59.1% 
Gain of >16# 1 4.5% 
No gain 8 36 .4% 

CURRENTLY 
Subject is gaining 14 63.6% 
Subject is losing 6 27.3% 
Has stable weight 2 9.1% 
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TABLE 3 
Initial Anthropometric Data 

Measure Mean Range Percentile 

AGE (yra) 
Female* 
Male** 

31.3±6 .6 
34 . 6±9 .2 

20-45 
18-46 

n/a 

BMI 11 

Female 
Male 

24.7±5.5 
23.7±3 .3 

19.2-37.3 
17.0-27.0 

50% 
39% 

TSF(mm)b 

Female 
Male 

27.4±9 .1 
14.2±5 .6 

15.3-46.3 
7.7-24.8 

63.4% 
58 .3% 

MAC(cm)c 

Female 
Male 

30.0±6 .3 
31,5±3 .8 

24.1-46.9 
24.5-35.5 

49.2% 
48.0% 

MAMA(cm)d 

Female 
Male 

36.8±15.4 
59 .4±16 .3 

23.0-83.4 
39.0-87.0 

60% 
57% 

*females N=13 **males N=9 
a) body mass index, b) triceps skinfold, 
c) mid-arm circumference, d) mid-arm muscle area 



TABLE 4 
Anthropometric Data of Returning Subjects 

Measure initial Mean 
(Percentile) 

Post Mean 
(Percentile) 

BMI 
Female* 
Male** 

28.2±6.4 (72.5) 
22 .9±4.6 (37.5) 

28.3±6.9 (71.3) 
23 .7±4.2 (42.5) 

TSF (mm) 
Female 
Male 

35.8±7 .4 (88.8) 
11.9±3.1 (50.0) 

35 .6±8.5 (90.7) 
12 . 8i2.7 (58.7) 

MAC (cm) 
Female 
Male 

34.618.4 (78.7) 
29.7*4.8 (36.3) 

34 . 9±9.4 (79.5) 
31.0±4.1 (41.2) 

MAMA(cm) 
Female 
Male 

45 . 9±25.4 (73.8) 
54 . 8±16.5 (48.2) 

47.6±28.2(72.3) 
58.8±14.8(54.5) 

*females N=4 **males N=4 
a) body mass index, b) triceps skinfold/ 
c) mid-arm circumference, d) mid-arm muscle 
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initially entered the study. This is most likely because 

within the group of returning women there were outliers in 

the 95th percentile that skewed the mean when only 4 women 

were in the sample. Evidence of these outliers can be seen 

when looking at the ranges of the anthropometric data for 

the women subjects in Table 4. 

While the men's anthropometric data was not 

significantly different at follow-up, mean measures taken 

after rehabilitation were seen to be higher. This slight 

increase of mean levels was not noted in the female 

subjects, as there was virtually no change in the means or 

percentiles between initial and follow-up time points. 

Means and ranges of the initial MMPI scores listed in 

Table 5 indicate that some of the expected indicators of 

psychopathy in alcoholics were elevated in the study 

subjects. Average levels of the F variable, psychopathic 

deviate, paranoia, and schizophrenia were seen to be greater 

than 70 which is two standard deviations above the level 

that is considered normal. Increased levels of these 

parameters have been seen in alcoholic populations, but 

other categories of the MMPI which have also been noted as 

altered in alcoholic individuals, such as mania and 

depression, were not seen in this sample (51-53). By 

looking at the range of scores from the subjects, it can be 

seen that there is a wide range and a large variation of 
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TABLE 5 
MMPI Initial Scores of Subjects 

Category Mean (N=20) Ranqe 

L 50.8+/-10.6 33-76 

F 73.8+/-21.2* 42-109 

K 41.9+/-9.4 27-58 

HS 62.6+/-11.2 39-86 

D 65.0+/-15.2 34-88 

Hy 60.1+/-14.4 38-90 

Pd 73.2+/-16.8* 45-100 

MF 52.6+/-10.7 35-77 

Pa 70.3+/-16.6* 39-100 

Pt 65.7+/-15.3 39-89 

Sc 70.6+/-17.9* 46-102 

Ma 58.2+/-12.1 33-79 

Si 54.4+/-10.7 27-72 

* mean score >2 standard deviations 
above normal for the MMPI. 
MMPI categories: 

L-K - validity scales 
Hs - hypochondria 
D - depression 
Hy - hysteria 
Pd - psychopathic deviation 
MF - male/female 
Pa - paranoia 
Pt - psychophenia 
Sc - schizophrenia 
Ma - mania 
Si - social introversion 
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TABLE 6 
MMPI Scores of Returning Subjects 

Category Initial Score 
<N=8) 

Poat score 
(N=8) 

L 53.4+/-11.8 58 . 3+/-12.6 

F 6S.5+/-23.9 64.5+/-18.6 

K 46.0+/-9.0 47.0+/-6.9 

HS 61.5+/-17.0 56.0+/-14.0 

D 61.6+/-19.7 49.0+/-14.0 

Hy 6 0 .1+/-16.6 49.6+/-11.2 

Pd 63.8+/-17.6 63.4+/-14.5 

MF 52.4+/-B.0 54.4+/-7,3 

Fa 64.0+/-18.7** 59.6+/-6.2** 

Pt 58.8+/-17.0 45.5+/-17 .3 

Sc 66.3+/-21.4 53.0+/-20 . 4 

Ma 59.8+/-11.1 59.5+/-20.2 

si 49.5+/-13.6 44.8+/-14 . 0 

** indicates significance at p< .01 
MMPI categories: 

L-K - validity scales 
Hs - hypochondria 
D - depression 
Hy - hysteria 
Pd - psychopathic deviation 
MF - male/female 
Pa - paranoia 
Pt - psychophenia 
Sc - schizophrenia 
Ma - mania 
Si - social introversion 
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scores about the mean. This may indicate that both normal 

and psychopathic subjects were study participants. 

As we look at the MMPI results of those who returned 

for follow-up in Table 6, it can be seen that the mean 

levels of the eight initially were lower and within the 

normal range of the MMPI. However, initial scores of the 

eight returning subjects were not significantly different 

from any of the initial elevated scores of the entire group. 

Large standard deviations indicate that although the means 

are within normal range, there was a large variation of 

scores about the mean, similar to that seen in the entire 

group. 

At follow-up, the paranoia score was the only one that 

was significantly lower for the group of returning subjects, 

possibly reflecting increased trust of persons and of the 

system through which they had successfully come. Again, the 

large standard deviation indicates there were a wide range 

of scores in most areas of the MMPI. 

Means and ranges of initial blood biochemical levels 

(Table 7) of the 22 subjects were generally within normal 

limits. Of note are the GGT, SGOT, and SGPT mean levels 

which all fall at the high end of or slightly above normal 

range. Reported ranges indicate there were definitely some 

outliers with extremely high levels, as well as some persons 

with lower normal levels. The large standard deviations 



5 8  

also reflect wide variation about the mean. A similar 

situation is seen for the total lymphocyte count, where the 

mean is within normal range, but the range of the subjects 

includes levels which are low and high. 

When comparing the 22 initial subjects blood 

biochemistry levels (Table 7) with the initial levels of the 

eight returning subjects (Table 8), no significant 

differences can be seen. The large deviations about the 

mean in the initial levels of GGT, SGOT, and SGPT, is 

similar to that seen in the entire group. 

Due to subject refusal, blood draws were taken on only 

five of the eight follow-up subjects. Significant 

differences between initial and follow-up levels of 

triglycerides, GGT, SGOT, SGPT, and LDH were found in this 

group of five subjects. This may be evidence of improved 

liver function and reduction of liver damage with abstention 

from alcohol. MCHC and total lymphocyte count were also 

seen to be significantly different, possibly because of the 

reduced variation about the mean seen in the follow-up labs, 

as the means themselves are essentially the same, while the 

standard deviations were much smaller. 

Wilcoxon sign rank tests were also performed to test 

for significant change in laboratory results. Results of 
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TABLE 7 
Initial Blood Biochemical Levels 

Test (normal) Mean (N=22) Range 

Glucose 70-105 (mg/dl) 58115.7 58-118 

BUN 15-38 (mg/dl) 11±2.6 5-16 

Creatinine .6-1.3 (mg/dl) .88±.17 .6-1.1 

Uric acid 2.6-7.2 (mg/dl) 4. 7±1. 3 1.8-7.2 

Calcium 4.8-10.5 (mg/dl) 9.7±.56 9-11.1 

Phosphorus 
2.5-4.6 (mg/dl) 

3.7±.58 2.7-4.7 

Albumin 3.2-4.6 (mg/dl) 4.31.32 3.7-5.1 

Cholesterol 0-200 (mg/dl) 184.7141.8 114-250 

Triglycerides 
35-160 (mg/dl) 

143.81159.4 48-824 

GGTtt 7-64 (IU/L) 64.1192.7 12-342 

SGOTb 10-42 (IU/L) 58.4177.2 17-320 

SGPTC 10-6 0 (IU/L) 87.21148.4 13-596 

LDHd 91-180 (IU/L) 169.1148.7 116-343 

Hematocrit 33-39% 45.114.0 37.9-52.0 

MCV° 70-84 (FL) 94.814.9 87.9-109.0 

MCHf 27-30 (PC) 31.711.5 29.4-35.6 

MCHC9 33-37 (DL) 33.41.6 32.5-34.9 

Monocytes 1.7-9.3% 7.111.8 + 3.7-12.1 

Granulocytes 23-45% 61110.4 * 40.2-84.3 

Lymphocytes 44-74% 30.919.9 + 10.9-53.3 

Total Lymphocytes 
1.2-3.4 (K/MM ) 

2.611.1 + .4-6.5 

Platelet count 
140-440 (K/MM ) 

252.2166.1 97-369 

+ N=21, * N=20 
gamma-glutamyl transpeptidase 
serum glutamic oxaloacetic transaminase 
serum glutamic pyruvic transaminase 
lactate dehydrogenase 
mean cell volume 
mean corpuscular hemoglobin 
mean corpuscular hemoglobin concentration 
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Test (normal) Mean 
Initial n=8 

Mean 
Post n=5 

Glucose 70-105 (mq/dl) 89.8117.1 120114.9 

BUN 15-38 (mq/dl) 10.312.4 12.413.8 

Creatinine .6-1.3 {mg/dl) . 9±. 1 .91.3 

Uric acid 2.6-7.2 (mg/dl) 5.Oil.2 5.311.2 

Calcium 4.8-10.5 (mg/dl) 9.71.5 9.71.3 

phosphorus 
2.5-4.6 (mq/dl) 

3.81.5 3.61.4 

Albumin 3.2-4.6 (mg/dl) 4.41.2 4.21.3 

cholesterol 0-200 (mq/dl) 194.7142.7 189.4143.3 

Triglycerides 
35-160 (mg/dl) 

212.41251.7 ** 111.2141.1 ** 

GGTa 7-64 (IU/L) 66.51102.1 ** 22.3114.4 ** 

SGOTb 10-42 (IU/L) 61.9175.4 ** 18.212.9 ** 

SGPTC 10-60 (IU/L) 99.11151.6 ** 25.0115.5 ** 

LDHd 91-180 (IU/L) 175.7173.2 * 129.8124.2 * 

Hematocrit 33-39% 44.913.2 44.013.1 

MCV° 70-84 (FL) 95,212.8 90.412.3 

MCHf 27-30 (PC) 31.811.2 31.01.9 

MCHC9 33-37 (DL) 33.41.7 * 33.512.1 * 

Monocytes 1.7-9.3% 6.912.7 5.811.5 

Granulocytes 23-45% 62.1114.4 56.618.1 

Lymphocytes 44-74% 30.6113.4 37.019.0 

Total Lymphocytes 
1.2-3.4 (K/MM3) 

2.711.8 ** 2.61.3 ** 

Platelet count 
140-440 (K/MM ) 

269.8185.5 322147.6 

significant at p< .05, ** significance at p< .01. 
a) ganvma-glutamyl transpeptidase 
b) serum glutamic oxaloacetic transaminase 
c) serum glutamic pyruvic transaminase 
d) lactate dehydrogenase 
e) mean cell volume 
f) mean corpuscular hemoglobin 
g) mean corpuscular hemoglobin concentration 
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TABLE 9 
Wilcoxon Sign Rank Test: 
Blood Biochemical Levels 
at Initial and Follow-up 

Time Points 

Blood 
Biochemistry 

(N=5) 

P Value 

SGOT 
5 -Rank 
0 +Rank 

0.0431 * 

SGPT 
5 -Rank 
0 +Rank 

0.0431 * 

GGT 
4 -Rank 
0 +Rank 

0.0679 

LDH 
5 -Hank 
0 +Rank 

0.0431 * 

MCV 
4 -Rank 
0 +Rank 
1 Tie 

0.0679 

BUN 
0 -Rank 
4 -s-Rank 
1 Tie 

0.0679 

* significance at p< .05 
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interest are presented in Table 9. Similar to those of note 

with the t-test, the liver function tests were found to be 

significantly lower after 90 days in alcohol rehabilitation. 

A comparison of initial dietary intake data from the 

AFFQ vs the food recall (Table 10) indicates significant 

differences between the two methods for a number of 

nutrients. This was true even after eliminating data from 

subjects who either reported biased or inaccurate 

information based on reported intakes of 6000 kilocalories 

or more on the AFFQ. Differences between the AFFQ and food 

recall data may be explained by the alcoholic lifestyle. An 

alcoholic may drink a few drinks and eat fairly regularly 

until a crisis drinking time occurs, in which the alcoholic 

only drinks and eats little (17). If this was the pattern 

of our group of subjects, the recall of the day prior to 

admission would likely reflect a crisis time where intake 

was little more than alcohol. The food recall may not 

reflect an average days' whereas the AFFQ is designed to 

represent usual intake over the past year. 

The AFFQ results appeared to overestimate intake of 

most nutrients when compared to the recommended dietary 

allowances (RDA). Mean reported intakes of protein, 

phosphorus, iron, potassium, vitamin A, thiamin, riboflavin, 

niacin, vitamin C, folate, and vitamin E were all well above 

the RDA, and even two or more times the RDA for some 
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nutrients. Comparing the recall reports to the RDA shows 

more average intakes are reflected, and some nutrients are 

reported below the RDA. Calcium, iron, vitamin A, vitamin 

C, and vitamin E were all seen to have mean intakes below 

2/3 the RDA. This indicates that subjects were more likely 

to have deficient intakes of several nutrients during a 

period of heavy drinking such as that experienced prior to 

admission to a detoxification center. 

Wide discrepancies between the AFFQ and the recall data 

raises questions about the reliability and validity of the 

results. The abnormally high initial intakes reported with 

the AFFQ suggest that these results may not be reliable. 

In Table 11, results of the 8 returning subjects' 

initial dietary data derived from two methods also reflect 

similar differences seen in the whole group. Wo significant 

differences were seen between the total group compared to 

the follow-up group. This shows that the persons who 

completed the three month program were different form the 

total group of 22 subjects with respect to alcoholic 

lifestyle or understanding of the AFFQ. Similarly, the AFFQ 

data from the follow-up group were often greater than the 

RDA, with recall nutrients intake levels at or below the 

RDA. Large significant differences between the reported 

intakes are also present, and again lead to questions about 

the validity of the AFFQ. The returning subjects initial 
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recall reports were slightly higher in mean protein intake 

and most other nutrients than that of the entire group. As 

seen in the entire group, iron, vitamins A, C, and E were 

all reported less than 2/3 the RDA in the initial recalls of 

the eight. Calcium was not reported as less than 2/3 the 

RDA, but was reported at only 75% of the lower RDA. Alcohol 

recalls of returning subjects averaged slightly lower, 

though not significantly lower, than the entire group. 

When comparing AFFQ and recall follow-up dietary data 

of the 8 returning subjects (TABLE 12), several significant 

differences are noted. The levels of carbohydrate, iron, 

sodium, potassium, vitamin A, thiamin, riboflavin, folate, 

and fiber were all significantly different. Such 

differences could be due to inaccurately indicated serving 

size on the AFFQ or to the recall interviewer, or to 

reported differences in preparation method, or to errors in 

reporting the frequency of eating specific foods. 

Differences can also be accounted for by a subject nc. 

eating a typical day's intake the day before the recall was 

done. It is interesting to note that all mean intake of 

nutrients reported in the recalls were lower than those 

reported in the AFFQ, suggesting that subjects may have 

tended to overreport intake on the AFFQ or underreport to 

the recall interviewer. 
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When compared to the RDA, the follow-up data in the 

AFFQ remains above the RDA for all nutrients. Vitamins A 

and C and the B vitamins are reported at high levels well 

above the RDA, which could be due to an overreporting of 

frequency and serving size of fruits, vegetables, and grain 

products. Recall results reflect a diet adequate in most 

nutrients with the exception of iron. Iron was reported at 

less than 2/3 the RDA on the recall, but was 1.4 times the 

RDA using the AFFQ. 

A comparison of the pre- and post-rehabilitation 

dietary information from the AFFQ (Table 13), indicate that 

in general the high initial intakes of nutrients are not 

seen at follow-up. In fact, all nutrient intakes estimated 

from the AFFQ were reported at lower levels at follow-up. 

While few differences are significant because of the small 

sample, lower calorie intake may in part be reflective of 

the change in alcohol use. Interestingly, no one calorie 

source was seen to enter the diet as replacement for the 

alcohol calories. Lower sodium levels may be related to 

less fast food or pre-prepared food in the diet. The lower 

niacin intake may be related to less beer consumption, a 

significant source of niacin when taken in very large 

quantities. 

When comparing the recalls pre- and post-

rehabilitation, subjects reported higher intakes of most 
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nutrients at follow-up. A general non-significant increase 

in the intake of the macronutrients was seen, although lower 

caloric intake was noted. This may be related to the 

elimination of alcohol as previously discussed. Nutrients 

which were reported at less than 2/3 the RDA in the initial 

recall were iron, vitamins A, E, D, and C, copper, and 

pantothenic acid. Most of these nutrients were reported at 

100% of the lower end of the RDA range at follow-up with the 

exception of iron, copper, and pantothenic acid. Iron 

intakes were actually reported to be less (not significant) 

at follow-up than at the initial recall. In general vitamin 

and mineral intakes were increased in the post recalls, 

though this was seldom significant. Interestingly, caffeine 

intake was much higher after three months of rehabilitation. 

When recall data was analyzed using Wilcoxon sign rank 

test, few nutrients were noted to have significant change. 

As expected, all subjects returning for follow-up reported 

no alcohol intake, and post levels were significantly lower. 

Vitamin D and potassium were the only other nutrients to be 

significantly improved in the post recall through Wilcoxon 

analysis. 
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TABLE 10 
Dietary Intake Comparison: 

Initial AFFQ with Initial Recall 

Nutrient AFFQ intake (N=16) Recall (N=22) RDA 

Kilocalories 4647.213835.3 2980.211216.7 n/a 

Protein (q) 142 .71111.0 ** 41.6132.8 ** 46-63 

Fat (g) 188.9±193.0 ** 40.4139.6 ** n/a 

Carbohydrate(g) 453.0±420.8 ** 213.11133.4 ** n/a 

Alcohol (g) 84.8165.5 ** 231.11186.2 ** n/a 

Calcium {mg) 1358.51880.1 ** 478.51351.7 ** 800-1200 

Phosphorus (mq) 2591.211652.3 ** 898.61532.3 ** 800-1200 

Iron (mq) 22.5115.2 ** 8.817.7 ** 15 

Sodium (mg) 5891.313668.2 ** 194011892.3 ** (500) 

Potassium (mg) 5147.812930.2 ** 1580.41910.2 ** (2000) 

Vitamin A 
(mgRE) 

14066.6120478.5* 404.21496.9 * 800-1000 

Thiamin (mg) 2.211.6 * 1.21.76 * 1.1-1.5 

Riboflavin (mq) 3.412.2 * 1.71.94 * 1.3-1.7 

Niacin (mgNE) 40.6130.65 24.4113.8 15-19 

Vitamin C (mq) 176.61124.9 ** 30.7146.1 ** 60 

Saturated Fat 
(q) 

66.3162.9 ** 14.5115.1 ** n/a 

cholesterol 
(mg) 

632.61645.1 * 181.7140.7 * n/a 

Fiber (g) 25.1118.2 18.5111.9 n/a 

Folacin (mg) 424.91228.1 297.91190.3 180-200 

vitamin E 
(mgTE) 

15.8116.1 * 4.615.9 * 8-10 

* significant at p<.05 , ** significant at p<.01 #Outliers 
with greater than 6000 kcal reported intake on the AFFQ were 
eliminated from the analysis because of likelihood of 
inaccurate reporting. When all subject's reported intakes 
were used, all nutrients were seen to be significantly 
different at the p< .01, except fiber which was significant 
at p< .05. () indicates minimum requirement 
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TABLE 11 
Returning Subjects Intake 
Comparison of Initial Data 

Nutrient AFFQ intake (N=8) Recall (N=8) RDA 

Kilocalories 5033.211944.4 ** 3062.311368.5 ** n/a 

Protein (q) 161.4±56.1 ** 67.5130.2 ** 46-63 

Fat (q) 186.7±651.5 ** 66.7138.9 ** n/a 

Carbohydrate 
(g) 

490.0±181.0 ** 244.5197.6 ** n/a 

Alcohol (g) 111,41188.5 * 175.01175.3 * n/a 

Calcium <mg) 2053.311092.0 * 593.01426.7 * 800-1200 

Phosphorus <mg) 3153.2±1180.3 ** 1155.11447.9 ** 800-1200 

iron (raq) 27•1±7-8 ** 9.9415.38 ** 15 

sodium (nig) 7505 . 8±2713. 7 ** 2989.211902.5 ** (500) 

Potassium (mg) 6785 .6±2912 . 6 ** 1906.61921.3 ** (2000) 

vitamin A 
(mgRE) 

15674.5±9666.8 ** 378.41330.3 ** 800-1000 

Thiamin (mg) 2.7±.88 ** 1.31.48 ** 1.1-1.5 

Riboflavin (mg) 4.411.8 ** 1.91.75 ** 1.3-1.7 

Niacin (mgNE) 43.6±14 .9 ** 26.0110.5 ** 15-19 

vitamin c (mg) 290.11193.9 ** 31.3127.8 ** 60 

Saturated Fat 
(g) 

68.4125.6 23.0114.7 n/a 

cholesterol 
(mg) 

610.31186.4 ** 194.7142.7 ** n/a 

Fiber (g) 31.9115.7 ** 18.919.5 ** n/a 

Folate (mg) 650.71319.2 ** 263.21124.4 ** 180-200 

vitamin E 
(mgTE) 

16.817.4 ** 5.113.30 ** 8-10 

* significant at p< .05, ** Significant at p< .01 
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TABLE 12 
Returning Subjects Dietary 

Follow-up Data: 
AFFQ and Recall 

Nutrient AFFQ Intake (N=8) Recall (N=8) RDA 

Kilocalories 2862 . 0±1366 .8 1933.61659.4 n/a 

Protein (g) 118 . 4±60.8 88.0127.1 46-63 

Fat (g) 127 . 9±82 .6 77.8129.2 n/a 

Carbohydrate 
(q) 

318. 0±107.3 ** 227.41100.5 ** n/a 

Alcohol (g) 0.010.0 0.010.0 n/a 

Calcium (mg) 1400 . 7±682 . 9 1056 .51732.8 800-1200 

Phosphorus (mq) 2113.21816 .6 1259.51755.6 800-1200 

Iron (mg) 21.0±12 .2 * 9.313.9 * 15 

Sodium (mg) 4830.8±2213.8 * 3176.211067.0 * 500 

Potassium (mg) 4882.511729.4 * 2951.211283.7 * 2000 

vitamin A 
(mqRE) 

14020.9±7602 .9 ** 901.21618.4 ** 800-1000 

Thiamin (mg) 2.11.96 ** 1.31.70 ** 1.1-1.5 

Riboflavin (mg) 2.96±1.2 * 1.971.95 * 1.3-1.7 

Niacin (mgNE) 27.8114.5 19.416.1 * 15-19 

Vitamin C (mq) 214.01112.6 * 97.81102.0 * 60 

Saturated Fat 
<q> 

46.7130.8 27.0112.6 n/a 

Cholesterol (g) 572.61341.8 189.4143.4 n/a 

Fiber (g) 24.616.2 ** 11.313.9 ** n/a 

Folate (mg) 380.41151.7 * 249.61203.8 * 180-200 

Vitamin E 
(mgTE) 

11.016.2 9.314.9 8-10 

* significance at p< .05, ** significance at p< .01 
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TABLE 13 
Comparison of Dietary Intake Data: 

Pre- vs. Post-Rehabilitation AFFQ for Returning Subjects 

Nutrient Pre—AFFQ (N=8) Post-AFFQ (N=8) RDA 

Kilocalories 5033.211944.4 * 286211366.8 * n/a 

Protein (g) 161.4±56 .1 118.4160.8 46-63 

Fat (g) 186 .7±61.5 127.9182.6 n/a 

carbohydrate 
(g) 

490.0±181.0 * 318.01107.3 * n/a 

Alcohol (g) 111.41188.1 0.010.0 n/a 

Calcium (mg) 2053.3±1092 . 0 1400.71682.9 800-1200 

Phosphorus (mg) 3153.2±1180 .3 2113.21816.6 800-1200 

iron (mg) 27.1±7.8 21.0112.2 15 

sodium (mg) 750512713.7 * 4830.812213.8 * (500) 

Potassium (mg) 6785.6±2912 .6 4882.511729.4 (2000) 

Vitamin A 
(mgRE) 

15674.519666 .8 14020.9176029 800-1000 

Thiamin (mg) 2.71.88 2.11.96 1.1-1.5 

Riboflavin (mg) 4 . 4±1.8 3.011.2 1.3-1.7 

Niacin (mgNE) 43-6±14.9 * 27.9114.5 * 15-19 

Vitamin c (mg) 290 . 1±193 .9 214.01112.6 60 

Saturated Fat 
(g) 

68.4125.6 46.7130.8 n/a 

Oleic Acid (g) 68.0119.6 48.2131.6 n/a 

Linoleic acid 
(g> 

36.0115.3 24.3118.8 n/a 

cholesterol 
(mg) 

610.31186.4 463.41309.4 n/a 

Fiber (g) 31.9115.8 24.616.2 n/a 

Folate (mg) 650.71319.2 380.41151.7 180-200 

Vitamin E 
(mgTE) 

16.917.4 11.016.2 CO
 

O
 

* significance at p< .05 , ** significance at p< .01. 
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TABLE 14 
Recall Pre- vs. Post-Rehabilitation Nutrient Intakes 

Nutrient Pre-Recall 
(N=8) 

Post-Recall 
(N=8) 

RDA 

Kilocalories 3062.311368.5 1933.61659.5 n/a 

Protein (q) 67.5±30.2 87.9127.1 46-63 

Fat (g) 66.7138.9 77.8129.2 n/a 

Carbohydrate (g) 244.5197.6 277.51100.5 n/a 

Alcohol (g) 175.01175.3 * 0.010.0 * n/a 

caffeine (mg) 78.7171.0 228.61305.3 n/a 

Calcium (mg) 593.01426.7 1056.51732.8 800-1200 

Iron (mg) 9.915.4 9.313.9 15 

Maqnesium (mg) 293.71121.9 285.9194.0 280-350 

Phosphorus (mg) 1155.11447.9 1259.51755.6 800-1200 

Potassium (mg) 1906.619221.3 2951.211283.7 2000 

Sodium (mg) 2989.311902.6 3176.211067.0 500 

2inc (mg) 9 .315.9 10.314.1 12-15 

Copper (mg) .971.39 1.11.27 <2. 0> 

Selenium (mg) 82.3147.2 111.9145.1 55-70 

Vitamin A (mg) 378.41330.3 901.21618.4 800-1000 

Vitamin E (mg) 5.113.3 9 .414.9 8-10 

Vitamin D (mg) 2.612.5 * 8.116.1 * 5-10 

Vitamin C (mg) 31.3127.9 97.81102.0 60 

Thiamin (mg) 1.281.4B 1.31.70 1.1-1.5 

Riboflavin (mg) 1.91.75 2.01.95 1.3-1.7 

Niacin (mg) 26.0110.5 19.416.1 15-19 

Folate (mq) 263.21124.4 249.61203.8 180-200 

Pantothenic Acid (mg) 3.711.6 4.712.1 <10> 

Vitamin B6 (mq) 2.211.1 1.71.70 2.0 

Vitamin B12 (meg) 4.213.1 4.712.3 6.0 

Cholesterol (mg) 246.51199.1 254.31230.6 n/a 

Saturated Fat (g) 23.0114.7 27.0112.6 n/a 

Fiber (g) 18.919.5 11.313.9 n/a 

* significance at p< .05 oestimated safe level 
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TABLE 15 
Wilcoxon Sign Rank Test: 

Pre- and Post-Recall Data 
for Returning Subjects 

Nutrient Rank (N=8) p Value 

Calories 
6 -Ranks 
2 +Ranks 

0.0929 

Alcohol 
8 -Ranks 
0 +Ranks 

0.0117 * 

Caffeine 
2 -Ranks 
6 +Ranks 

0.2076 

Calcium 
3 -Ranks 
5 +Ranks 

0.1614 

Potassium 
2 -Ranks 
6 +Ranks 

0.0357 * 

Vitamin A 
3 -Ranks 
5 +Ranks 

0.0929 

Vitamin E 
2 -Ranks 
6 +Ranks 

0.2626 

Vitamin D 
1 -Rank 
7 +Ranks 

0.0357 * 

Vitamin C 
3 -Ranks 
5 +Ranks 

0.1614 

* significance at p< .05 
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In order to investigate the relationships between 

dietary data, biochemical data, and alcohol dependence, 

correlation analysis were performed. Variables were chosen 

for analysis based on the results of t-tests noted in the 

previous discussion. Biochemical parameters chosen were 

those that were seen to be significantly different at post-

rehabilitation in the eight follow-up subjects, as well as 

MCV and MCHC. Dietary recall variables selected were those 

noted to be less than 2/3 the RDA, as well as alcohol and 

caffeine. Results can be found in Tables 16 and 17. 

As shown in Table 16, few biochemical variable levels 

were significantly correlated with the ADS scores. MCV, a 

biochemical test used as an indicator of alcoholism, was 

significantly negatively correlated with the ADS when 

results for the entire group were analyzed. MCHC was also 

significantly negatively correlated with ADS in the entire 

group. This was not seen in the group of five subjects that 

completed the 90 day period and for which follow-up 

biochemical data were available. 

MCV is usually elevated in alcoholic subjects and has 

been used along with other lab markers such as GGT to 

diagnose alcoholism (24). A negative correlation indicates 

that in this group of subjects the persons with the higher 

ADS score who are classified as severe alcoholics displayed 

lower MCV levels than others. This is not what would be 
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expected. The MCV and MCHC levels were not seen to have 

significant change between pre- and post-levels in the 

subjects who completed the study. 

Other biochemical markers such as the liver enzymes and 

triglycerides are not significantly correlated with the ADS 

even though they did have significantly lower levels at 

follow-up. 

Diet recall data also showed few significant 

correlations with the ADS scores. In the entire group, 

vitamins A, E, and betacarotene were significantly 

negatively correlated with ADS, indicating that with more 

severe alcohol dependence, less of these nutrients were 

consumed. In the eight subjects who completed the study, 

the same significant relationships were not noted. A 

significant relationship between caffeine intake and ADS was 

demonstrated. This is an interesting result, as it points 

to the possibility that individuals with less severe alcohol 

dependence may have significantly more dependence on other 

substances such as caffeine. 

Previous studies of nutritional status in relation to 

alcohol use reported the amount of ethanol in the diet, 

rather than using a tool such as the ADS. When both alcohol 

intake and ADS scores were compared to nutrient intakes and 
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TABLE 16 
Relationships Among 

Initial Biochemical Data and ADS 

Blood Biochemical 
Variable 

ADS Correlation 
Total Group 
(N=22) 

ADS Correlation 
Follow-up Group 
(N=5) 

Triglycerides 
(mg/dl) 

-0.3487 -0.4121 

GGT (iu/L) 0.0851 -0.1442 

SGOT (IU/L) 0.1222 -0.0411 

SGPT (IU/L) 0.1495 0.0136 

LDH (IU/L) -0.1719 -0.0686 

MCV (FL) -0.6411** -0.5340 

MCHC (DL) -0.5521* -0.3033 

Lymphocyte Count 
(K/MM ) 

0.3301 0.3878 

* significance at p< .05, ** significance at pc.Ol 
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TABLE 17 
Relationships Among Initial Recall Data and ADS 

Nutrient ADS Correlation 
N=22 

ADS Correlation 
N=8 

Alcohol (g) 0.4361 0.4575 

Caffeine (mq) -0.3198 -0.7846* 

calcium (mg) 0.0543 0.1006 

Iron (mg) -0.2948 -0.2344 

copper (mg) -0.1862 -0.2420 

Vitamin A (mgRE) -0.4731* -0.4551 

Betacarotene (mg) -0.4535* -0.5145 

vitamin E (mqTE) -0.5561* -0.4346 

Vitamin D (mq) -0.3614 -0.0444 

Vitamin C (mq) -0.4437 -0.2283 

Pantothenic Acid 
(mg) 

-0.3958 -0.6221 

* signxficance at p< .01 



TABLE 18 
Recall Nutrient Intakes Correlated 

With Grams of Ethanol Consumed 

Nutrient (N=20) Correlation With 
Grama Alcohol 

Kilocalories 0.7726 ** 

Protein (g) - 0.3847 

Fat (g) - 0.3042 

Carbohydrate (g) - 0.2958 

Caffeine (mg) - 0.3443 

Calcium (mg) - 0.5276 * 

iron (mg) - 0.3394 

vitamin A (mgRE) - 0.3188 

Vitamin E (mgTE) - 0.2456 

Vitamin D (mg) - 0.1827 

Vitamin C (mg) - 0.1606 

Thiamin (mg) - 0.2152 

Riboflavin (mg) - 0.3554 

Niacin (mgNE) - 0.2373 

Folate (mg) - 0.2185 

* significance at p< .05, 
** significance at p< .01 



TABLE 19 
Reported Ethanol Intakes Correlated 

With Blood Biochemical Levels 

Blood Biochemical 
Measure (N=20) 

Correlation With 
Grams Alcohol 

Reported 

Glucose (mq/dl) 0.3359 

BUN (mg/dl) - 0.1864 

Creatinine (mg/dl) - 0.1174 

Calcium (mg/dl) - 0.2563 

Phosphorus (mg/dl) - 0.3167 

Albumin (mg/dl) - 0.4881 * 

Cholesterol (mg/dl) - 0.2447 

Triglycerides (mg/dl) - 0.2941 

GGT (IU/li) 0.0798 

SGOT {IU/L) 0.1419 

SGPT (IU/L) 0.1798 

LDH (IU/L) 0.1396 

MCV (FL) - 0.0969 

MCHC (PC) 0.0360 

Total Lymphocytes 
(K/MM ) 

- 0.2082 

* significance at p< .05 
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biochemical data in this study, different relationships were 

noted. Results are presented in Tables 18 and 19. As 

expected, calories were significantly positively correlated 

with alcohol use, as alcohol is a high calorie beverage. 

Calcium was the only micronutrient to show a significant 

relationship to alcohol use. As intake of alcohol 

increased, calcium intake declined. Albumin was negatively 

correlated with grams of alcohol used, significant at the 

p< .05 level. No other biochemical measures were 

significantly correlated with grams of alcohol consumed. 



8 0  

DISCUSSION 

This pilot study was undertaken to investigate the 

relationship between alcohol dependence assessed by the ADS 

and psychological status assessed by the MMPI, and 

nutritional status assessed by anthropometric, biochemical, 

and dietary intake data. While some significant results of 

interest were noted, further investigations with larger 

sample sizes are need to answer the research questions. 

Because of the small number of participants from a large 

pool of potential subjects, the 22 persons involved in the 

study may not be representative of the alcoholic population. 

During the study period, every attempt was made to 

contact persons no longer in the rehabilitation programs in 

order to obtain follow-up data. Unfortunately, only one 

attempt was successful. The other 14 individuals were not 

located. Complete loss of contact with persons in need of 

rehabilitation is a problem that should not be overlooked. 

Although this investigation did not directly address this 

problem, the ramifications of complete loss to follow-up are 

serious and need to be addressed in order to promote success 

in the effort to decrease alcohol-related problems. 

MMPI results of the study subjects are similar to the 

results reported in other alcoholic groups (52,53). 

Elevated scores in validity, paranoia, psychopathic 
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deviation, and schizophrenia were noted in the initial group 

of 22 subjects. Though not significantly different, 

subjects who completed the 90-day study period did have 

lower initial mean scores in all areas of the MMPI with 

follow-up scores significantly lower in paranoia score. 

Pettinati et al. noted that alcoholics remaining abstinent 

after four years displayed high depression scales initially 

as compared to others who were not abstinent (51). The 

subjects in this investigation reported here did not display 

elevated depression, but appeared to fall into the MMPI 

group characterized by more serious psychopathy (51-53). 

This may explain, in part, the few follow-up subjects in the 

this study. 

ADS scores from the present total subject group were 

fairly evenly split between moderate and severe alcohol 

dependence (61), as expected in a group from a 

detoxification clinic. Two subjects fell into the mild 

alcohol dependence group with scores of 9 and 13. 

Interestingly, the subject with the lowest score did not 

remain in the program to complete the study. 

The enrollment of subjects assessed in the categories 

of moderate to severe dependence confirm that methods of 

recruitment were sufficient to attract persons with 

significant problems. The low rate of participation, 

however, when compared to the potential subject pool during 
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the intake period, prevents assumption that the study group 

was representative. 

It is possible, given the high percentage of subjects 

who graduated from high school and those who completed some 

college, that persons willing to participate may have had 

higher educational levels than those who did not 

participate. Individuals with more education may be more 

likely to understand the potential benefits from study 

participation. 

Anthropometric data gathered from subjects did not 

indicate any malnutrition in the subjects as a whole, 

although some subjects presented at the 5th percentile or 

lower for TSF, MAC, and MAMA. Such results are similar to 

those found by others. Hunt et al. found no nutritional 

deficiency based on 58 alcoholics' anthropometric data (37). 

Goldsmith et al. also observed that nutritional status of 

middle and low income alcoholics was acceptable (20). Other 

studies have also found that the anthropometric measures of 

alcoholics were not indicative of deficiency, although they 

were seen to be different from normal controls (18,22,38). 

Results here are concurrent with those of others where 

alcoholics with out major organ disease displayed normal 

anthropometric measures(37,38). 

In the present study, dietary intakes were obtained by 

two methods: recall of foods eaten prior to admission for 
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detoxification, and food frequency questionnaire, the AFFQ. 

Food frequency methods were developed to ease the burden of 

researchers and clinicians as far as time needed to obtain 

accurate dietary assessment. Such questionnaires have been 

reported to have good correlations with food diaries kept 

during the period for which the form was applied (47-49). 

Felgal et al. reported that diet data obtained from heavy 

drinkers using a food frequency questionnaire correlated 

well with intake diaries completed during the same time 

period (44). 

The AFFQ has been used in numerous types of studies, 

but its use in the alcoholic population is not documented. 

Intakes derived from the AFFQ were much higher and 

significantly different from those derived from the recall 

method in the present study. Our results indicate that the 

AFFQ may not be a reliable tool in the alcoholic population. 

Possible reasons for inaccurate results may be similar to 

those discussed by Krall et al. (43). Emotional state, 

events that recently took place, and the psychopathy present 

may have effected the subjects' ability to accurately 

complete the form. During detoxification after a serious 

binging period, the alcoholic's cognitive ability may not 

have been fully restored even after a week's time, thus 

possibly altering their understanding of the AFFQ. 

Given that the majority of subjects had completed 
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eighth grade, it is doubtful that poor reading ability was 

the cause of any misunderstanding. Accuracy may have been 

improved had the AFFQ been given orally, or had food models 

been employed. However, such actions would have counter

acted the purpose of the AFFQ; to ease the time burden of 

the researcher while obtaining accurate information. 

The excess reporting on the AFFQ may also indicate that 

the subjects were combining drinking binge days with 

nondrinking days, and this may have caused reported intakes 

to be high. Hurt observed that UUN analysis did not 

accurately reflect reported protein intake from a food 

frequency questionnaire, and discussed the possibility of 

recent change in intake just before admission to a 

detoxification program (38). This supports the theory that 

the of the AFFQ data reflect various times in the 

alcoholic's past. Regardless of the reason, the over 

reporting noted on the AFFQ raises questions regarding the 

reliability of the information gathered in this manner. 

AFFQ results from the eight follow-up subjects were 

generally more realistic, although reported intakes remained 

significantly different from and higher than the 

follow-up recall. Reasons for differences at follow-up may 

include inaccurate marking of serving size on the AFFQ or 

recall of an atypical day's intake. The greater congruence 

at follow-up may be due to a more stable lifestyle with 



8 5  

stable eating patterns, and improved cognitive ability and 

thus their understanding of the AFFQ instructions. Finally, 

it was the second completion of the AFFQ for all subjects, 

therefore increased accuracy may have resulted from 

increased familiarity. Although the follow-up AFFQ results 

may indeed indicate increased accuracy when compared to the 

initial AFFQ, significant differences noted between post 

AFFQ and post recall still prompts questions regarding the 

validity of the AFFQ in this group of subjects. 

Recall results initially and at follow-up were closer 

to those expected for the subjects. Initial recalls 

indicated deficient intakes (<2/3 RDA) in calcium, iron, 

vitamins A, C, and E, copper, and pantothenic acid. These 

results are similar to those seen by Hillers and Massey, 

where low but not deficient intakes of calcium, iron, 

vitamins A, C, and thiamin were noted in heavy drinkers 

(22). Low intake levels noted may be related to a very 

recent drop in intake just prior to admission, similar to 

that reported by Hunt et al. (37). 

Follow-up recalls show and increased intake of all 

nutrients, though not an increase in calories, because of 

absence of high-calorie alcohol. All nutrients reported as 

less than 2/3 the RDA initially were seen to be increased to 

above the RDA with the exception of iron, pantothenic acid, 

and copper. Hurt et al. also reported improved dietary 
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intakes by subjects during the rehabilitation period 

(37).Improved vitamin D and A levels may reflect inclusion 

of more dairy products on a daily basis after 

rehabilitation, as dairy products were not commonly found in 

the recalls elicited pre-rehabilitation. An increased 

protein intake, though not significant was reflected in the 

follow-up recalls. This may also have contributed to the 

increased vitamin and mineral intakes. It is surprising 

that protein intakes were higher, without similar increase 

in iron intakes. It may be that subjects were choosing 

dairy products more frequently than meats or poultry to meet 

their protein needs. Interestingly, caffeine intake was 

much higher after three months of rehabilitation, indicating 

the possibility for substitution of caffeine for alcohol. 

To test for relationships among nutritional status 

variables and addiction severity, simple correlation were 

computed. Correlations among recall intake estimates and 

ADS scores for the total subject group indicate that vitamin 

A, E and betacarotene were significantly associated with 

severity of alcohol dependence. The higher the ADS score, 

the lower the intake of the nutrient, similar to that noted 

by Hillers and Massey where heavy drinkers displayed lower 

intakes of vitamin A as well as other nutrients (22). 

In the initial recalls of the eight who completed the 

study the same relationships were not evident. The only 



significant correlation was between caffeine use and ADS 

score. Subjects with less alcohol dependence recalled 

higher use of caffeine. As discussed by Kerr et al, 

caffeine used in conjunction with alcohol may reverse some 

of the depressed arousal responses noted with alcohol alone 

(64). This may indicate that while some persons may not 

have as severe dependence to alcohol, they may experience 

increased dependence to other more socially acceptable 

substances such as caffeine and nicotine. Caffeine intake 

increased an average of 79 mg pre-rehabilitation to 229 mg 

post-rehabilitation. This also lends support to the idea 

that less use of alcohol by dependent persons may increase 

the use of other potentially harmful and addictive 

substances. Beckley discussed such a shift of dependence 

and noted that this may indicate further use of substances 

as coping mechanisms, rather than true rehabilitation taking 

place (17). This area is worthy of further study, as the 

small sample size in the present study prevents 

generalization to the alcoholic population. 

Blood biochemical data were also correlated with the 

ADS scores. Few relationships were noted. Hillers and 

Massey reported significantly lower RBC, BUN, and total 

protein levels, with significantly higher MCV levels in 

heavy drinkers (21). These results differ from those found 

in the present study. MCV and MCHC levels were found to be 
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lower as ADS scores increased. 

When comparing pre- and post-rehabilitation biochemical 

data of subjects completing the study, significant 

differences in triglycerides and liver enzymes were noted. 

This observation has not been reported by others (37), but 

indicates an area for further research on the changes in 

liver function of alcoholics in recovery. 

The few significant correlations between ADS scores and 

dietary and biochemical data may be in part due to the small 

sample size. Price et al. discussed differences in eating 

habits of alcoholics based on type of drink used and on 

living arrangement (18). While the dependence level to the 

substance alcohol is a major contributor to the level of 

problems seen, factors such as family, education, and 

relationships will also play important roles in a person's 

status. 

Results from the present research indicate other areas 

of nutrition and alcoholism in need of further study. These 

include: further investigation of deficient intakes of the 

vitamins and minerals during active alcoholism; further 

observation of the use of caffeine and nicotine in active 

and recovering alcoholics; and comparison of dietary intake 

and use of caffeine and nicotine by alcoholics vs 

nonalcoholic controls. 

Alterations in the present study design and procedures 



8 9  

are suggested for future studies in these areas. The 

current study collected subject information on day 7 or 8 of 

detoxification and then researchers had no contact with the 

subject until day 90 of rehabilitation. This may have 

promoted lack of interest in their participation and loss to 

follow-up. Increasing contact during the period while the 

subject is in rehabilitation may help increase the number of 

participants who complete the study. By scheduling monthly 

follow-up, even just by phone, the importance of their 

participation may be reinforced. 

When further studies of this nature are done, it may be 

helpful to alter the forms used to be simpler and easier to 

complete. The long form of the MMPI was given, as well as 

the AFFQ, a six page food questionnaire. The time involved 

in completing the forms may have discouraged the subjects 

from returning to complete the forms a second time. Use of 

the MMPI short form and more a concise diet history form 

would decrease the time involved, and may not seem as much a 

burden to subjects. 

Data from this study indicates that a significant 

number of nutrients may be consumed in less than adequate 

amounts by persons in active alcoholism. Significant 

alterations in liver enzymes and triglycerides also were 

noted. Increased levels of nutrients consumed as well as 

biochemical levels indicative of improved liver function 
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were shown with abstinence from alcohol. Few nutrients and 

biochemical markers were significantly correlated with the 

alcohol dependence of subjects. Further study is warranted 

given the small sample size, and the low number of subjects 

retained for follow-up. 

Implications for nutrition intervention during the 

alcoholic rehabilitation process are evident. In this 

investigation subjects as a group did not present with 

indications of malnutrition, however, alterations in liver 

enzymes were noted and some individuals evidenced depletion 

of nutrition stores with low anthropometric measures. 

Nutrition assessment during the rehabilitation process would 

allow for proper treatment to be provided to deficient 

individuals before their condition escalated towards 

severity, while nutrition education and promotion of 

healthier choices would positively reinforce psychological 

and behavioral aspects of rehabilitation. 
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