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Abstract
Background—Fast food consumption has increased dramatically in the general population over
the last 25 years. However, little is known about the prevalence and nutritional implications of fast
food consumption among hemodialysis patients.

Methods—Using a cross-sectional study design, we obtained data on fast food consumption and
nutrient intake (from four separate 24-hour dietary recalls) and nutritional parameters (from chart
abstraction) for 194 randomly selected patients from 44 hemodialysis facilities in northeast Ohio.

Results—Eighty-one subjects (42%) reported consuming at least one fast food meal or snack in
four days. Subjects who consumed more fast food had higher kilocalorie, carbohydrate, total fat,
saturated fat, and sodium intakes. For example, kilocalorie per kilogram intake per day increased
from 18.9 to 26.1 with higher frequencies of fast food consumption (p=.003). Subjects who consumed
more fast food also had higher serum phosphorus levels and interdialytic weight gains.

Conclusion—Fast food is commonly consumed by hemodialysis patients and is associated with a
higher intake of kilocalories, carbohydrates, fats, and sodium and adverse changes in phosphorus
and fluid balance. Further work is needed to understand the long-term benefits and risks of fast food
consumption among hemodialysis patients.
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INTRODUCTION
Fast food consumption has increased dramatically in the general population over the last 25
years.1 Americans currently consume an average of 0.27 fast food meals per day.2 This is a
likely contributor to the increased prevalence of obesity, with 30% of Americans now having
a body mass index ≥30 kg/m².2 Moreover, fast food consumption tends to be associated with
an excess intake of undesirable nutrients (sugar, sodium, saturated and trans fats) and a reduced
intake of desirable nutrients (e.g. vitamins and minerals from fruits and vegetables, calcium,
fiber).3

Among hemodialysis patients, fast food consumption may influence three important
conditions: obesity, cardiovascular disease, and malnutrition. About one-third of hemodialysis
patients are obese and over one-half have cardiovascular disease.4,5 Fast food consumption
may contribute to obesity and cardiovascular disease among such patients. However, at least
one-third of hemodialysis patients suffer from protein-calorie malnutrition.6,7 While the
etiology of malnutrition among dialysis patients is incompletely understood, inadequate
nutritional intake appears to play an important role.7 The convenience, affordability,
palatability, and high caloric density of fast food may help to increase dietary intake among
such patients.

Neither the patterns of fast food consumption nor their nutritional implications have been
examined among hemodialysis patients. We therefore conducted a cross-sectional study to
determine the frequency and implications of fast food consumption among hemodialysis
patients. Because malnourished patients may potentially benefit from fast food consumption,
we focused on patients with low albumin levels. We categorized an establishment as serving
fast food if 2 of the following 4 criteria were present: a permanent menu board is provided
from which to select and order food, customers pay for food before consuming it, a self-service
condiment bar is provided, and most main course food items are prepackaged rather than made
to order.8

METHODS
Subjects

We conducted the study from 2002–2004 at all 44 chronic hemodialysis facilities in northeast
Ohio as part of a larger project to examine patients with low albumin levels.9 At each facility,
we identified patients who were age 18 or older, had been on dialysis at least 9 months, and
had a serum albumin of <3.7 g/dL (37 g/L) with the bromcresol green method or <3.4 g/dL
(34 g/L) with the bromcresol purple method. We excluded patients new to dialysis because the
first several months are a time when patients are adapting to the renal diet. The institutional
review board of MetroHealth Medical Center approved this study.

Data Elements
Each patient was asked to complete two separate 24-hour recalls at baseline (one dialysis day
and one non-dialysis day) and two more 24-hour recalls four months later (one dialysis day
and one non-dialysis day). Dietary recalls are structured interviews that elicit from subjects a
detailed list of all the food items consumed by them over the previous 24 hours. Dialysis day
dietary recalls were administered by telephone and non-dialysis day dietary recalls were
administered in person by trained study coordinators. Subject responses are analyzed with the
aid of nutrient database software to calculate macro- and micro-nutrient intake. Because intake
varies from day to day, averaging the results of multiple recalls is necessary to accurately assess
nutrient intake.10 As part of the 24-hour recalls, we asked patients to specify whether each
food item was obtained from a fast food restaurant.
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From each patient's dialysis facility medical record, we obtained baseline demographic and
medical characteristics as well as all measurements of serum albumin, serum potassium, serum
phosphorus, and pre- and post-dialysis weights over a four month interval. Serum levels were
generally measured monthly while weights were assessed before and after each dialysis
treatment. A trained study coordinator also performed a subjective global assessment on all
patients at baseline. Subjective global assessment involves integrating several subjective and
objective aspects of a brief medical history and physical examination into a single global rating
of nutritional status. Patients are classified as well nourished, moderately malnourished, and
severely malnourished.11,12

A trained research dietitian analyzed 24-hour recalls using ESHA Food Processor SQL
software (Version 9, Salem, OR). Macro- and micro-nutrients, as well as serum levels of
nutritional parameters and subject weights were averaged over the four month interval. The
number of fast food meals per day was calculated by summing the number of days of data
collection that a patient ate fast food and dividing by the number of days of data collection.
For example, if a patient had eaten two fast food meals on four different days, then they would
be assigned 0.5 fast food meals per day. We used the chi square test, analysis of variance, and
the Spearman correlation coefficient to examine the univariate relationship between fast food
consumption and variables related to subject characteristics, nutrient intake, and nutritional
parameters. We used multiple linear regression to perform multivariate analyses.

RESULTS
Subject Characteristics

Of 348 patients who met the eligibility criteria, 194 completed all study tasks, 140 declined to
participate, and 14 dropped out, expired, or moved before completing study tasks.
Demographic and medical characteristics of participating subjects are in Table 1. Their mean
age was 61 years, and the most common cause of renal failure was diabetes.

Fast Food Consumption
Eighty-one subjects (42%) reported consuming at least one fast food meal or snack on one of
the four days of dietary collection. On univariate analysis (Table 2), higher intakes of fast food
consumption was associated with younger age and longer time on dialysis. For example,
subjects age 18-44 years reported consuming 0.30 fast food meals per day while subjects age
65 years or older reported consuming 0.15 fast food meals per day (p=.003). On multivariate
analysis, age and race were independently associated with fast food consumption. For every
ten year increase in age, fast food consumption decreased by 0.06 meals per day (p<.001). In
addition, white subjects consumed 0.08 more fast food meals per day than black subjects (p=.
02).

Nutrient Intake
Subjects who consumed fast food more frequently were likely to have higher kilocalorie,
carbohydrate, total fat, saturated fat, and sodium intake (Table 3). For example, subjects who
did not eat fast food had a daily intake of 18.9 kilocalories per kilogram while subjects who
ate an average of 0.75 or more fast food meals per day had an intake of 26.1 kilocalories per
kilogram (p=.003). The increase in kilocalories was primarily from increases in carbohydrate
and fat intake. Although there was a trend toward higher protein intake with higher frequencies
of fast food consumption, this was not statistically significant. Sodium intake also increased
from 2210 mg/day to 3040 mg/day with higher frequencies of fast food consumption (p=.001).
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Nutritional Parameters
Subjects who consumed more fast food were more likely to have higher serum phosphorus
levels and higher interdialytic weight gains (Table 4). For example, subjects who did not eat
fast food had a serum phosphorus level of 5.2 mg/dL (1.68 mmol/L) while subjects who ate
an average of 0.75 or more fast food meals per day had a serum phosphorus level of 6.6 mg/
dL (2.13 mmol/L) (p=.001). Similarly, interdialytic weight gain increased from 3.4% of dry
weight to 4.5% with higher frequencies of fast food consumption (p=.03). There was no
statistically significant relationship between fast food consumption and serum albumin, serum
potassium, body mass index, or subjective global assessment.

DISCUSSION
We found that fast food is commonly consumed by hemodialysis patients, especially by
younger and white patients. Fast food consumption is associated with a higher calorie intake,
primarily from carbohydrates and fat. Patients consuming fast food also have higher sodium
intake and higher interdialytic weight gains. In addition, fast food consumption is associated
with higher serum phosphorus levels.

Our patient sample was drawn from all 44 chronic hemodialysis facilities in northeast Ohio.
While our subjects are more likely to be black than dialysis patients nationally, the large sample
size ensured that white patients were well represented. Other demographic and medical
characteristics are comparable to patients nationally. To further enhance the precision of our
results, we obtained multiple dietary recalls and multiple measures of nutritional parameters
for each patient.

Our results highlight the nutritional trade-offs inherent in fast food consumption among dialysis
patients. Fast food may be a convenient, inexpensive, and palatable way to increase caloric
intake.13 This may be a benefit for malnourished patients with inadequate dietary intakes.
However, the nutrient quality of fast food is suboptimal. While inadequate intakes of both
calories and protein contribute to malnutrition, we found that consumption of fast food was
associated with higher caloric intake but not with higher protein intake. Excess caloric intake
may contribute to obesity while excess sodium intake may contribute to interdialytic weight
gain. Both of these, along with the hyperphosphatemia and higher saturated fat intake that we
observed, may in turn increase the risk of cardiovascular disease. Although only a small
percentage of the general population has end stage renal disease, hyperphosphatemia may
contribute to cardiovascular and bone disease among the 10 million Americans with moderate
kidney disease.14 In the general population, dietary intakes of phosphorus have been increasing
while intakes of calcium have been decreasing.15 There is evidence to suggest that these intake
patterns interfere with the normal process of calcium regulation and affect peak bone mass and
rate of bone loss even among individuals with normal renal function.15,16

Hemodialysis patients are instructed to restrict their phosphorus intake to 800–1000 mg/day.
However, we found that patients who consumed 0.75 or more fast food meals per day had a
phosphorus intake of 1100 mg/day. Although there was a trend toward a higher dietary
phosphorus intake with higher frequencies of fast food consumption, this was not statistically
significant (Table 3). Yet, there was a significant higher serum phosphorus level with higher
frequencies of fast food consumption (Table 4). We speculate that this paradoxical finding may
be due to the increasing presence of easily absorbed phosphorus-containing food additives in
processed foods. If such additives are not adequately represented in nutrient composition
databases, then nutrient analytic software (such as the ESHA Food Processor SQL software
that we used) may underestimate actual dietary phosphorus intake.17 Few fast food restaurant
chains have publicly available phosphorus content data, therefore nutrient composition
databases are unable to report the phosphorus content of brand-specific fast foods. As a result,
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neither patients nor dietitians may be able to accurately estimate the phosphorus content of fast
foods. We recommend that fast food purveyors analyze menu items to make phosphorus
content data available to the public.

Limitations of our study include a modest sample size, exclusion of patients with higher
albumin levels, a focus on a single geographic area, and lack of long-term followup. The topics
addressed by this study should be examined among other patients and geographical areas.

In conclusion, fast food is commonly consumed by hemodialysis patients and is associated
with a higher intake of kilocalories, carbohydrates, fats, and sodium and adverse changes in
phosphorus and fluid balance. We recommend that fast food purveyors analyze their menu
offerings for phosphorus content, prominently display nutrient content at point of purchase,
and provide food labels on fast food items to help patients comply with instructions to restrict
dietary sodium and phosphorus intake. Further work is needed to understand the long-term
benefits and risks of fast food consumption among hemodialysis patients.
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Table 1.
Subject characteristics (n=194).

[[ |]] [[ |]] [[ |]]
[[Mean age, years|]] [[61|]] [[(31–85)|]]
[[ |]] [[ |]] [[ |]]
[[Female, %|]] [[58|]] [[ |]]
[[ |]] [[ |]] [[ |]]
[[Race, %|]] [[ |]] [[ |]]
[[  Black|]] [[53|]] [[ |]]
[[  White|]] [[43|]] [[ |]]
[[  Other|]] [[4|]] [[ |]]
[[ |]] [[ |]] [[ |]]
Cause of renal failure, % [[ |]] [[ |]]
[[  Diabetes mellitus|]] [[47|]] [[ |]]
[[  Hypertension|]] [[23|]] [[ |]]
[[  Glomerulonephritis|]] [[19|]] [[ |]]
[[  Other|]] [[11|]] [[ |]]
[[ |]] [[ |]] [[ |]]
Mean time on dialysis, years [[2.9|]] [[(0.5–18)|]]
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Table 2.
Relationship between fast food consumption and subject characteristics.

[[ |]] [[n|]] Number of Fast Food
Meals per day

[[p value|]]

[[ |]] [[ |]] [[ |]] [[ |]]
[[Age, years|]] [[ |]] [[ |]] [[.003|]]
[[  18–44|]] [[29|]] [[0.30|]] [[ |]]
[[  45–54|]] [[34|]] [[0.23|]] [[ |]]
[[  55–64|]] [[45|]] [[0.13|]] [[ |]]
[[  65+|]] [[86|]] [[0.15|]] [[ |]]
[[ |]] [[ |]] [[ |]] [[ |]]
[[ |]] [[ |]] [[ |]] [[ |]]
[[Gender|]] [[ |]] [[ |]] [[.88|]]
[[  Female|]] [[112|]] [[0.18|]] [[ |]]
[[  Male|]] [[82|]] [[0.19|]] [[ |]]
[[ |]] [[ |]] [[ |]] [[ |]]
[[Race|]] [[ |]] [[ |]] [[.14|]]
[[  Black|]] [[103|]] [[0.16|]] [[ |]]
[[  White|]] [[84|]] [[0.21|]] [[ |]]
[[  Other|]] [[7|]] [[0.04|]] [[ |]]
[[ |]] [[ |]] [[ |]] [[ |]]
Cause of renal failure [[ |]] [[ |]] [[.65|]]
[[  Diabetes mellitus|]] [[91|]] [[0.17|]] [[ |]]
[[  Hypertension|]] [[45|]] [[0.15|]] [[ |]]
[[  Glomerulonephritis|]] [[36|]] [[0.22|]] [[ |]]
[[  Other|]] [[22|]] [[0.21|]] [[ |]]
[[ |]] [[ |]] [[ |]] [[ |]]
Time on dialysis, years [[ |]] [[ |]] [[.06|]]
[[  0.5–0.9|]] [[41|]] [[0.10|]] [[ |]]
[[  1.0–1.9|]] [[50|]] [[0.18|]] [[ |]]
[[  2.0–3.9|]] [[49|]] [[0.20|]] [[ |]]
[[  4.0+|]] [[54|]] [[0.23|]] [[ |]]
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