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Introduction
The estimated prevalence of chronic idiopathic constipation in the US ranges from 4–28%.
[1] Constipation can have a significant impact on overall health-related quality of life
(HRQoL). Significantly lower scores on the Psychological General Well-Being index have
been reported for patients with idiopathic constipation compared with a matched healthy
cohort. [3] A recent systematic review of 8 studies using the Short Form-36 (SF-36) to
assess HRQoL found that both the mental (MCS) and physical (PCS) component scores
were substantially lower in those with constipation than in healthy controls and the general
US population. [4] Notably, these studies failed to adjust for other physical and mental
health problems.

There is a lack of data concerning the impact of constipation in black Americans. One
systematic review estimated that the prevalence of constipation was 1.13–2.89 higher in
nonwhite compared with white citizens.[1] The 3 largest studies assessing the effect of
constipation on HRQoL do not provide enough demographic details to determine the racial
composition of the study groups.[5–7] Moreover, under-recruitment of blacks in clinical
trials studying new constipation treatments has been demonstrated.[8,9] The objective of this
study was to assess the impact of constipation on HRQoL in black Americans.

Subjects and Methods
This study was approved by our institutional review board and all subjects provided
informed consent.

Subjects
Self-described black Americans who were aged 40–70 years, English-speaking with at least
a sixth-grade reading level, and referred to our hospital for colon cancer screening were
included as controls. Controls could not meet the Rome III criteria for Functional
Constipation (FC). Additionally, subjects must have had a Bristol Stool Score of 3–5 for
>75% of bowel movements over the previous 6 months. Exclusion criteria included: use of
prescription or over-the-counter medicines for any problem referable to the gastrointestinal
tract ≥2 times per month for the previous 6 months; use of medications for constipation
within the previous 6 months; a healthcare visit for any problem referable to the
gastrointestinal tract within the previous 2 years.
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Subjects with language and reading level requirements similar to control subjects and
fulfilling the Rome III criteria for FC [11] were recruited through a local newspaper
advertisement. Loose stools were to be rarely present without associated laxative use in
these subjects. These criteria were to be fulfilled for 3 months within symptom onset and ≥6
months before enrollment. Subjects with irritable bowel syndrome, a known constipation-
associated disorder, and those regularly using narcotics, anticholinergics, calcium channel
blockers, psychotropics, or bile acid binders were excluded.

Questionnaires
Subjects completed a questionnaire surveying demographics and medical and medication
history. Information on the existence of ≥1 of the following comorbid conditions was
collected: congestive heart failure; chronic obstructive pulmonary disease; coronary artery
disease; degenerative arthritis; chronic headaches; chronic low back pain; depression. The
standard form of the Medical Outcomes Study SF-36 version 2 (Quality Metric Health
Outcomes Solutions, Lincoln, RI) was used to assess HRQoL.[13]

Statistical Analysis
To control for age and gender, FC subjects were enrolled after controls using frequency
matching (age stratified into 10 year blocks). Unpaired t-tests were used for univariate
comparisons of continuous data between groups. Results were presented as means ±
standard deviation. For categorical variables, Fisher’s Exact test was utilized. Paired t-tests
were used to compare continuous data within groups. For ordinal and rank scale results not
including the SF-36, the Mann-Whitney test was used. Factorial ANOVA was utilized to
adjust PCS and MCS summary scores for comorbid conditions. Comorbidity data was
aggregated into the categorical variable “comorbidity present” or “comorbidity absent”.
SPSS v. 18.0 (IBM, Chicago, Illinois) was used for analysis. A two-tailed P-value <0.05 was
considered significant.

Study participants’ PCS and MCS scores were compared with those of a healthy US general
population and an age-standardized group of 116 healthy black Americans after adjusting
for age, gender, and comorbid conditions.

SF-36 Data Quality Evaluation
The SF-36 underwent data quality evaluation and scoring by Quality Metric (Lincoln, RI).
Norm-based scores were standardized by performing a T-score transformation using a mean
(50) and standard deviation (10) derived from the general US population.[15]

Power Analysis
To detect a ≥3-point (ie, clinically meaningful)[16, 17] between-group difference in MCS
and PCS scores, assuming equality of variances and α=0.05, 99 patients per group were
required to provide a β=0.20.

Results
The survey results met all benchmarks for quality. Missing response rate was 0.01%. All
items demonstrated substantial correlation (r>0.40) with their hypothesized scales. Internal
consistency reliability estimates exceeded the minimum standard for group level
comparisons (>0.7) for all 8 scales. Age and gender frequency matching was successful. The
FC and control groups were well-matched on body size, education level, income, and
medical care access (Table 1). FC subjects had significantly fewer daily spontaneous bowel
movements and harder stools according to the Bristol Stool Scale, thereby establishing
criterion validity.
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Effect of FC on HRQoL
In 4 of 8 SF-36 scales, adjusted scores were clinically and statistically lower for the FC
group compared with the control group (Figure 1). The largest difference was in the Vitality
scale; Bodily Pain, Social Functioning, and Role-Emotional scales showed smaller but
significant differences.

Unadjusted PCS and MCS scores were significantly higher in control than in FC subjects
(47.1 ± 10.6 vs 43.3 ± 8.6, P=0.005 and 50.6 ± 12.4 vs 43.4 ± 11.8; P< 0.001, respectively).
After adjustment for comorbidities, only MCS differences remained significant (49.1 ± 1.4
vs 43.6 ± 1.2; P=0.004) (Figure 2). In both analyses, the presence of a comorbidity was
independently associated with overall PCS (P<0.001) and MCS (P=0.02) results. PCS and
MCS scores for the healthy black American reference group were 52.9 ± 0.9 and 56.4 ± 1.8
respectively, significantly higher than the PCS and MCS scores for both the control and FC
subjects (all P<0.001).

Discussion
This is the first study to examine the impact of constipation on the HRQoL in middle-aged
black Americans using standardized scoring and adjusting for physical and mental
comorbidities. FC substantially impacted HRQoL in our selected group of black Americans
and this effect was significant relative to a gender-, age-, and demographically-matched
subject group and a gender-and age-matched sample of healthy US citizens. On adjustment
for comorbidities, significantly lower standardized SF-36 Vitality, Social Functioning,
Bodily Pain, and Role-Emotional scores were observed for FC subjects. Furthermore, a
clinically meaningful (≥3-point) difference in MCS scores between control and FC groups
remained after adjustment for comorbidities. [16, 17] The observed significant difference in
PCS scores between the control and FC groups on univariate analysis did not remain after
adjustment for comorbidities, likely because both groups’ adjusted PCS scores indicated
significant physical functioning impairment. We hypothesized that the observed differences
between our reference US population (PCS: 48.30 ± 1.35; MCS: 51.13 ± 0.79) and control
group were overestimates as black Americans appear to have a poorer HRQoL versus the
US population;[18] however, we were not able to validate this hypothesis. Instead, our
healthy black American reference group had higher PCS and MCS scores than our study
subjects and the general healthy US population. This may represent Type I error due to the
limited sample size (n=116) or changes in the operational definition of “healthy”, which has
undergone refinement at Quality Metrics.

Whereas most previous studies that have used the SF-36 to evaluate the effect of chronic
constipation on HRQoL do not allow for study cross-comparisons as they did not
standardize raw score results, these studies have demonstrated a negative impact of
dyssynergic defecation or constipation on HRQoL. [5–7, 19–22] Two previous studies have
published standardized scores for FC. A nationwide Canadian survey of all Rome II
functional gastrointestinal disorders revealed significantly lower MCS (48.8 vs 51.0) and
PCS (49.9 vs 47.3) scores for a subset of FC patients versus those without FC (P<0.05 for
both comparisons). [5] A multinational survey revealed mean standardized PCS and MCS
values for both constipated and healthy US participants to be >49, indicating minimal
HRQoL impairment. Standardized, unadjusted scores in our study differed substantially
between the FC subjects and controls, showing markedly impaired physical and mental well-
being in FC patients.

One strength of our study is the use of factorial ANOVA to adjust for the confounding
effects of 7 common comorbid conditions on HRQoL. We found that this group of comorbid
disorders was independently associated with HRQoL and therefore suggest the standard
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inclusion of relevant comorbidities for future functional bowel disease studies. Another
study strength is the inclusion of a power analysis. We determined that ≥99 healthy and FC
subjects respectively were needed to detect a clinically significant (≥3-point) between-group
difference in MCS and PCS scores. This procedure follows the Strobe recommendations for
high-quality observational research.[23]

There are several limitations to our study. The results are confined only to middle-aged
black Americans. Another limitation is that we used a generic instrument to assess HRQoL
rather than a disease specific instrument. A final limitation is that we may not have
adequately controlled for comorbid conditions using our methodology. Rather than
categorical assessment of comorbidities, further assessment of disease severity may have
been helpful to account for differences in SF-36 scores.

In conclusion, we found that black Americans meeting the Rome III definition of FC
demonstrated a significantly poorer HRQoL relative to a matched control group and the
healthy US population, signifying their need for access to FC treatments. As such, efforts
should be made to include black Americans in clinical trials.
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Abbreviations

HRQoL Health-related Quality of Life

PCS Physical Component Summary

MCS Mental Component Summary

SF-36 Short Form-36

FC Functional Constipation

STC Slow-Transit Constipation

DD Dyssynergic Defecation

GERD Gastroesophageal Reflux Disease
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Figure 1.
Standardized mean marginal scores of the eight SF-36 scales stratified by group after
adjustment for co-morbidities using factorial ANOVA.
RP – role physical; PF – physical functioning; BP – bodily pain; GH – general health; VT –
vitality; SF – social functioning; RE – role emotional; MH – mental health. For the 8 scales,
differences of ≥4 are considered clinically meaningful.(16, 17)
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Figure 2.
Comparison of standardized Physical Component Summary (PCS) and Mental Component
Summary (MCS) scores for the constipation and control groups (adjusted for comorbidities)
compared with summary results for age and gender matched controls from a healthy
reference population representing the US general population.[13]
For the PCS and MCS, differences between groups of ≥3 are considered clinically
meaningful.(16, 17)
* Indicates level of significance applies to both controls and FC groups.
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Table 1

Characteristics of the Control Group and those with Functional Constipation

Variable
Control Functional Constipation

P Value
n = 100 n = 102

Age, mean (±SD) 56.8 (6.2) 55.3 (8.3) 0.15

Males, % 46.0 46.1 0.99

Body Mass Index, kg/m2 (±SD) 31.5 (1.9) 31.1 (2.1) 0.64

Spontaneous Bowel

 Movement/d (median) 1.0 0.5 < 0.001

 Bristol Stool Type (median) 3.0 2.0 < 0.001

 Without Health Insurance (%) 7.0 10.8 0.11

Highest Education Level (%)* 0.38

 < 12th grade 28.3 20.6

 High School Grad 57.6 58.8

 College Grad 14.1 19.6

Income, dollar/yr (%) 0.07

 < 20,000 57.0 64.7

 20–50,000 33.0 19.6

 >50,000 10.0 15.7

Marital Status (%) 0.006

 Separated 19.0 6.9

 Married 32.0 22.5

 Never Married 38.0 49.0

 Divorced 11.0 21.6

Exercise, d/wk (median) 3.0 2.0 0.13

Co-morbid Condition (%)** 23.0 56.9 <0.001

 Frequency, n

 congestive heart failure 2 4

 COPD 5 2

 coronary artery disease 1 1

 chronic headaches 0 5

 degenerative arthritis 12 31

 chronic low back pain 8 28

 depression 3 18

*
1 subject in control group did not report education level.

**
Percent does not equal sum of co-morbidities divided by total in group as some subjects with >1 comorbidity.
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