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Abstract
AIM: To investigate associations between ethnicity, 
age and sex and the risk, colon distribution and den-
sity scores of diverticular disease (DD). 

METHODS: Barium enemas were examined in 1000 pa-
tients: 410 male, 590 female; 760 whites, 62 Asians, 44 
black africans (BAs), and 134 other blacks (OBs). Risks 
and diverticula density of left-sided DD (LSDD) and right-
sided-component DD (RSCDD = right-sided DD + right 
and left DD + Pan-DD) were compared using logistic 
regression.

RESULTS: Four hundred and forty-seven patients had 
DD (322 LSDD and 125 RSCDD). Adjusted risks: (1) 
LSDD: each year increase in age increased the odds 
by 6% (95% CI: 5-8, SE: 0.8%, P  < 0.001); Asians: 
odds ratio (OR): 0.23 (95% CI: 0.10-0.53, SE: 0.1, P  ≤ 
0.001) and OBs: OR: 0.25 (95% CI: 0.14-0.43, SE: 0.07, 
P  ≤ 0.001) appeared protected vs  Whites; (2) RSCDD: 
each year increase in age increased the odds by 4% 
(95% CI: 2-6, SE: 1%, P  < 0.001); females were 0.60 
times (95% CI: 0.40-0.90, SE: 0.12, P  = 0.01) less 
likely than males to have RSCDD; BAs were 3.51 times 
(95% CI: 1.70-7.24, SE: 1.30, P  < 0.001) more likely 
than Whites to have RSCDD; and (3) DD density scores: 
each year increase in age increased the odds of high-
density scores by 4% (95% CI: 1-6, SE: 1%, P < 0.001); 
RSCDD was 2.77 times (95% CI: 1.39-3.32, SE: 0.67, P  
< 0.001) more likely to be of high density than LSDD. 
No further significant differences were found in the ad-
justed models.

CONCLUSION: Right colonic DD might be more com-
mon and has higher diverticula density in the west than 
previously reported. BAs appear predisposed to DD, 
whereas other ethnic differences appear conserved fol-
lowing migration. 

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Diverticular disease (DD) is a common disease in western 
societies[1]. It causes considerable acute and chronic suf-
fering and is a financial burden to health care systems[2]. 
However, primary and secondary preventative treatment 
of  DD is not possible because its cause and many aspects 
of  its pathogenesis remain unknown. In particular, it is 
not known whether differences exist in the risk, colon 
distribution and density scores of  DD between ethnic 
groups living in the west. Such information could aid di-
agnosis and point to areas of  potential research into the 
etiology of  the disease. 

Such differences exist between ethnic groups living in 
their native countries. In Whites in the west, DD has an 
overall barium enema frequency of  15%-35%, affects only 
the left colon in 90%-99% of  cases, has no sex predilec-
tion, and increases in incidence with age[3-5]. In Southeast 
Asia, DD has a barium enema frequency of  8%-22%([6,7], 
affects the right side of  the colon in 70%-98% of  cases[6,8], 
has a slight female predilection, and a peak incidence in 
patients aged 50-60 years[8,9]. In Sub-Saharan Africa, DD 
is thought to be uncommon, affects the right colon in 
62%-94% of  cases, affects males more often than females, 
and is found in patients aged 45-60 years[10-12].

Patients with left-sided DD typically present with left-
sided abdominal manifestations of  acute or chronic in-
flammation or bleeding, and the diagnosis is usually made 
simply on history alone, or is confirmed by the combina-
tion of  endoscopic and/or radiological investigations. 
In contrast, complications of  right colon DD may be 
difficult to diagnose, because of  overlap between associ-
ated symptoms and signs and those of  other right-sided 
abdominal conditions, particularly in hospitals where the 
disease is considered uncommon[7]. This can lead to mis-
diagnoses, to inappropriate operations, or to repeated and 
unnecessary investigations[7,13], and to an increase in suf-
fering for the patient and cost to the hospital.

This study aimed to investigate whether associations 
exist between ethnicity, age and sex and the risk, colon 
distribution and density scores of  DD, in patients under-
going barium enema examination for non-emergency gas-
trointestinal symptoms in London, UK.

MATERIALS AND METHODS
Data collection
The Ethics Committee of  University Hospital Lewisham 
approved the study. One thousand consecutive double 
contrast barium enema radiographs were analyzed from 
1000 patients (410 male, 590 female, mean age: 58.73 
years), who presented with non-emergency gastrointes-
tinal symptoms, over 18 mo between 2004 and 2006, at 
the University Hospital Lewisham, London, UK. Non-
emergency cases included those with changes in bowel 
habits, abdominal pain, and non-massive per-rectal bleed-
ing. Emergency cases were excluded and included those 
with bowel obstruction, massive colon bleeding, colon 
perforation, inflammatory mass, or known colon or rectal 
cancer. These were investigated instead by a combination 

of  computed tomography and colonoscopy.
The London Borough of  Lewisham has a population 

of  approximately 258 000, comprising whites (65%), Black 
Africans (BAs) (10%), Black Caribbean and other blacks 
(OBs) (15%), Asians (7.5%) and other ethnic groups (2.5%). 
The proportions of  BAs and OBs in the Lewisham popu-
lation are twice the London average.

Patients were divided into four groups according to 
self-reported ethnicity: (1) whites (n = 760) included White 
British (n = 732) and other white ethnic groups (n = 29); 
(2) Asians (n = 62) included Indian (n = 10), Chinese (n = 
4), Bangladeshi (n = 3), Pakistani (n = 4) and other Asian 
background (n = 41); (3) BA (n = 44); and (4) OB (n = 
134) included Black Caribbean (n = 80) and other black 
ethnicities (n = 54). An additional 20 patients of  other eth-
nic background were excluded from the study, because this 
group did not have epidemiological relevance. 

Double contrast barium enema is the most accurate 
method for the detection of  diverticula[14], therefore, the 
period of  investigation was chosen to coincide with that 
of  a previous temporary reconfiguration of  endoscopy 
services at the hospital, during which time the combina-
tion of  barium enema and flexible sigmoidoscopy, rather 
than colonoscopy, was the chosen investigation for non-
emergency cases. Three consultant radiologists, AF, MB 
and AS, assessed the density of  diverticula in the sigmoid, 
descending, transverse, ascending and cecum segments of  
the colon, according to the following ranking system: no 
diverticula = 0; 1-5 diverticula = 1; 6-10 = 2; 11-15 = 3; 
16-20 = 4; 21-25 = 5; 25+ = 6. The highest score across 
these segments for each patient was then ranked to either 
lower density (scores 1-3) or higher density (scores 4-6) 
for the purpose of  statistical analysis. 

The pattern of  colon distribution of  diverticula was 
first assigned to one of  four conventional categories of  the 
disease: left-sided DD (LSDD), right-sided DD (RSDD), 
right and left DD (R&LDD) and Pan-DD (Figure 1). 
RSDD, R&LDD and Pan-DD were then grouped together 
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Figure 1  Classification of the pattern of distribution of diverticula through-
out the colon. A: Left-sided diverticular disease; B: Right-sided diverticular dis-
ease; C: Right and left diverticular disease; D: Pan-diverticular disease. 



as right-sided component DD (RSCDD), which included 
all those patients in whom DD affected the right side of  
the colon. 

Statistical analysis
STATA 10.1 statistical package (Stata Corporation, Col-
lege Station, TX, USA) was used for descriptive statistics, 
statistical inference and graphs. Groups, defined by sex, 
ethnicity and disease were compared using ANOVA or 
non-parametric tests. Logistic regression analysis was used 
to assess crude and adjusted associations between the 
odds of  DD, DD subtypes (LSDD or RSCDD) and di-
verticula density, ethnicity, age and sex. Models of  the risk 
of  the disease/disease subtype/diverticula density were 
produced, and the Hosmer-Lemeshow test[15] was used to 
assess goodness of  fit. Post-estimation analysis was per-
formed to detect possible differences between non-white 
ethnic groups. The predefined level of  type 1 error was 
adjusted using Bonferroni correction. For the “DD over-
all” analyses, this was reduced to 0.0083 (0.05 divided by 6, 
representing the number of  all possible comparisons be-
tween the four ethnic groups), and for the disease subtype 
analyses to 0.004 (0.05 divided by 2 × 6). This was the first 
investigation of  its kind, therefore, no data existed prior to 
the study, regarding standard deviations for the above pa-
rameters. It was therefore not possible to make sample size 
calculations before the study began. Budgetary constraints 
limited our sample size to 1000 patients. 

RESULTS
Data summary 
Data related to diagnosis, ethnicity and sex are sum-
marized in Table 1. Of  1000 patients, 447 (44.7%) had 
DD, 322 (72%) had LSDD, and 125 (28%) had RSCDD. 
One hundred and ninety-one (42.7%) were male and 256 
(57.3%) were female. The mean age of  patients with DD 
was 62.28 years, which was higher than that of  those with-
out DD (55.87 years); difference 6.41 (95% CI: 5.07-7.76, 
P < 0.001). The mean age of  patients with LSDD was 

2.74 years (95% CI: 0.52-4.95) greater than that of  pa-
tients with RSCDD, P = 0.016 (Bonferroni correction, P 
= 0.05/3 = 0.017). The age distribution in the diseased 
population did not exhibit normality (Figure 2). The mean 
ages of  BAs (57.6 years) and Asians (56.8 years) were low-
er than that for whites (62.9 years) and OBs (61.2 years) 
with the disease. Nevertheless, in BA there was a bimodal 
age distribution, centered in younger patients (12 less than 
60 years old) with a mean age of  47.83 years, and older 
patients (11 more than 60 years old) with a mean age of  
68.18 years. 

Diverticular disease (overall) 
Age and ethnicity, but not sex, were associated with the 
risk of  DD (Table 2). A 1-year increase in the age of  an 
individual increased the odds of  having the disease by 6% 
(4%-7%), (P < 0.001), irrespective of  ethnicity. Univari-
ate analysis showed that Asians were 0.43 times (95% CI: 
0.25-0.76, P = 0.004), and OBs were 0.40 times (95% CI: 
0.27-0.61 P < 0.001) less likely than whites to have DD. 
BAs were 2.87-fold (95% CI: 1.42-5.77, P = 0.003) more 
likely to acquire the disease compared with OBs. There 
was a trend towards BA being more likely than Asians 
to develop the disease [odds ratio (OR): 2.68, 95% CI: 
1.2-5.99, P = 0.017], but this was not significant when the 
pre-defined level dropped to 0.004. No significant differ-
ences were found between BAs and whites or between 
OBs and Asians at the studied sample size. In the adjusted 
models, sex was dropped because it had no confounding 
effect. Statistical significance was preserved for OR be-
tween OBs and whites (P < 0.001) and between BAs and 
OBs (P = 0.002), but the odds in Asians increased to 0.49 
of  that in whites (P = 0.018). 

LSDD 
Age, but not sex, was a predictor for LSDD, with the 
percentage increase in odds per year the same as for DD 
overall (Table 2). Asians and OBs appeared protected 
against left-sided disease compared with whites, even af-
ter adjusting for age, with the odds of  LSDD being 23% 
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Table 1  Study sample partition by disease type, ethnicity and sex

Ethnicity sex DD site Whites Asians OBs BAs Sub-totals by sex Totals

M F M F M F M F M F

A. LSDD 114 176 3 4 5 12 2 6 126 196 322
B. RSDD 6 4 4 1 2 4 4 1 16 10 26
C. R&LDD 13 10 1 0 1 1 4 1 19 12 31
D. Pan-DD 20 26 3 2 7 5 2 3 32 36 68
No disease 150 241 24 20 34 63 11 10 219 334 553
Sub-totals by sex    (all) 303 457 35 27 49 85 23 21 410 590 1000
Sub-totals by ethnicity (all)    760      62      134        44 410 590 1000
Sub-totals by sex   (DD overall) 153 216 11 7 15 22 12 11 191 256 447
Sub-totals by ethnicity (DD overall) 369 18 27 23 191 256 447
Right-sided component (B+C+D) 39 40 8 3 10 10 10 5 67 58 125
(RSCDD)      79      11        20        15 67 58 125

OBs: Other blacks; BAs: Black africans; DD: Diverticular disease; LSDD: Left-sided DD; RSDD: Right-sided DD; R&LDD: Right and left DD; RSCDD: Right-
sided component DD.

Golder M et al . Demographic determinants of diverticular disease



(95% CI: 10-53) and 25% (95% CI: 14-43, P ≤ 0.001) 
of  that in whites, respectively, (Table 2). The differences 
between other groups were not statistically significant, at 
the studied sample size. 

RSCDD 
Sex was a predictor of  RSCDD (Table 2). The odds of  
women having RSCDD was about 40% less than that in 
men; an effect that was conserved after adjusting for age 
and ethnicity (OR: 0.60, 95% CI: 0.40-0.90, P = 0.01). Age 
was a strong predictor, with the adjusted analysis (unchanged 
from the crude estimate) finding a 4% (95% CI: 2-6, P < 
0.001) increase in the odds of  RSCDD, per year of  age. 
Univariate analysis showed that BAs were 3.54 times (95% 
CI: 1.75-7.16, P < 0.001) more likely than whites to have 
RSCDD (Table 2); a ratio that was relatively unchanged af-
ter adjusting for age and sex (OR: 3.51, 95% CI: 1.70-7.24, 
P = 0.001). BAs were 3.46-fold (95% CI: 1.53-7.86, P < 
0.003) more likely to be diagnosed with RSCDD than 
OBs in the crude analysis, but the difference became non-
significant following adjustments for age and sex. BAs were 
more likely to develop RSCDD than Asians, but this trend 
was not significant at the studied sample size.

Diverticula density
In the analysis of  colon segments, Pan-DD had compar-
atively higher density scores [median (range)]: Pan-DD 
(sigmoid) 5 (0-6), (descending) 3 (0-6), (transverse) 3 (0-6), 
(ascending) 2 (0-6), (cecum) 0 (0-6); RSDD (transverse) 

0 (0-2), (ascending) 1 (0-2), (cecum) 1 (0-3); R+LDD 
(sigmoid) 2 (0-6), (descending) 1 (0-3), (ascending) 2 (0-4), 
(cecum) 1 (0-2); LSDD (sigmoid) 3 (0-6), (descending) 0 
(0-6), (transverse) 0 (0-4). 

Disease subtype (LSDD and RSCDD) and age were 
strong predictors of  density. The odds of  a higher score 
in RSCDD was 1.91 times that found in LSDD (95% CI: 
1.25-2.91 P = 0.003), and after adjustment for age, this 
increased to 2.77 (95% CI: 1.39-3.32, P < 0.001) (Table 3). 
In the final model, each year increase in age yielded a 4% 
(95% CI: 1-6, P < 0.001) increase in the odds of  having 
a higher density score. There was not enough evidence 
to support an association between diverticula density and 
sex or ethnicity, in either the crude or final models, at the 
sample size studied.

Predictions 
The tests for Hosmer-Lemeshow statistics were consistent 
with a good fit of  the models to the data; with P = 0.66 
for DD overall, and P = 0.65, P = 0.71 and P = 0.55 for 
LSDD, RSCDD and for diverticula density, respectively. 
Using the adjusted estimates from Tables 2 and 3, the pre-
dicted risks for disease overall, disease subtype and higher 
density (HD), (RDD/RLSDD/RRSCDD/RHD, respectively) 
were computed by:

log [RDD/(1-RDD)] = -0.10 - 0.71 × IAS - 0.84 × IOB + 
0.33 × IBA + 0.05 × (age - 58.73)

log [RLSDD/(1-RLSDD)] = -0.36 - 1.48 × IAS - 1.39 × IOB 
- 0.48 × IBA + 0.06 × (age - 58.73)
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Figure 2  Age and probability density by ethnicity in patients diagnosed with diverticular disease. A: White; B: Asian; C; Other black; D: Black African.
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log [RRSCDD/(1-RRSCDD)] = -0.31 + 0.21 × IAS - 0.06 × 
IOB + 1.26 × IBA + 0.04 × (age - 58.73) - 0.51 × IFEMALE

log [RHD/(1-RHD)] = -0.70 - 0.75 × IAS - 0.89 × IOB + 
1.20 × IBA + 0.034 × (age - 62.27) + 1.02 × IRSCDD

The symbols IAS/IOB/IBA/IFEMALE were indicators that 
took the value 1 if  an individual belonged to the AS/
OB/BA ethnic group or was female, and 0 if  otherwise. 
The linear combination on the right side of  each expres-

sion was the linear predictor.
The free terms for disease risk RDD (e.g -0.10) repre-

sented the log odds of  having that condition, where age 
was set to the average of  58.73 years of  the population 
in the study and the ethnic group was set to white. For 
RRSCDD, the free term had a similar connotation but was 
in addition set to males. The free term for higher density 
RHD (e.g. -0.70) represented the log odds of  acquiring a 
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Table 2  Crude and adjusted associations between the odds of disease, disease subtypes and demographic parameters

Univariate analysis Adjusted analysis-final models

OR/proportional odds (SE) (95% CI) P  value OR/proportional odds (SE) (95% CI) P  value

Disease vs no disease
Asian (vs white) 0.43 (0.13) (0.25, 0.76)     0.004 0.49 (0.15) (0.27, 0.87)     0.018
OB (vs white) 0.40 (0.08) (0.27, 0.61) < 0.001 0.43 (0.09) (0.28, 0.65) < 0.001
BA (vs white) 1.16 (0.36) (0.63, 2.13)   0.63 1.39 (0.45) (0.74, 2.62)   0.31
Sex (F vs M) 0.88 (0.11) (0.68, 1.13)   0.32 - -
Age (yr) (proportional odds) 1.06 (0.007) (1.04, 1.07) < 0.001 1.06 (0.007) (1.04, 1.07) < 0.001

Post estimation
BA (vs Asian) 2.68 (1.10) (1.20, 5.99)     0.017 2.83 (1.21) (1.22, 6.56)     0.015
BA (vs OB) 2.87 (1.03) (1.42, 5.77)     0.003 3.22 (1.21) (1.55, 6.71)     0.002
OB (vs asian) 0.93 (0.32) (0.44, 1.74)   0.84 0.87 (0.31) (0.45, 1.79)   0.70

LSDD vs no disease
Asian (vs white) 0.21 (0.09) (0.1, 0.48) < 0.001 0.23 (0.1) (0.10, 0.53)     0.001
OB (vs white) 0.24 (0.06) (0.14, 0.40) < 0.001 0.25 (0.07) (0.14, 0.43) < 0.001
BA (vs white) 0.51 (0.22) (0.22, 1.18)   0.12 0.62 (0.27) (0.26, 1.46)   0.27
Sex (F vs M) 1.05 (0.15) (0.79, 1.39)   0.75 - -
Age (yr) (proportional odds) 1.06 (0.008) (1.05, 1.08) < 0.001 1.06 (0.008) (1.05, 1.08) < 0.001

Post estimation
BA (vs asian) 2.39 (1.39) (0.77, 7.49)   0.13 2.71 (1.62) (0.83, 8.71)   0.10
BA (vs OB) 1.10 (0.53) (0.43, 2.85)   0.84 2.48 (1.26) (0.91, 6.72)     0.075
OB (vs Asian) 2.17 (1.07) (0.83, 5.70)   0.11 1.09 (0.54) (0.41, 2.89)   0.88

RSCDD vs no disease
Asian (vs white) 1.24 (0.44)  (0.61, 2.50))   0.55 1.23 (0.45)  (0.60, 2.54)   0.57
OB (vs white) 1.02 (0.28)  (0.60, 1.75)   0.94 1.07 (0.30)  (0.62, 1.85)   0.82
BA (vs white) 3.54 (1.27)  (1.75, 7.16) < 0.001 3.51 (1.30)  (1.70, 7.24)     0.001
Sex (F vs M) 0.57 (0.11)  (0.38, 0.84)     0.004 0.60 (0.12)  (0.40, 0.90)   0.01
Age (yr) (proportional odds) 1.04 (0.01)  (1.02, 1.06) < 0.001 1.04 (0.01)  (1.02, 1.06) < 0.001

Post estimation
BA (vs asian) 2.86 (1.36)  (1.12, 7.28)     0.028 2.85 (1.39)  (1.10, 7.40)   0.03
BA (vs OB) 3.46 (1.45)  (1.53, 7.86)     0.003 3.30 (1.41)  (1.42, 7.62)     0.005
OtB (vs asian) 0.82 (0.34) (0.36, 1.87)   0.64 0.87 (0.37) (0.36, 1.87)   0.73

OR: Odds ratio; OB: Other black; BA: Black african; LSDD: Left-sided diverticular disease;  RSCDD: Right-sided component diverticular disease.

Table 3  Odds of having a higher density score in relation to disease subtype and demographic parameters

Diverticula density scores Predictors Univariate analysis Adjusted analysis-final model

OR (SE) (95% CI) P  value OR (SE) (95% CI) P  value

Higher vs lower Disease type: RSCDD vs LSDD 1.91 (0.41) (1.25, 2.91) 0.003 2.77 (0.67) (1.39, 3.32) 0.001
Asian (vs white) 0.59 (0.32) (0.21, 1.70) 0.33 0.47(0.27) (0.16, 1.43) 0.18
OB (vs white) 0.57 (0.22) (0.27, 1.22) 0.15 0.41(0.17) (0.18, 0.92) 0.03
BA (vs white) 0.43 (0.22) (0.16, 1.18) 0.1 0.30(0.17) (0.10, 0.88) 0.03
Sex (F vs M) 0.98 (0.19) (0.67, 1.45) 0.92 - -
Age (proportional odds) 1.032 (0.01) (1.01, 1.05) 0.002 1.04 (0.01) (1.01, 1.06) < 0.001

                          Post-estimation
BA (vs Asian) 0.72 (0.52) (0.17, 3.02) 0.66 0.73(0.47) (0.21, 2.60) 0.63
BA (vs OB) 0.96 (0.62) (0.27, 3.40) 0.95 0.64 (0.48) (0.15, 2.79) 0.55
OB (vs Asian) 0.75 (0.47) (0.22, 2.56) 0.65 0.87(0.58) (0.24, 3.21) 0.84

OR: Odds ratio; OB: Other black; BA: Black african; RSCDD: Right-sided component diverticular disease; LSDD: Left-sided diverticular disease.
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higher density amongst white individuals of  62.27 years 
of  age (mean age in LSDD/RSCDD patients), with the 
LSDD disease type. The generic risks of  disease and 
higher density were calculated by: R = [exp (linear pre-
dictor)/1 + (linear predictor)].

The predicted curves for risk of  DD overall, DD sub-
types and higher density scores are given in Figures 3 and 4. 

DISCUSSION
We investigated demographic factors associated with the 

risk, colon distribution and density scores of  DD in pa-
tients who underwent a barium enema examination for 
non-emergency gastrointestinal symptoms in London, 
UK. There were significant differences in the risk and 
colon distribution of  DD between certain ethnic groups, 
and diverticula density was predicted by colon distribution 
and age. The results suggest that RSCDD, which com-
prises Pan-DD (54%), RSDD (21%) and R&LDD (25%), 
is significantly more common than previous studies in the 
west, and is most frequent in BAs. The prevalence of  DD 
overall (47%) was high compared with previous studies in 
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Figure 3  Predictive risk of being diagnosed with diverticular disease by age, ethnicity and sex using the corresponding final models in Table 2. A: Diver-
ticular disease (DD) overall; B: Left-sided DD (LSDD); C: Right-sided component DD (RSCDD)-female; D: RSCDD-male.
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Figure 4  Predictive risks of having a higher diverticula density form, by age and ethnicity. A: Left-sided diverticular disease; B: Right-sided component diverticular 
disease.
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the west (15%-35%)[3-5] and supports previous reports that 
the prevalence of  DD may be increasing with time[16,17]. 
Age, but not sex, was found to be a strong predictor 
of  DD, with the mean age of  patients with the disease 
comparable to that found in previous studies[5,18], and the 
chance of  having the disease increased by 6% per year, 
irrespective of  sex or ethnicity. Whites and BAs had a 
similar high predisposition to DD, while Asians and OBs 
appeared relatively protected. 

These results suggest the risk of  DD in BAs in Lon-
don is higher than that of  their indigenous counterparts, 
even if  one accounts for an increase in prevalence of  DD 
following urbanization in Africa[10,12,19]. Our results appear 
to contradict two previous studies of  African migrants in 
Europe, which found significantly lower rates of  admis-
sions with complications of  the disease, compared with 
native whites[16,20]. They reported that the rate was high-
est in younger migrants[16], and that it increased with time 
following settlement, possibly due to acculturation to a 
western diet[20]. However, the low rates of  admission in 
those studies could have been related to low rates of  acute 
complications that required admission amongst Africans 
with DD, compared with other ethnic groups, and not to 
an actual low prevalence of  the disease. Furthermore, the 
reported relative high number of  admissions in younger 
blacks could have been due to a higher proportion of  
blacks in the younger, compared with the older local 
populations. Such an explanation is supported by the cur-
rent study, which found that, although there was a peak 
frequency of  DD in young BAs, the predictive risk of  the 
disease increased in a uniform manner with age. 

It is possible that our study also suffered bias towards 
symptomatic patients, because it was an observational 
study, rather than a population study. It is therefore not 
possible to draw definitive conclusions from our results 
on actual population incidence of  the disease. However, 
our study did have an advantage over previous studies, in 
that it determined with accuracy the proportion of  the 
cases that had the disease. Furthermore, our study design 
did allow comparisons to be made with previous stud-
ies of  DD, which all studied patients with symptomatic 
gastrointestinal disease, and which all included patients 
with symptomatic and asymptomatic DD. It also had the 
advantage of  providing information on a cohort of  pa-
tients that was typical of  that seen in a standard gastro-
intestinal outpatient clinic. Any study that includes only 
asymptomatic patients or those with specific symptoms 
would appear artificial and could introduce bias towards 
certain ethnic groups and/or subtypes of  the disease. 

Our results suggest that the comparatively low risk of  
DD in Asians[6,7] is conserved in those who live outside 
Asia, even though more recent reports have suggested 
that DD is increasing in frequency in Asia with time[8,9]. 
Our results support those of  a previous study that showed 
the admission rate in migrant Asians to be half  that of  
native Europeans[20]. There have been no previous reports 
on the prevalence of  DD in OB groups, and it remains 
unclear why they should be protected against the disease. 

LSDD was more frequent than RSCDD, but it ac-

counted for a lower proportion of  cases compared with 
previous studies in the west[3,5]. Age, but not sex, was a 
strong predictor, with the odds of  LSDD increasing by 
6% per annum. Whites appeared predisposed, with Asians 
and OBs significantly protected. The finding that Asians 
are relatively protected against LSDD suggests that the 
typical colon distribution of  the disease in Asians is con-
served following population migration. There were no 
significant differences in predisposition between BAs and 
other ethnic groups, at the studied sample size. 

RSCDD accounted for 28% of  all cases of  DD, a far 
higher proportion than reported previously in the west 
(10%-17%)[3,5], even though the sex and age mixes were 
comparable. This trend was probably due to predomi-
nance of  Pan-DD in the largest ethnic group, whites. BA 
ethnicity was a strong predictor of  RSCDD. BAs were 
significantly more likely than whites and OBs to develop 
RSCDD, and appeared equally predisposed to each of  the 
three subtypes of  RSCDD. There was a trend towards BAs 
being more likely than Asians to develop RSCDD, but this 
was not statistically significant, at the sample size studied.

Our findings suggest that the BA predisposition 
to right colon involvement[10-12] is conserved following 
population migration. This, together with the fact that 
this distribution of  DD in Africa is conserved even in 
those regions where the incidence of  the disease has in-
creased to western levels[19] suggests that there could be 
specific genetic and or environmental factors involved in 
the pathogenesis of  DD in BAs, and that such environ-
mental factors could be conserved following population 
migration. Important information on possible genetic 
and environmental causes of  the disease may come from 
follow-up investigations into whether the patterns of  
DD found in this study are exhibited by specific genera-
tions of  migrants.

Evidence suggests that dietary fiber may be protec-
tive against DD[21] but exposure to red meat[4,22] and other 
unidentified toxins[10,12], inflammation[23], as well as genetic 
factors[24] may also be involved. It is probable that an im-
balance between protective and promoting factors leads to 
abnormalities in colonic nerve innervation and connective 
tissue turnover found in DD[25] and to the abnormalities in 
colon motility[26] and subsequent diverticula formation[27].

RSCDD and age were found to be strong indepen-
dent predictors of  the higher density form of  the disease 
in the final models, whereas sex and ethnic background 
were not. It may be argued that because patients with 
RSCDD were on average twice as likely to have a higher 
density score compared with those with LSDD, this 
contradicts previous anecdotal reports that the density 
of  RSDD is less than that of  LSDD. However, our re-
sults suggest that the relative contribution made by Pan-
DD, which accounted for 54% of  the total RSCDD, and 
which had significantly higher median density scores 
compared with the other disease subtypes, was the rea-
son for this apparent discrepancy.

However, it is not known whether differences in the 
distribution or density of  diverticula affect the risk of  
acute or chronic complications of  the disease. One study 
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has estimated that acute complications occur in 15%-20% 
for predominantly LSDD in the west[28] and another cited 
1.0%-4.5% for predominantly RSDD in Southeast Asia, 
and that patients with only one or two diverticula are least 
likely to experience acute symptoms[8]. The proportion of  
patients diagnosed with DD on barium enema, who then 
go on to experience a chronic bleed or symptoms of  ir-
ritable colon, is also unknown, although one uncontrolled 
study has suggested the latter may be as high as 55%[29]. 
Nevertheless, our results suggest that one should maintain 
a high index of  suspicion of  RSCDD as a potential diag-
nosis, both in outpatient and emergency settings. 

However, such a diagnosis and its management may 
not be straight forward. There is considerable overlap be-
tween symptoms and signs of  RSDD and those of  other 
abdominal conditions including acute appendicitis[30], 
irritable bowel syndrome[26] and colon cancer[30]. Bleed-
ing from RSDD can also be difficult to manage, because 
it may mimic upper gastrointestinal bleeding due to the 
presence of  melena, and is less likely to respond to non-
surgical treatment, compared with left-sided disease[31].

Overall, our results suggest that right-colonic DD is 
more common and has higher density scores in the west 
than previously reported. BAs appear predisposed to DD, 
while other ethnic differences appear conserved following 
migration. Within clinical practice, such knowledge is like-
ly to aid diagnosis and management, and within research, 
to point to areas of  potential future investigation. 

COMMENTS
Background 
Diverticular disease (DD) is common in western societies, causes considerable 
suffering and is a financial burden to hospitals. Differences exist in the inci-
dence and colon distribution of DD between indigenous populations worldwide, 
but it is unknown if these are conserved following ethnic migration.
Research frontiers
Indigenous Asians and Africans appear protected against DD compared with 
whites in the west. Right-colonic DD is more frequent in Asia and Africa than in 
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Right-colonic DD is more common in the west than previously reported and is 
most frequent in black africans (BAs). BAs appear predisposed to DD, while 
other ethnic differences appear conserved following migration. The severity of 
DD is determined by its colon distribution and patient age.
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Within clinical practice, our findings are likely to aid diagnosis and manage-
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Terminology
The density scores were used as an indication of the numbers of diverticula 
present within the respective segments of the colon, and were calculated by 
diverticula counts on barium enema examinations.
Peer review
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