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Abstract

Background: There are no existing studies that provide data regarding the epidemiology of, and risk factors for, fecal
impaction, either in the general population or in any sub-group of people.

Objective: Estimate the prevalence of and factors associated with fecal impaction on a representative sample of the
institutionalized elderly population.

Design: Two-phase study. Phase 1: pilot study validating the methodology in which all residents of a single nursing home
participated. Phase 2: national multi-center cross-sectional study.

Setting: 34 randomly selected nursing homes.

Measurements: The presence of fecal impaction and associated factors were evaluated using three different tools: data
collected from medical records; a self-completion questionnaire filled out by the subjects or a proxy; and a rectal
examination.

Subjects: Older subjects living in nursing homes.

Results: The prevalence of chronic constipation was 70.7% (95%CI: 67.3–74.1%), of which 95.9% of patients were properly
diagnosed and 43.1% were properly controlled. The prevalence of FI according to patient history was 47.3% (43.6–51.0%)
and 6.6% (4.7–8.5%) according to rectal examination. Controlled constipation (OR: 9.8 [5.2–18.4]) and uncontrolled
constipation (OR: 37.21 [19.7–70.1]), the number of medications (OR: 1.2 [1.1–1.3]), reduced functional capacity (OR: 0.98
[0.97–0.99]) and the occasional use of NSAIDs were independent risk factors for fecal impaction.

Conclusions: Constipation affects more than 70% of people living in nursing homes. Although it is properly diagnosed in
more than 95% of cases, the disease is only controlled in less than 50%. Constipation, especially when not controlled, is the
most significant risk factor leading to fecal impaction, which is prevalent in almost 50% of this population.
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Background

The increase in life expectancy has led to a rise in the

proportion of older people living in developed countries; in

Europe, 17.1% of the population were over 65 years-old in 2008

and this is expected to rise to 23.5% in 2030 [1]. Older people

require more assistance and care, which may be delivered at

home, however sometimes a nursing home is necessary. In the

USA, there were 17,000 nursing homes and 1.5 million residents

in 2004 [2]. The need of long term care facilities has grown;

according to a report from the Organisation for Economic Co-

operation and Development (OECD), between 2000 and 2009 the

number of beds in nursing homes grew in most countries, reaching

an average of 44 per 1,000 inhabitants over 65 and this is expected

to continue to grow [3].

Constipation is a condition characterized by infrequent or

difficult defecation, and is one of the most common medical

problems in institutionalized people. It is estimated to affect up to

80% of this population [4–6], given the multiple concurrent risk

factors for constipation such as immobility, multiple medications,

co-morbidity, and cognitive decline. The high prevalence of

constipation in institutionalized elderly patients results in not only

a reduced quality of life [7,8] and high economic burden [9–11],

but it is also associated with the potentially serious complication of

fecal impaction [12–14].
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Table 1. Comparison between the pilot sample and the general sample.

Pilot Sample (N = 199) General Sample (N = 488)

Age

#80 years old 32 (16.1%) 130 (26.6%)

81–90 years old 113 (56.8%) 246 (50.4%)

.90 years old 54 (27.1%) 112 (23%)*

Gender [female N (%)] 144 (72.4%) 336 (68.9%)

Marital status [widow; N (%)] 127 (63.8%) 265 (56.5%)

Educational level [primary or less; N (%)] 139 (69.8%) 400 (81.9%)*

Time of stay in nursing home

,1 year 8 (4%) 11 (2.3%)

1–10 years 76 (38.4%) 91 (18.8%)

.10 years 114 (57.6%) 382 (78.9%)*

Cognitive and Functional Status

Functional disability (Barthel Index; score) 64.5628.8 (0–100) 61.3631.3 (0–100)

Cognitive impairment (Folstein Test; score) 23.068.4 (0–35) 22.168.6 (0–35)

Nutritional Status

Body Mass Index (kg/m2) 24.164.5 (14.9–43.3) 25.764.5 (14.7–41.5)*

Modified Ward Index (score) 5.565.7 (0–22) 3.664.9 (0–24)*

Fibre intake (g/day) 10.663.6 (3.9–21.9) 9.163.6 (2.5–24.4)*

Liquids intake (l/day) 1.560.3 (0.8–2.2) 1.660.5 (0.4–3.5)

Physical activity

Immobility [bed-chair; N (%)] 56 (28.1%) 135 (28.7%)

Moderate or more [.60 min/day; N (%)] 31 (15.6%) 52 (12%)

Metodologic

Needed proxy for completing [N (%)] 160 (80.4%) 384 (81.4%)

Understood every question [N (%)] 142 (71.4%) 364 (77.6%)

Co-Morbidity

Diabetes [N (%)] 57 (28.6%) 129 (26.4%)

Thyroid disease [N (%)] 22 (11.1%) 55 (11.3%)

High blood pressure [N (%)] 132 (66.3%) 270 (55.3%)*

Cardiovascular diseases [N (%)] 100 (50.3%) 174 (35.6%)*

Respiratory diseases [N (%)] 50 (25.1%) 125 (25.6%)

Parkinson’s disease [N (%)] 10 (5.0%) 36 (7.3%)

Stroke [N (%)] 37 (18.6%) 111 (23.1%)

Other Neurological diseases [N (%)] 78 (39.2%) 208 (42.6%)

Osteoarthritis [N (%)] 117 (58.8%) 302 (61.9%)

Renal/urinary disease [N (%)] 35 (17.6%) 66 (13.5%)

Depression [N (%)] 59 (29.6%) 200 (41.0%)*

Other psychiatric diseases [N (%)] 2 (1%) 44 (9.0%)*

Abdominal/abdominal wall Surgery [N (%)] 39 (19.6%) 110 (22.5%)

Number of Co-morbidities per subject 2.8461.32 (0–7) 2.9761.55 (0–8)

Drugs

Antihypertensive drugs [N (%)] 147 (73.9%) 256 (52.4%)*

SSRIs [N (%)] 69 (34.7%) 176 (36.1%)

Tryciclic antidepressant drugs [N (%)] 7 (3.5%) 12 (2.5%)

Benzodiazepines [N (%)] 63 (31.7%) 130 (26.3%)

Hypolipemic drugs [N (%)] 53 (26.6%) 117 (24.0%)

PPIs [N (%)] 131 (65.8%) 277 (56.8%)

Calcium channel blockers [N (%)] 27 (13.6%) 53 (10.9%)

Nitrates [N (%)] 11 (5.5%) 48 (9.8%)

NSAIDs [N (%)] 26 (13.1%) 53 (10.9%)
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Although a definition of fecal impaction is elusive [15], it usually

refers to the accumulation of hard feces in the rectum and colon

that the subject cannot evacuate alone. There are no existing

studies that provide data regarding the prevalence, incidence or

risk factors for fecal impaction, either in the general population or

in any subgroup of people. However, indirect data suggest that it is

highly prevalent among institutionalized elderly patients, with

20% of those with fecal incontinence being diagnosed with the

condition within a year [16], a prevalence of 25% in those with

urinary dysfunction [17], 55% in those with diarrhea [18], and a

description of stercoral ulcers (caused by fecal impaction) in

autopsies of 1.3–5.7% of this population [19].

The following are considered risk factors for fecal impaction:

certain medications including stimulant laxatives, immobility,

neurological diseases such as Parkinson’s or dementia, low fiber

intake, chronic kidney failure, diabetes, or the existence of a

malign neoplasm in any location [20], but there are no specific

studies to support this.

The objective of this study is to estimate the prevalence of fecal

impaction in a representative sample of the elderly institutional-

ized population, and to evaluate the risk factors associated with

experiencing fecal impaction.

Materials and Methods

Design and population
The study was performed in two phases. The first phase

consisted of a pilot study to validate the methodology, in which all

residents of a single nursing home were invited to participate; the

results of the validation have been published previously [21]. Once

the first phase was complete and the methods were validated, the

second phase was carried out: this was a national multi-center

cross-sectional study. For the second phase, 34 nursing homes

were selected at random from the SEMER (Sociedad Española de

Médicos de Residencias [Spanish Society of Nursing Home

Physicians]) members list, geographically proportional to the only

estimation of the Spanish nursing home population [22]. For that

purpose, physicians associated with the SEMER at the time of the

study were classified into three geographical areas and chosen

randomly by an officer (not related to SEMER) according to a

prior specified geographical quota. When the physician either

worked in the same nursing home of a previously selected

physician, or was not reached (contact information not updated or

impossibility to contact him/her directly after three calls on

different days), an alternative physician was chosen in the same

way.

Each nursing home physician was invited to include 25 residents

in the study. Given that it was not possible to obtain lists of

residents to form a purely random sample (due to national data

protection laws), the residents of each nursing home were selected

semi-randomly in accordance with pre-defined quotas according

to the initial of the resident’s surname and their year of birth

(even/odd).

Ethical aspects
The study was approved by the Clinical Research Ethics

Committee at Hospital Clinico San Carlos, and all of the study’s

participants or their legal representatives signed an informed

consent document prior to their participation.

Protocol
The data gathering protocol included:

Clinical records abstraction. Clinical history (medical and

nursing) data were gathered for each resident using a closed form

that collected data on specific co-morbidities (detailed in Table 1),

habitual or occasional use of several medications (detailed in

Table 1), and the diagnosis of constipation. Specifically, data were

gathered on diagnoses of fecal impaction in the last year, as well as

its frequency and the treatment options used to resolve it.

Subject reported information. Each participating resident

completed, with the help of a proxy if necessary, a questionnaire

that included the items on abdominal and defecatory symptoms

from the Rome III [23] questionnaire and on nutritional

information, using the Spanish version of the Ward questionnaire

[24]. For the analysis, the Ward score was modified, eliminating

the item regarding the need for help with cooking, since there is a

central dining room at each nursing home and none of the subjects

cook for him or herself.

Table 1. Cont.

Pilot Sample (N = 199) General Sample (N = 488)

ASA [N (%)] 68 (34.2%) 155 (31.8%)

Opiates [N (%)] 37 (18.6%) 25 (5.1%)*

Diuretics [N (%)] 84 (42.2%) 174 (35.6%)

Hypnotic drugs [N (%)] 52 (26.6%) 102 (20.9%)

Number of drugs per subject 4.5662.29 (0–12) 4.0262.20 (0–12)

Constipation

Medical Diagnosis [N (%)] 119 (59.8%) 319 (65.4%)

Rome III Criteria [N (%)] 74 (37.2%) 183 (40.0%)

Regular laxatives

Regular use of laxatives [N (%)] 114 (57.3%) 321 (65.8%)*

Regular use of enemas [N (%)] 4 (2.0%) 13 (2.7%)

Fecal Impaction

Recurrent fecal impaction 62 (31.1%) 136 (27.8%)

Fecal impaction according to rectal examination 9 (4.5%) 35 (7.2%)

*p,0.05.
doi:10.1371/journal.pone.0105281.t001
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In addition, information was also collected on some lifestyle

habits (liquid intake, fiber intake, physical exercise) with an ad-hoc

questionnaire. All subjects were asked to record the average

number of glasses or cups of liquid (including water, soda, soup,

etc.) they drank daily during the morning, lunch, evening, dinner,

and night. The daily intake of liquids was calculated as the sum of

these amounts, estimating 0.2 liters per glass/cup. Fiber intake was

calculated with a simplified food frequency questionnaire,

including six questions referring to the usual weekly intake of

fruits (1 question), vegetables (2 questions), cereals (1 question),

legumes (1 question), and nuts (1 question). Answers were

categorized as less than one ration weekly, 1 to 3 rations weekly,

3 to 6 rations weekly, one ration daily, and 2 or more rations daily.

For the analyses, these categories were summarized as 0.5, 2, 4.5, 7

and 14 rations weekly, respectively. Total fiber intake was

calculated assuming 2.5 g per ration of fruits, 3.5 g for vegetables,

1 g for cereals, 3 g for legumes and 1.5 g for nuts, and expressed

as grams daily. To estimate physical activity, subjects were asked

to describe their usual physical activity under one of the following

items: ‘‘practice sports regularly’’, ‘‘walk long distances’’, ‘‘walk

short distances (around my house)’’, ‘‘do not walk anywhere, or

just a little bit’’, and classified for the analysis in three categories.

Objective measurements. All patients were evaluated in

terms of functional capacity using the Barthel test [25] and

cognitive capacity using the Lobo version of the Folstein mini-

mental state exam [26,27]. Folstein’s test is a widely used method

to detect cognitive impairment. It is a questionnaire that evaluates

temporal and spatial orientation, attention span, concentration

and memory, capacity for abstraction (calculation), language

ability, and visuospatial perception and ability to follow basic

instructions. Validated Spanish Lobo’s version provides a score

ranging 0–35; 25 points or more indicates normal cognitive ability,

20 to 24 points a mild cognitive impairment, 15 to 19 a moderate

impairment and 14 or less a severe cognitive impairment. Barthel’s

Index is a generic measure assessing the level of functional capacity

independence) of the subjects for some basic activities of daily

living, Each activity is evaluated by the physician with different

prespecified scores according to the capacity of the examined

subject to carry out these activities. The overall score ranges

between 0 (completely dependent) to 100 points (completely

independent). A score of 100 means complete functional capacity

(independence), 90 to 99 good functional capacity (low depen-

dence), 60 to 90 moderate functional capacity (moderate

dependence), 20 to 60 low functional capacity (severe depen-

dence), and 0 to 20 implies complete dependence.

In addition, the physician conducted a rectal examination

(within two weeks of completion of the self-reported question-

naires), on all residents except those who did not consent to it. The

physician was required to categorize the characteristics of the feces

into one of the following categories: absence of feces, soft feces,

non-impacted hard feces, and impacted feces. All physicians were

provided with an information leaflet on the technique for carrying

out a rectal examination and on the categorization to be used.

Definitions
A resident was considered to experience chronic constipation

when he or she was diagnosed by the physician with constipation

or, having not been diagnosed with chronic constipation in their

clinical history, he or she complained of sufficient symptoms to

meet the Rome III criteria for chronic constipation on the

intestinal symptoms questionnaire. Constipation was further

categorized as ‘‘uncontrolled constipation’’ when, on the Rome

III intestinal symptoms questionnaire, the resident complained of

sufficient symptoms to meet the Rome III criteria for chronic

constipation, and as ‘‘controlled constipation’’ when the resident

did not report sufficient symptoms to meet Rome III criteria

despite having being diagnosed with constipation.

Fecal impaction was defined as the existence of a hard mass of

feces in the rectum which the subject was unable expel. To

estimate annual prevalence of fecal impaction we defined it as the

medical diagnosis of fecal impaction as registered in the medical or

nurse record of the subject in the last year, with recurring

impaction being defined as a record of at least two episodes in the

last year. Fecal impaction was defined on the rectal examination

when the physician described the feces as hard and impacted. We

applied these two definitions in the same population. Since fecal

impaction is an intermittent event, the first definition was intended

to estimate the annual prevalence of fecal impaction while the

diagnosis through rectal examination was intended to estimate

how many subjects are impacted at the same time.

Fecal incontinence was defined as the involuntary loss of liquid

or solid stools occurring at least once monthly according to

responses to a self-report questionnaire.

Analysis
Prevalences are reported as relative frequency accompanied by

their 95% confidence interval. Quantitative variables are ex-

pressed as mean (standard deviation). Univariate analysis was used

to evaluate possible risk factors associated with fecal impaction,

and the factors associated with fecal impaction in that univariate

analysis were subsequently included in a multivariate logistic

regression (forward stepwise). Missing data were treated as missing.

Sample size
The sample size was set at 863 subjects, which allowed for the

estimation of a prevalence of 10% with 2% precision.

Table 2. Association between the laxative treatment used and the constipation control level.

N* Controlled Constipation (N = 201) Uncontrolled Constipation (N = 257)

No laxatives 23 6 (3%) 17 (6.6%)

Laxatives only occasionally 26 9 (4.5%) 17 (6.6%)

Bulk-forming laxatives 51 31 (15.4%) 20 (7.8%)

Osmotic laxatives** 293 128 (63.7%) 165 (64.2%)

Other laxatives or combinations 65 27 (13.4%) 38 (14.8%)

*28 subjects without symptomatic data to classify constipation control;
**260 (88.7%) were using lactulose and 33 (11.3%) were using PEG.
doi:10.1371/journal.pone.0105281.t002
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Figure 1. Annual prevalence of fecal impaction across the participating nursing hours.
doi:10.1371/journal.pone.0105281.g001

Figure 2. Methods used to solve fecal impaction in the population studied.
doi:10.1371/journal.pone.0105281.g002
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Results

Response rate
80% (N = 199) of the residents of a nursing home participated in

the pilot study, and 21 of the 34 (61.7%; N = 488) invited nursing

homes participated in the second phase, with an average of 25

subjects per site. There were no differences between the

characteristics of the nursing homes that participated and those

that did not. The participating nursing homes had capacity for

3302 residents (average: 157, range: 40–236) and 5 homes had a

quality certificate issued because of the quality of their services.

The 13 sites not participating had a total of 1736 residents

(average: 134; range: 16–233) and one had a services quality

certificate.

There were no relevant differences between the samples from

the pilot study and from the general study, either in terms of the

participants’ socio-demographic, cognitive or functional traits, or

in their medical characteristics (co-morbidities, use of medica-

tions), or in the prevalence of constipation, impaction, or the

degree of control over constipation (Table 1). The proportion of

subjects needing a proxy to complete a questionnaire was the same

in both samples (80.4% vs 81.4%). We therefore believe that the

general sample is representative of the nursing home population in

Spain, and the samples were pooled for the final analysis, yielding

a sample size of 687 subjects for analysis.

Prevalence of chronic constipation
The prevalence of chronic constipation was 70.7% (95%CI:

67.3–74.1%). In total, 466 subjects were diagnosed with consti-

pation (67.8%; 95%CI: 64.3–71.3%) and 20 (2.9%; 95%CI: 1.7–

4.2%) had symptoms of constipation sufficient to meet the Rome

III criteria, although they had not been diagnosed with

constipation in their medical history.

Of the residents with chronic constipation that filled out the

symptoms questionnaire properly (N = 458), 201 (43.1%) were

adequately controlled and 257 (52.9%) were not adequately

controlled.

Prevalence of laxative consumption
63.3% (95%CI: 59.7–66.9%) of the subjects took laxatives on a

regular basis. 53 (7.7%; 95%CI: 5.7–9.7%) subjects took bulk-

producing laxatives, 313 (45.6%; 95%CI: 41.8–49.3%) took

osmotic laxatives and 69 (10.0%; 95%CI: 7.8–12.3%) took other

laxatives or combinations of laxatives. (Table 2) shows the

relationship between the laxative guidelines followed and the

control of constipation.

Prevalence of fecal impaction
According to their medical history, 325 subjects had experi-

enced at least one episode of fecal impaction during the last year,

which represents an annual prevalence of fecal impaction of

47.3% (95%CI: 43.6–51.0%). Variability of the prevalence of fecal

impaction among participating nursing homes is shown in

Figure 1. Of those with fecal impaction, 127 (18.5%) had

experienced a single episode, 173 (25.2%) had experienced more

than one episode but less than one per month, and 25 (3.6%) had

experienced at least one episode per month. The prevalence of

recurring fecal impaction was therefore 28.8% (95%CI: 25.4–

32.2%).

Of the 665 (96.8%) residents that underwent rectal examina-

tion, 169 had non-impacted hard feces and 44 had impacted hard

feces in the rectum, representing a prevalence of 6.6% (95%CI:

4.7–8.5%).

Methods to solve fecal impaction
Manual extraction was used in 151 persons, retrograde lavage

was used in 236, and intensive use of laxatives in 155. Figure 2

shows how these therapeutic resources were used in the sample.

Chronic constipation and fecal impaction
The prevalence of fecal impaction, both according to the

patient’s medical history and present on rectal examination, was

clearly related to constipation and the lack of adequate control of

this (p,0.001; chi-squared test) (Table 3).

Fecal impaction and fecal incontinence
Prevalence of fecal incontinence was 16.4% (59 of 359) among

those without history of fecal impaction and 28.2% (88 of 312)

among those with history of fecal impaction (p,0.001; chi-2).

Factors associated with fecal impaction
In the univariate analysis, multiple factors (Table 4) were

associated with the risk of having experienced fecal impaction in

accordance with the diagnosis gathered from the medical history.

When the variables associated with fecal impaction in the

univariate analysis were included in a final multivariate logistic

regression model (forward stepwise), the factors independently

associated with fecal impaction were controlled constipation (OR:

9.8 [5.2–18.4]) and uncontrolled constipation (OR: 37.21 [19.7–

70.1]), the number of medications (OR: 1.2 [1.1–1.3]), reduced

functional capacity (OR: 0.98 [0.97–0.99]) and the occasional use

of NSAIDs (OR: 2.3 [1.2-4-5]) (Table 4).

Factors associated with fecal impaction in the rectal
examination

In the univariate analysis, multiple factors (Table 5) were

associated with the risk of having impacted feces in the rectum

during the rectal examination.

Applying a multivariate model, without including constipation

in its codification, because the existence of a single case in the

reference category (no constipation) made calculations impossible,

and including, in its place, two categories: (1) no constipation or

Table 3. Fecal Impaction and control of chronic constipation.

Faecal impaction
(medical records) OR*

Faecal impaction
(rectal examination) OR*

No Constipation 15 (7.5%) 1 1 (0.5%) 1

Controlled constipation 96 (47.8%) 11.1 (6.1–20.1) 5 (2.5%) 4.9 (0.5–42.7)

Uncontrolled constipation 196 (76.3%) 39.2 (21.5–71.6) 35 (13.6%) 30.7 (4.2–226.4)

*adjusted by age and gender.
doi:10.1371/journal.pone.0105281.t003
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Table 4. Factors associated to Fecal Impaction.

N No Impaction Impaction OR not adjusted OR adjusted*

Age (years) 83.6 (8.5) 85.1 (7.8) 1.02 (1.00–1.04)

Gender

Male 207 125 (60.4%) 82 (39.6%) 1

Female 480 237 (49.4%) 243 (50.6%) 1.56 (1.12–2.18)

Body Mass Index (kg/m2) 25.8 (4.4) 24.7 (4.5) 0.94 (0.91–0.98)

Time of staying in nursing home (months) 38.4 (47.5) 43.9 (41.3) 1.00 (1.00–1.01)

Functional Status (Barthel Index; score) 68.7 (29.0) 55.1 (30.7) 0.99 (0.98–0.99) 0.98 (0.97–0.99)

Cognitive Status (Folstein Test; score) 22.0 (8.9) 22.8 (8.2) 1.01 (0.99–1.03)

Modified Ward Index (score) 3.3 (4.6) 5.2 (5.7) 1.07 (1.04–1.11)

Fiber intake (g/day) 9.8 (3.9) 9.3 (3.3) 0.97 (0.93–1.01)

Liquids intake (l/day) 1.6 (0.5) 1.5 (0.4) 0.90 (0.64–1.27)

Physical activity

Sport or long walks 71 53 (74.6%) 18 (25.4%) 1

Light or moderate 407 230 (56.5%) 177 (43.5%) 2.27 (1.28–4.00)

Minimum 191 76 (39.8%) 115 (60.2%) 4.46 (2.43–8.18)

Number of co-morbidities 2.7+/21.4 3.2+21.5 1.23 (1.11–1.36)

Diabetes

No 501 256 (51.1%) 245 (48.9%)

Yes 186 106 (57.0%) 80 (43.0%) 0.79 (0.56–1.11)

Thyroid

No 610 328 (53.8%) 282 (46.2%)

Yes 77 34 (44.2%) 43 (55.8%) 1.47 (0.91–2.37)

High blood pressure

No 285 173 (60.7%) 112 (39.3%)

Yes 402 189 (47.0%) 213 (53.0%) 1.74 (1.28–2.37)

Cardiovascular diseases

No 413 231 (55.9%) 182 (44.1%)

Yes 274 131 (47.8%) 143 (52.2%) 1.39 (1.02–1.88)

Respiratory diseases

No 512 286 (55.9%) 226 (44.1%)

Yes 175 76 (43.4%) 99 (56.6%) 1.65 (1.17–2.33)

Parkinson’s disease

No 641 340 (53.0%) 301 (47.0%)

Yes 46 22 (47.8%) 24 (52.2%) 1.23 (0.68–2.24)

Stroke

No 539 288 (53.4%) 251 (46.6%)

Yes 148 74 (50.0%) 74 (50.0%) 1.15 (0.80–1.65)

Other Neurological diseases

No 400 212 (53.0%) 188 (47.0%)

Yes 287 150 (52.3%) 137 (47.7%) 1.03 (0.76–1.40)

Osteoarthritis

No 268 168 (62.7%) 100 (37.3%)

Yes 419 194 (46.3%) 225 (53.7%) 1.95 (1.42–2.67)

Renal/Urinary diseases

No 586 314 (53.6%) 272 (46.4%)

Yes 101 48 (47.5%) 53 (52.5%) 1.27 (0.84–1.95)

Constipation

No 201 186 (92.5%) 15 (7.5%) 1

Controlled 201 105 (52.2%) 96 (47.8%) 11.33 (6.26–20.54) 9.8 (5.2–18.4)

Uncontrolled 257 61 (23.7%) 196 (76.3%) 39.84 (21.88–72.56) 37.21 (19.7–70.4)
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Table 4. Cont.

N No Impaction Impaction OR not adjusted OR adjusted*

Depression

No 428 242 (56.5%) 186 (43.5%)

Yes 259 120 (46.3%) 139 (53.7%) 1.51 (1.11–2.06)

Psychiatric-Other

No 641 330 (51.5%) 311 (48.5%)

Yes 46 32 (69.6%) 14 (30.4%) 0.46 (0.24–0.89)

Abdominal Surgery

No 548 292 (53.3%) 256 (46.7%)

Yes 139 70 (50.4%) 69 (49.6%) 1.12 (0.77–1.63)

Number of drugs 3.6+/22.1 4.8+/22.2 1.29 (1.20–1.39) 1.2 (1.1–1.3)

Antihypertensive

No 281 168 (59.8%) 113 (40.2%) 1

Regular 403 193 (47.9%) 210 (52.1%) 1.62 (1.19–2.20)

Occasional 3 1 (33.3%) 2 (66.7%) 2.97 (0.27–33.18)

SSRIs

No 441 249 (56.5%) 192 (43.5%) 1

Regular 245 113 (46.1%) 132 (53.9%) 1.51 (1.11–2.07)

Occasional 1 0 (0.0%) 1 (100.0%)

Tricyclic Antidepressant

No 668 352 (52.7%) 316 (47.3%) 1

Regular 19 10 (52.6%) 9 (47.4%) 1.00 (0.40–2.50)

Benzodiazepine

No 488 267 (54.7%) 221 (45.3%) 1

Regular 193 94 (48.7%) 99 (51.3%) 1.27 (0.91–1.78)

Occasional 6 1 (16.7%) 5 (83.3%) 6.04 (0.70–52.09)

Hypolipemics

No 515 276 (53.6%) 239 (46.4%) 1

Regular 170 85 (50.0%) 85 (50.0%) 1.15 (0.82–1.63)

Occasional 2 1 (50.0%) 1 (50.0%) 1.15 (0.07–18.56)

PPIs

No 258 159 (61.6%) 99 (38.4%) 1

Regular 408 198 (48.5%) 210 (51.5%) 1.70 (1.24–2.34)

Occasional 21 5 (23.8%) 16 (76.2%) 5.14 (1.83–14.47)

Antacids

No 655 350 (53.4%) 305 (46.6%) 1

Regular 25 9 (36.0%) 16 (64.0%) 2.04 (0.89–4.68)

Occasional 7 3 (42.9%) 4 (57.1%) 1.53 (0.34–6.89)

Calcium channel blockers

No 607 322 (53.0%) 285 (47.0%) 1

Regular 80 40 (50.0%) 40 (50.0%) 1.13 (0.71–1.80)

Nitrates

No 627 346 (55.2%) 281 (44.8%) 1

Regular 59 15 (25.4%) 44 (74.6%) 3.61 (1.97–6.63)

Occasional 1 1 (100.0%) 0 (0.0%)

NSAID

No 517 297 (57.4%) 220 (42.6%) 1

Regular 79 32 (40.5%) 47 (59.5%) 1.98 (1.22–3.21) 1.7 (0.9–3.2)

Occasional 91 33 (36.3%) 58 (63.7%) 2.37 (1.50–3.76) 2.3 (1.2–4.5)

ASA
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controlled constipation, (2) uncontrolled constipation, the factors

independently associated with having impacted feces in the rectum

during the rectal examination were the lack of control of

constipation (OR: 11.84 [3.87–36.24]), the number of medications

(OR: 1.26 [1.02–1.56]), reduced functional capacity (OR: 0.98

[0.97–0.99]), risk of malnutrition (OR: 1.14 [1.02–1.22]), the

habitual use of ASA (OR: 3.12 [1.24–7.87]) and the occasional use

of diuretics (OR: 18.94 [3.69–97.15]) (Table 6).

Discussion

This is the first study specifically designed to evaluate the

prevalence of both constipation and fecal impaction in a sample

representative of the nursing home population. The data available

up until now came from studies that were not specifically designed

for this objective, and were obtained from a single nursing home,

which limits its interpretation in terms of representation, given the

variation in standards of care and human and material resources

among institutions.

Institutionalized elderly patients represent a very specific

population, given that they can be expected to suffer constipation

more frequently than the non-institutionalized elderly population

due to the high prevalence of known risk factors for it [4,6,28–30],

but they are under constant nursing and medical supervision. Our

study provides information on the prevalence of the conditions

studied, as well as on the outcome of care, and the known or

supposed therapeutic and preventive measures taken against these.

Our study confirms that constipation in the nursing home

population is very highly prevalent, affecting more than 70% of

said population. Although there are no other studies on prevalence

with which we can compare our results, this figure is similar to the

one obtained in studies providing indirect data on the prevalence

of constipation, such as the use of laxatives on at least an

occasional basis by 93% of the residents of nursing homes [31], the

daily use of laxatives by 50–74% of institutionalized persons [4–

6,32], or the fact that more than 50% of institutionalized patients

complain of straining or difficulty passing feces in more than 25%

of bowel movements [33].

Moreover, in spite of the fact that constipation is well-known

and is diagnosed correctly (95.9% of patients with constipation

were correctly diagnosed in the study sample), treatment efforts to

control it are generally insufficient, as shown by the fact that more

than 50% of patients diagnosed with constipation continue to meet

the Rome III criteria for constipation, in spite of the treatment

prescribed by their physicians, and in spite of being surrounded by

constant care. It may suggest that laxatives are less effective in this

population; an alternative explanation is that the effectiveness of

laxatives is not checked after prescription. Future studies should be

focused on this relevant matter, since control of constipation is the

main objective of treatment.

Table 4. Cont.

N No Impaction Impaction OR not adjusted OR adjusted*

No 463 269 (58.1%) 194 (41.9%) 1

Regular 223 93 (41.7%) 130 (58.3%) 1.94 (1.40–2.68)

Occasional 1 0 (0.0%) 1 (100.0%)

Opiates

No 620 342 (55.2%) 278 (44.8%) 1

Regular 62 18 (29.0%) 44 (71.0%) 3.01 (1.70–5.32)

Occasional 5 2 (40.0%) 3 (60.0%) 1.85 (0.31–11.12)

Antidiarrheals

No 672 350 (52.1%) 322 (47.9%) 1

Regular 5 4 (80.0%) 1 (20.0%) 0.27 (0.03–2.44)

Occasional 10 8 (80.0%) 2 (20.0%) 0.27 (0.06–1.29)

Anticholinergics

No 628 332 (52.9%) 296 (47.1%) 1

Habitual 59 30 (50.8%) 29 (49.2%) 1.08 (0.64–1.85)

Diuretics

No 406 236 (58.1%) 170 (41.9%) 1

Regular 258 116 (45.0%) 142 (55.0%) 1.70 (1.24–2.33)

Occasional 23 10 (43.5%) 13 (56.5%) 1.80 (0.77–4.21)

Phenothiazines

No 650 334 (51.4%) 316 (48.6%) 1

Regular 37 28 (75.7%) 9 (24.3%) 0.34 (0.16–0.73)

Hypnotics

No 507 272 (53.6%) 235 (46.4%) 1

Regular 155 80 (51.6%) 75 (48.4%) 1.09 (0.76–1.56)

Occasional 25 10 (40.0%) 15 (60.0%) 1.74 (0.77–3.94)

Nagelkerke R2 = 0.49.
doi:10.1371/journal.pone.0105281.t004
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Table 5. Factors associated to Fecal Impaction in rectal examination.

N No Impaction Impaction OR not adjusted

Age (years) 687 84.2 (8.2) 86,3 (7.3) 1.04 (0.99–1.08)

Gender

Male 207 195 (94.2%) 12 (5.8%) 1

Female 480 448 (93.3%) 32 (6.7%) 1.16 (0.59–2.30)

Body Mass Index (kg/m2) 643 25.2 (4.5) 26.0 (4.2) 1.04 (0.97–1.11)

Time of staying in nursing home (months) 682 40.3 (45.0) 50.6 (39.9) 1.00 (1.00–1.01)

Functional Status (Barthel Index; score) 642 63.3 (30.3) 46,4 (30.5) 0.98 (0.97–0.99)

Cognitive Status (Folstein Test; score) 673 22.3 (8.6) 23.6 (7.0) 1.02 (0.98–1.06)

Modified Ward Index (score) 687 3.9 (5.2) 7.8 (5.0) 1.12 (1.07–1.17)

Fibre intake (g/day) 665 9.6 (3.6) 8.3 (4.2) 0.89 (0.80–0.98)

Liquids intake (l/day) 664 1.6 (0.4) 1.3 (0.5) 0.29 (0.13–0.63)

Physical activity

Sport or long walks 71 70 (98.6%) 1 (1.4%) 1

Light or moderate 407 378 (92.9%) 29 (7.1%) 5.37 (0.72–40.07)

Minimal 191 179 (93.7%) 12 (6.3%) 4.69 (0.60–36.77)

Number of co-morbidities 687 2.8 (1.4) 4.3 (18.8) 1.77 (1.46–2.15)

Diabetes

No 501 476 (95.0%) 25 (5.0%) 1

Yes 186 167 (89.8%) 19 (10.2%) 2.17 (1.16–4.04)

Thyroid diseases

No 610 575 (94.3%) 35 (5.7%) 1

Yes 77 68 (88.3%) 9 (11.7%) 2.17 (1.00–4.72)

High blood pressure

No 285 274 (96.1%) 11 (3.9%) 1

Yes 402 369 (91.8%) 33 (8.2%) 2.23 (1.11–4.49)

Cardiovascular diseases

No 413 399 (96.6%) 14 (3.4%) 1

Yes 274 244 (89.1%) 30 (10.9%) 3.50 (1.82–6.74)

Respiratory diseases

No 512 496 (96.9%) 16 (3.1%) 1

Yes 175 147 (84.0%) 28 (16.0%) 5.90 (3.11–11.21)

Parkinson’s Disease

No 641 598 (93.3%) 43 (6,7%) 1

Yes 46 45 (97.8%) 1 (2.2%) 0.31 (0.04–2.30)

Stroke

No 539 506 (93.9%) 33 (6.1%) 1

Yes 148 137 (92.6%) 11 (7.4%) 1.23 (0.61–2.50)

Other Neurological diseases

No 400 372 (93.0%) 28 (7.0%) 1

Yes 287 271 (94.4%) 16 (5.6%) 0.78 (0.42–1.48)

Osteoarthritis

No 268 259 (96.6%) 9 (3.4%) 1

Yes 419 384 (91.6%) 35 (8.4%) 2.62 (1.24–5.55)

Renal/Urinary Diseases

No 586 551 (94.0%) 35 (6.0%) 1

Yes 101 92 (91.1%) 9 (8.9%) 1.54 (0.72–3.31)

Constipation

No 201 200 (99.5%) 1 (0.5%) 1

Controlled 201 196 (97.5%) 5 (2.5%) 5.10 (0.59–44.07)

Uncontrolled 257 222 (86.4%) 35 (13.6%) 31.53 (4.28–232.27)
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Table 5. Cont.

N No Impaction Impaction OR not adjusted

Anxiety Disorder

No 492 469 (95.3%) 23 (4.7%) 1

Yes 195 174 (89.2%) 21 (10.8%) 2.46 (1.33–4.56)

Depression

No 428 411 (96.0%) 17 (4.0%) 1

Yes 259 232 (89.6%) 27 (10.4%) 2.81 (1.50–5.27)

Other Psychiatric diseases

No 641 600 (93.6%) 41 (6.4%) 1

Yes 46 43 (93.5%) 3 (6.5%) 1.02 (0.30–3.43)

Abdominal Surgery

No 548 508 (92.7%) 40 (7.3%) 1

Yes 139 135 (97.1%) 4 (2.9%) 0.38 (0.13–1.07)

Number of drugs 687 4.0 (2.2) 6.2 (2.1) 1.46 (1.28–1.67)

Antihypertensive

No 281 272 (96.8%) 9 (3.2%) 1

Regular 403 368 (91.3%) 35 (8.7%) 2.87 (1.36–6.08)

Occasional 3 3 (100.0%) 0 (0.0%)

SSRIs

No 441 422 (95.7%) 19 (4.3%) 1

Regular 245 220 (89.8%) 25 (10.2%) 2.52 (1.36–4.68)

Occasional 1 1 (100.0%) 0 (0.0%)

Tricyclic Antidepressant

No 668 625 (93.6%) 43 (6.4%) 1

Regular 19 18 (94.7%) 1 (5.3%) 0.81 (0.11–6.19)

Benzodiazepines

No 488 460 (94.3%) 28 (5.7%) 1

Regular 193 177 (91.7%) 16 (8.3%) 1.49 (0.78–2.81)

Occasional 6 6 (100.0%) 0 (0.0%)

Hypolipemics

No 515 486 (94.4%) 29 (5.6%) 1

Regular 170 155 (91.2%) 15 (8.8%) 1.62 (0.85–3.10)

Occasional 2 2 (100.0%) 0 (0.0%)

PPIs

No 258 240 (93.0%) 18 (7.0%) 1

Regular 408 385 (94.4%) 23 (5.6%) 0.80 (0.42–1.51)

Occasional 21 18 (85.7%) 3 (14.3%) 2.22 (0.60–8.26)

Antiacids

No 655 616 (94.0%) 39 (6.0%) 1

Regular 25 22 (88.0%) 3 (12.0%) 2.15 (0.62–7.51)

Occasional 7 5 (71.4%) 2 (28.6%) 6.32 (1.19–33,61)

Calcium channel blockers

No 607 573 (94.4%) 34 (5.6%) 1

Regular 80 70 (87.5%) 10 (12.5%) 2.41 (1.14–5.08)

Nitrates

No 627 595 (94.9%) 32 (5.1%) 1

Regular 59 47 (79.7%) 12 (20.3%) 4.75 (2.29–9.82)

NSAID

No 517 492 (95.2%) 25 (4.8%) 1

Regular 79 68 (86.1%) 11 (13.9%) 3.18 (1.50–6.76)
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Our study provides, for the first time, figures on the prevalence

of fecal impaction in the institutionalized population, revealing the

enormous magnitude of the problem and its high recurrence rate.

Around 50% of residents experienced fecal impaction at least once

a year, 30% experienced recurring bouts, and 6.6% were

impacted at any given time when a rectal examination was

performed. This occurred despite them living in institutions that

guarantee daily healthcare and that provide medical supervision,

in many cases with procedures submitted for external evaluation

and certification. Our figures for recurring fecal impaction align

greatly with those obtained in a 1975 study, in which it was

revealed that 39% of patients with fecal impaction had a prior

history of impaction [34]. The fact that almost 40 years later the

prevalence of recurring fecal impaction has not dropped to any

Table 5. Cont.

N No Impaction Impaction OR not adjusted

Occasional 91 83 (91.2%) 8 (8.8%) 1.90 (0.83–4.35)

ASA

No 463 449 (97.0%) 14 (3.0%) 1

Regular 223 193 (86.5%) 30 (13.5%) 4.99 (2.59–9.61)

Opiates

No 620 581 (93.7%) 39 (6.3%) 1

Regular 62 59 (95.2%) 3 (4.8%) 0.76 (0.23–2.53)

Occasional 5 3 (60.0%) 2 (40.0%) 9.93 (1.61–61.19)

Antidiarrheals

No 672 628 (93.5%) 44 (6.5%) 1

Regular 5 5 (100.0%) 0 (0.0%)

Occasional 10 10 (100.0%) 0 (0.0%)

Anticholinergics

No 628 586 (93.3%) 42 (6.7%) 1

Regular 59 57 (96.6%) 2 (3.4%) 0.49 (0.12–2.08)

Diuretics

No 406 396 (97.5%) 10 (2.5%) 1

Regular 258 230 (89.1%) 28 (10.9%) 4.82 (2.30–10.11)

Occasional 23 17 (73.9%) 6 (26.1%) 13.98 (4.55–42.94)

Phenothiazines

No 650 607 (93.4%) 43 (6.6%) 1

Regular 37 36 (97.3%) 1 (2.7%) 0.39 (0.05–2.93)

Hypnotics

No 507 474 (93.5%) 33 (6.5%) 1

Regular 155 147 (94.8%) 8 (5.2%) 0.78 (0.35–1.73)

Occasional 25 22 (88.0%) 3 (12.0%) 1.96 (0.56–6.88)

doi:10.1371/journal.pone.0105281.t005

Table 6. Multivariate Model: factors associated with fecal impaction in rectal examination.

P OR adjusted*

Number of drugs 0,03 1.26 (1.02–1.56)

Functional Status (Barthel score) 0.02 0.98 (0.97–0.99)

Modified Ward index ,0.001 1.14 (1.02–1.22)

Uncontrolled constipation ,0.001 11.84 (3.87–36.24)

ASA 0.01 3.12 (1.24–7.87)

Diuretics

No

Regular 0.08 2.48 (0.90–6.81)

Occasional ,0.001 18.94 (3.69–97.15)

Nagelkerke R2 = 0.42.
doi:10.1371/journal.pone.0105281.t006
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significant extent clearly demonstrates that the measures currently

being taken to prevent its occurrence are insufficient.

Of all the factors associated with fecal impaction, our study

confirms that constipation is the most significant individual factor

associated with the occurrence of fecal impaction. Moreover, the

results reinforce the idea that the main risk factor, specifically, is

the inability to control constipation, in spite of treatment. Other

factors, such as a lack of activity, the risk of malnutrition, and

medications taken, are additional factors that contribute to fecal

impaction in a population with a high incidence of constipation.

Of all of the identified risk factors for fecal impaction, there is

one that has not previously been described in the literature: the

occasional use of NSAIDs. Although this is not one of the factors

most strongly associated with fecal impaction, it is relevant due to

the high prevalence of NSAID use in the institutionalized elderly

population. Although we know that the use of NSAIDs is a risk

factor for constipation in the general population [35], our study

shows that it is also a risk factor for experiencing fecal impaction

that is independent of the risk for constipation.

The fact that our study does not show an association with

certain factors that have been related to fecal impaction in other

studies, such as neurological co-morbidities [13], or low liquid

intake [20], not even in the univariate analysis, is probably related

to the nursing home healthcare staff’s knowledge of these risk

factors for constipation, and their thus paying special attention to

them in these patients.

A notable limitation of our study is the semi-random selection of

the patients at each nursing home, imposed by the data protection

laws, which made it impossible for us to access the patient registry

for each nursing home. Although some bias in the selection of the

subjects may exist in some centers, it would have occurred in both

directions towards the most well and the most unwell. Overall, we

believe that the consequences of this limitation are minimal, since

we were able to compare the semi-randomness at a single nursing

home with 80% of the residents included with random selection of

nursing homes. The nursing homes included in the study are

representative of all of the nursing homes in Spain, in accordance

with the nursing home physician’s census from the SEMER.

Moreover, the response rate was lower than expected, which

allowed us to reach the pre-established sample size: nevertheless,

the sample size reached allows for at least 4% accuracy for the

prevalence of 47% observed for impaction.

The objectivity of the self-reported measures by this population

may be considered another possible limitation to our study.

Although the instruments used have been previously validated for

this purpose, the study was controlled by categorizing the patients

according to the degree of cognitive decline, and by including only

the medically defined data as an outcome for the analysis.

Although 100% self-reporting would be desirable, it is impossible

in this population without the aid of a proxy. In fact, more than

80% needed a proxy to complete the questionnaire mainly for two

reasons: functional limitation (visual or motor impairment), and

cognitive limitations for self-completing the questionnaire. More

than 70% of the participants were able to fully understand the

questions included in the questionnaire; some required a proxy

due to reading or writing difficulties. The remainder of subjects

required a proxy for completing the questionnaire due to cognitive

impairment, but in these subjects the usual caregiver is likely to

provide more reliable answers than the subject. The pilot study

was designed in part to address this limitation by evaluating if the

project was affordable.

Another limitation that should be acknowledged is that

estimates of food, fluid and fiber intake are approximate, but a

more accurate measure, such as a 3-day diary, was unaffordable;

in the pilot study we tested that approach and it was not possible to

obtain complete and reliable information.

The final conclusions of our study from a practical and clinical

point of view are that fecal impaction is a problem of significant

magnitude and that constipation is the most relevant associated

factor. In an environment of constant medical care such as a

nursing home, particular attention should be paid to ensuring that

treatment for constipation is effective, regardless of the patient’s

capacities, habits, medical characteristics, or co-treatments.
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