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Abstract 
Sound generated in a ward can be classified into 1) generated by medical staff, 2) generated by pa-
tients and their visitors, and 3) others, such as from in-hospital broadcasting microphones and 
nurse calls. Among these sounds, the incidence from medical staff, in particular, is reportedly high. 
The study objective is to investigate whether sound awareness is effective in regulating the sound 
environment even in a busy situation, such as in a real clinical setting, and to examine the extent 
to which sound awareness affects sound level. Nursing students were asked to perform a series of 
nursing activities in a pseudo-ward, and the changes in the sound level generated during the 
nursing activities with or without time and sound awareness were examined. Under varying expe-
rimental conditions, the sound and time levels associated with the nursing activities were meas-
ured in the following order: condition 1, without sound or time awareness; condition 2, with time 
awareness but without sound awareness; and condition 3, with both sound and time awareness. 
The time to perform nursing activities was longer with sound awareness. However, when aware of 
time only, the sound level from nursing activities rose by 2.3 dB, whereas when aware of both time 
and sound, the sound level dropped by 3.0 dB. With both time and sound awareness, there is a dis-
tinct drop in the sound level from nursing activities, such as wagon handling, handling of items 
(trays, bowls), working at the sink, and opening and closing the microwave oven door. These re-
sults suggest that even in a pseudo-clinical setting it is possible to regulate the environmental 
sound through the environmental sound awareness of the medical staff, resulting in a drop in the 
sound level generated while performing nursing activities. 
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1. Introduction 
Within a hospital ward, various sounds are generated. According to the World Health Organization guidelines 
on sound, the normal level in a ward room should be lower than 30 dB and, in rooms where patients undergo 
treatment or examination, the level should be lower than 35 dB [1]. It is desirable for the patient’s room to be a 
quiet environment; however, in medical settings, since various sounds are generated from the medical devices 
that are in use, regardless of the time of the day, it is difficult to comply with both of these guidelines [2]. In stu-
dies on Japanese hospitals, a sound level below 55 dB should be maintained within a ward [3]. Yet, there are in-
stances of wards in overseas hospitals where sound levels above 50 dB have been reported [4] [5]. The upper 
limit of noise in rooms where patients undergo treatment or examination should be lower than the normal level. 
The medical staff within the study area will cause ambient noise levels to rise; to what degree is difficult to de-
termine because rank correlation also suggests that the presence of patients and relatives, especially at visiting 
time, will cause ambient noise levels to rise as well. 

Sound generated in a ward can be classified into 1) sound generated by medical staff, 2) sound generated by 
patients and their visitors, and 3) other sound, such as from in-hospital broadcasting microphones and nurse 
calls. Among these different sounds, there is a positive correlation between the noise level and the number of 
medical staff [4]. Moreover, based on studies regarding sound generated during nursing activities in a ward, the 
average sound level has been reported at 42.28 dB, with levels rising most frequently above 70 dB during the 
day time (8:00 - 14:00) due to such activities [5]. Therefore, it is necessary for nurses to attempt to decrease the 
level of noise in a hospital environment; even in a busy and time-pressed clinical situation, if the sound level va-
ries depending on the sound awareness of medical staff, we believe it likely that environmental sound levels can 
be regulated by encouraging sound awareness among medical staff. 

The study objective was to elucidate the influence of sound awareness on sound level generated during nurs-
ing activities in a pseudo-ward. If it can be verified that the sound level is affected by sound awareness, we be-
lieve that the findings can be applied to medical staff sound awareness reforms and regulation of environmental 
sound levels.  

2. Materials and Methods 
2.1. Participants 
The study period was August through November 2013. A total of 24 individuals who gave informed consent 
were selected from 180 sophomore-to-senior-level Japanese university students majoring in nursing and con-
versant in basic living assistance nursing technology. 

2.2. Design 
1) Experimental environment (Figure 1) 
2) Activity setting 

With reference to probable factors in ward noise that originate from medical staff as indicated in previous 
studies, the 6 categories of sound given below were measured:  

(1) sound due to the handling of wagons, 
(2) sound due to the handling of items (trays, bowls), 
(3) sound due to activities at the sink, 
(4) sound due to the use of microwave ovens, 
(5) sound due to the handling of fences (curtains), 
(6) sound due to the creating of nursing records. 
A series of activities (activity A) involving these sounds in a ward environment was also determined (Table 

1). 
3) Experimental setting 

The sound generated from each nursing activity was measured as the participants performed activity A under 
the following conditions in the given order: 

Condition 1: without sound or time awareness (sound and time unaware), 
Condition 2: with time awareness but without sound awareness (time aware),  
Condition 3: with both sound and time awareness (sound and time aware). 
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Figure 1. Experimental environment.                                                                        

2.3. Data Collection 
1) Sound generated due to nursing activity 

The sound measurements were undertaken for nursing activities (Table 1) that generate sound. The sound 
level was measured using a sound level meter SL-1370 (measurement range 30 - 130 dB, measurement accuracy 
(me dB, AS ONE Co., JAPAN), and measurements were taken at 0.5-second intervals using RS-232 analysis 
software (AS ONE Co., JAPAN). 
2) Time needed in nursing activity 

This was measured from video recordings using a digital video camera (HDC-SD9, Panasonic, JAPAN). 
3) Awareness 

The self-administered questionnaire focused on confirming participants’ awareness of sound and time in rela-
tion to activity A; they were asked questions about the absence/presence of sound and time awareness that they 
experienced in the pseudo-ward. 

2.4. Experimental Procedure 
This experiment comprised two steps: 
1) For each of the three experimental conditions [condition 1 (sound and time unaware), condition 2 (time 

aware), condition 3 (sound and time aware)], sound generated due to nursing activities was measured. The 
time required for each nursing activity was also measured. 

2) To simulate a time-pressed clinical situation for experimental conditions 2 and 3, assuming nurse calls in 
approximately 10-second intervals, sound alerts were generated to stimulate sound awareness. 

2.5. Statistical Analyses 
To confirm that a specific measurement corresponds to a particular nursing activity, the video recordings were 
analyzed by several persons. For intermittent sounds, such as those due to the handling of items (trays, bowls), 
use of microwave ovens, handling bed guards, and keyboard typing, the maximum and minimum values were 
calculated, whereas for continuous sounds, such as those due to activities concerning wagons and sinks, the av-
erage was also calculated along with the minimum and maximum values. All data obtained were presented 
using average and standard deviation measures. In the statistical analysis, one-way analysis of variance was  
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Table 1. Target activities for measurement of sound level from nursing activities.                                     

Sound generated from nursing activities Target nursing activity for measurement 

Sound generated due to wagon handling Nursing activity (1) wagon handling 

Sound generated due to handling of items (trays) Nursing activity (2) put a tray in the wagon 

Sound generated due to handling of items (bowls) Nursing activity (3) put a bowl in the wagon 

Sound generated from using the sink Nursing activity (4) open the faucet and pour water into a bowl 

Sound generated from using the microwave oven Nursing activity (5) open and close the microwave oven 

Sound generated from handling the bed rails Nursing activity (6) set and detach bed rails 

Sound generated due to activities  
regarding recording nursing activities 

Nursing activity (7) type at the PC 
Nursing activity (8) put away files 

 
undertaken with time required and sound generated under the three experimental conditions. The average sound 
level generated during nursing activity under each of the experimental conditions was compared (using paired 
t-tests). The level of significance was established at p < 0.05. 

2.6. Ethical Considerations 
Consent was obtained from the participants through written communication regarding the study purpose and 
method. We explained to the participants beforehand that participation was free and voluntary, consent could be 
withdrawn at any point, and the results would be anonymously recorded and would not be used for any purpose 
other than research. We also explained to the participants that any personal data available were viewable to the 
concerned person only and would be discarded after the study’s completion. Since the experiment’s purpose was 
to study the effect of sound awareness on sound generated, the term “sound environment” was not used in the 
explanations. This study was approved by the facility’s ethical review committee (approval no. 13 - 31). 

3. Results 
Among the 24 participants (all female, aged 20 - 22 years) who agreed to participate in the study, data from five 
participants were excluded because of equipment failures; therefore, data from 19 participants were analyzed.   

3.1. Experimental Environment 
Prior to commencing the experiments, the sound level in the experimental room was 39.6 ± 1.9 dB, the room 
temperature was 23.9˚C ± 2.0˚C, and the humidity was 45.2% ± 11.6%.   

3.2. Time Required 
Regarding the time required under each experimental condition, as shown in Figure 2, for condition 1 (sound 
and time unaware), it was 145 ± 17 s; for condition 2 (time aware), it was 113 ± 18 s; and, for condition 3 
(sound and time aware), it was 123 ± 22 s. Thus, there was a significant reduction (p < 0.01) in the pseudo-ward 
conditions under condition 2 and 3 compared to condition 1 when participants were not aware of sound or time. 

3.3. Comparison of Sound Level under Each Experimental Condition 
As shown in Figure 3, regarding the average sound level for each experimental condition, when condition 1 
(52.2 ± 1.8 dB) was compared with condition 2 (54.5 ± 2.7 dB), there was a significant increase of 2.3 dB for 
condition 2 (p < 0.01), whereas when condition 2 (54.5 ± 2.7 dB) was compared with condition 3 (51.5 ± 2.0), a 
significant decrease of 3.0 dB (p < 0.01) for condition 3 was observed. 

3.4. Comparison of Sound Generated from Nursing Activities under Each  
Experimental Condition (Table 2) 

For experimental conditions 1 and 2, the sound level for all activities under condition 2 was higher, but no  
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Figure 2. The time required under each experimental condition, Tukey Kramer *p < 0.01.              

 

 
Figure 3. The average sound level for each experimental condition, Tukey Kramer *p < 0.01.        

 
Table 2. Variation of the average sound level from each nursing activity under each experimental condition N = 19.          

Nursing  
activity 

Average sound level generated from each activity Significant difference 

Condition 1  
(Sound and time unaware) 

Condition 2  
(Time aware) 

Condition 3  
(Sound and time aware) 

Condition  
1 vs. 2 

Condition  
2 vs. 3 

(1) Wagon 49.0 51.4 50.1 n.s. p = 0.0002 

(2) Tray 54.0 58.1 52.8 n.s. p = 0.0014 

(3) Bowl 58.3 60.5 56.0 n.s. p = 0.0002 

(4) Sink 51.4 54.1 51.7 n.s. p = 0.0003 

(5) Microwave oven 62.5 64.9 61.0 n.s. p = 0.0005 

(6) Bed guards 55.0 56.6 53.3 n.s. n.s. 

(7) Typing 46.1 47.1 46.1 n.s. n.s. 

(8) Filing 48.0 50.0 48.0 n.s. n.s. 
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statistically significant difference was observed. When the sound level was compared between condition 2 and 
condition 3, the changes in sound level for all nursing activities were lower for condition 3. In particular, for 
wagon handling, items (trays, bowls) handling, work at the sink, and using the microwave oven, the sound level 
was significantly lower (p < 0.01) for condition 3 compared to condition 2. 

3.5. Presence/Absence of Time and Sound Awareness 
Responses were obtained from all participants targeted for analysis (response rate 100%, valid response rate 
100%).  

Regarding measurements under condition 2, in response to the question “Were you aware of the time?” 10 
participants (53%) responded that they were very aware, while nine participants (47%) responded that they were 
somewhat aware. 

Under condition 3, regarding “Were you aware of the sound?” all participants responded that they were 
aware. 

4. Discussion 
4.1. Experimental Environment Setting 
The environmental sound level was maintained below 41.4 dB, closely similar to the general ward environment 
used in a previous study [3]. Since under condition 3 all participants were both time and sound aware, we be-
lieve that we were able to simulate a busy and time-pressed experimental environment. The temperature and 
humidity of the experimental room were maintained at the same level as in a general ward. 

4.2. The Effect of Time and Sound Awareness on the Sound Level Generated in  
Nursing Activities 

In studies with the ICU and emergency wards, reviewing the alarm settings and sound level in medical instru-
ments can lead to a better sound environment resulting in improved sleep quality of patients [6] or reduction in 
noise level [7]. In a study describing staff consideration and alarm sound adjustments as likely key elements in 
improving the sound environment around patients, it has also been observed that speaking in a softer voice re-
sulted in a difference of 16.78 dB compared to a louder voice for sounds generated by medical staff, and with 
proper efforts to lower the sound level, a reduction of 9.33 dB was achieved [8].  

In this study, the experiment results suggest that although time awareness clearly leads to shortening of the 
activity time, sound awareness can also result in a reduction in sound level even in a time-pressed situation. Re-
garding the sound level generated in nursing activities, the activities that resulted in reduced sound level due to 
sound awareness were wagon activity, tray activity, bowl activity, sink activity, and microwave oven activity. 
Although the recommended sound level in a ward is below 30 dB, the sound levels due to tray, bowl, and mi-
crowave oven use were high, exceeding 30 dB under condition 2 in the experiment. These three nursing activi-
ties were also the ones in which it was easier to reduce the sound level considerably by being sound aware.  

For the sound involving trays between conditions 2 and 3, a difference of 5.4 dB was the largest among the 
activities observed, and we believe that this is an activity in which it is easier to reduce the sound level by being 
sound aware. Meanwhile, under condition 2, among the five activities in which the sound level could be lowered, 
wagon and sink activities recorded quite low sound levels. Although the sound level for these two cases does not 
exceed 30 dB, we believe that these are activities wherein sound awareness can still lead to a reduction in the 
sound level. In particular, in the case of the sink, techniques such as holding the bowl closer to the faucet can 
suppress the sound of the water flow. According to previous studies, a noise level of approximately 10 dB can 
be attributed to sources, such as water flowing in lavatory sinks that patients consider unpleasant, and passing of 
wagons or catering cars during the daytime [9]. Therefore, we believe that based on the findings from our expe-
rimental data, ample room exists to devise sound reduction interventions. 

Additionally, although the sound levels due to the handling of bed rails and nursing activity recording (typing 
and filing) were lower for condition 3 compared to condition 2, the difference was not statistically significant. 
These findings suggest that in these three activities, it is difficult to reduce the sound level even with awareness 
for sound environment adjustment. 

The nursing activities selected in this study are routinely conducted in a ward, and are very likely to be per-
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formed concurrently by several medical staff. Because of this, even if there is no statistically significant differ-
ence due to a particular activity alone, when the activities overlap, the sound level is amplified, and events pers-
ist throughout the day, which can significantly affect the sound environment in a ward.   

These results suggest that in cases of clinical settings where high sound levels are common due to activities 
performed in time-pressed situations, the sound awareness of the medical staff can lead to a reduction in the 
sound level generated from nursing activities. 

5. Conclusions 
1) Regarding the performance of a series of nursing activities in a pseudo-ward, being sound aware can reduce 

the sound level by approximately 3 dB compared to the sound unaware case.  
2) In a pseudo-ward setting, being sound aware means that the sound level can be reduced in five stand-alone 

nursing activities, such as wagon handling, item (trays and bowls) handling, using the sink, and using the 
microwave oven. 

Limitations and Scope for Future Research 
As the experiments were conducted in a pseudo-ward, the simulated conditions may be different from real ward 
conditions where a mix of several sound sources exists. This paper mainly focused on the sound awareness of 
nurses. However, sound was not merely generated by nurses and the sound generated in a ward can be classified 
into 1) sound generated by medical staff, 2) sound generated by patients and their visitors, and 3) other sound, 
such as from in-hospital broadcasting microphones and nurse calls. This study was conducted in order to obtain 
basic data about the sound environment. Future studies must take into consideration the occurrence of other 
sounds in a real ward environment. 
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Abstract 
Objective: This survey aims to identify the levels of knowledge and attitudes among nurses re-
garding cancer pain management. Methods: This cross-sectional survey was undertaken at King 
Abdulaziz University Hospital, Jeddah, between September 4 and September 27, 2015. The survey 
instrument was a pre-set questionnaire comprising 39 closed-ended format questions. Partici-
pants were asked questions to assess their knowledge and attitudes about cancer pain manage-
ment and adherence to frequent misconceptions regarding opioid therapy. The chi-square test 
was used to compare differences between variables. Results: One hundred twenty-eight question-
naires were completed and analyzed. A mean sample score of 41.3% was achieved on pain-related 
knowledge questions. The average score on all 39 questions was 16.1 ± 4.6 (range, 0 - 24). Nurses 
on the male medical ward were most knowledgeable compared with those on other wards (p < 
0.001). They were also most likely to score highest on questions that assessed knowledge of pain 
management (p < 0.001). Conversely, nurses on the female surgical ward were most likely to score 
highest on issues related to pain assessment (p < 0.001) and experience in managing break-
through cancer pain (p < 0.001). Likewise, nurses on the male surgical and female medical wards 
appeared to be more knowledgeable on issues related to patient compliance (p = 0.002). Conclu-
sion: Optimization of inpatient supportive procedures should be a specific task at King Abdulaziz 
University Hospital until an oncology unit with nurses specialized in cancer care is established. 

 
Keywords 
Attitude, Breakthrough Cancer Pain, Cancer, Knowledge, Nurse, Pain Management 

 
 

1. Introduction 
Over the last decade, the number of cancer patients diagnosed and treated at King Abdulaziz University Hospital 
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(KAUH) has increased steadily [1]-[6]. Cancer patients are frequently admitted to our hospital due to acute con-
ditions, including pain, shortness of breath, bleeding, and headache or other refractory symptoms related to the 
tumor location. The emergency department admits these patients to the related medical, surgical, and gyneco-
logical wards since the hospital lacks a dedicated oncology unit with specialized oncology nurses to manage 
cancer cases.  

Cancer patients develop many health and psychological issues that have to be addressed by a specialized 
team. Unfortunately, cancer pain is still considered one of the most feared consequences in cancer patients. It 
has a profound impact on every aspect of quality of life and, therefore, is considered the leading cause of suffer-
ing in cancer patients [7] [8].  

Persistent pain is also a cause of distress for the patient’s relatives, who usually feel that the medical staff 
should be able to control the pain even if the cancer itself cannot be controlled. When the pain is not controlled, 
relatives are frustrated, and their resentment is usually a source of job dissatisfaction for the medical staff [9]. 

In a meta-analysis conducted in 2007 by the European Society of Medical Oncology [10], it was shown that 
the pooled prevalence of cancer pain was >50% in all cancer types, with the highest prevalence in head/neck 
cancer patients (70%). In a recent systematic study that reviewed the barriers hindering adequate cancer pain 
management, Oldenmenger [11] showed that the most frequently mentioned barriers for both patients and pro-
fessionals were knowledge deficits, inadequate pain assessment, and misconceptions regarding pain. 

In spite of the fact that pain relief is achievable in more than 90% of cancer cases according to the World 
Health Organization’s Cancer Pain Management guidelines [12] [13], inadequate pain relief in practice is well 
documented worldwide [14] [15]. The lack of knowledge regarding pain management by healthcare profession-
als—both practicing physicians and nurses—has emerged as one of the most significant problems related to ef-
fective pain management worldwide. This lack of knowledge can hinder the trust of cancer patients expecting a 
high level of communication and pain symptom control from their healthcare providers [16]. 

The purpose of this groundbreaking survey at KAUH was to identify the level of knowledge and attitudes 
among nurses regarding the management of cancer pain. 

2. Materials and Methods  
2.1. Design and Participants 
This cross-sectional survey was undertaken at KAUH, Jeddah, Saudi Arabia, between September 4 and Sep-
tember 27, 2015 (A total of 207 nurses working at the emergency, male medical, female medical, male surgical, 
female surgical, or gynecology wards of KAUH were invited to participate in this survey). Of these, 128 filled in 
and returned the questionnaires, representing an overall response rate of 61%. With regard to sample size the 
subjects included in the study are all the nurses working in the male surgical, female surgical, male medical, fe-
male medical, Gynecology wards and emergency department. All nurses at the pediatric and obstetric wards 
were excluded from this study, because nurses working in these wards do not care of cancer patients. Informed 
consent was sought from all participants prior to recruitment. The Research Ethics Committee at King Abdula-
ziz University approved this study.  

2.2. Survey Instrument  
The “Knowledge and Attitudes Survey Regarding Pain” tool developed by Ferrell and Bennet (B. & M., 2014) 
was administered in this study. The instrument was developed in 1978 and has been developed over the course 
of time. The content of the tool was derived from current standards of pain management as defined by the World 
Health Organization, the American Pain Society, and the National Comprehensive Cancer Network Pain Guide-
lines. Construct validity was established by comparing nurses’ scores at different levels of expertise, including 
students, fresh and former graduates, oncology nurses and senior pain experts. For the English version of the in-
strument, test-retest reliability was >0.80 and the alpha was >0.7. 

The survey instrument was a pre-set questionnaire comprising 39 closed-ended format questions. The word-
ing of survey questions was refined through a pilot study. Participants were asked questions to assess their 
knowledge and attitudes about cancer pain management and adherence to frequent misconceptions regarding 
opioid therapy reported in previous studies [10] [16] [17]. The items were selected to indicate misconceptions 
that may preclude optimal pain management in our setting. Topics for these items were divided into four main 
categories: pain management (questions 5 - 12,15, 17, 19 - 22, 24 - 26, 29, 36, and 37); pain assessment (ques-
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tions 1 - 4, 13, 16, 18, 30 - 32, 36, and 37); and nurses’ experience in characterizing and treating breakthrough 
cancer pain (questions 23, 28, 33, 34, 36, and 37); and patient compliance (questions 14, 27, and 35). Each cor-
rect answer was given a score of 1 and each wrong one a score of 0. Mean scores were compared between 
nurses working at all the surveyed wards. Items that had desired responses of ≥80% were regarded satisfactory 
and interpreted to indicate small to no substantial knowledge gaps, whereas those that achieved desired response 
rates <50% were considered unsatisfactory. 

2.3. Data Analysis 
This study was analyzed using the Statistical Package for the Social Sciences (IBM, New York, US), version 22. 
Descriptive statistics were used to define the characteristics of the study variables through counts and percen-
tages for categorical and nominal variables while continuous variables are presented as means and standard 
deviations. The chi-square test was used to compare differences between variables. Differences were considered 
statistically significant at a p-value of <0.05. 

3. Results 
A total of 128 questionnaires were completed and analyzed: 38 from nurses on the emergency ward, 30 from the 
male medical ward, 29 from the female medical ward, 24 from the male surgical ward, 5 from the female sur-
gical ward, and 7 from the gynecology ward. The respective response rates were as follows: emergency ward, 
44.0%; male medical ward, 61.2%; female medical ward, 59.2%; male surgical ward, 60.0%; female surgical 
ward, 18.5%, and gynecology ward, 58.3%.  

In general, performance on the pain-related knowledge questions was slightly below average, with a mean 
sample score of 41.3%. The average score on all 39 questions was 16.1 ± 4.6 (range, 0 - 24). A comparison of 
mean scores revealed that highest scores were achieved on issues related to nursing management of pain in can-
cer patients (mean, 9.8 ± 2.6). Conversely, patient compliance issues attained the lowest scores (mean, 0.9 ± 0.6; 
Table 1). Furthermore, nurses had insufficient experience in characterizing and treating breakthrough cancer 
pain.  

A breakdown of correct responses to all 39 questions is shown on Table 2. Nurses performed best on ques-
tions 7, 15, 21, 23, 26 and 30, with 91.1% (n = 112) responding correctly to question 21 (Figure 1). They per-
formed poorly in 23 of the questions, with the poorest responses (n = 1; 0.9%) documented for question 36B 
(Figure 2). 

Further analysis revealed that nurses on the male medical ward were most knowledgeable compared with 
those on all other surveyed wards (p < 0.001; Table 3). They were also most likely to score highest on questions 
that assessed pain management (p < 0.001). Nurses on the female surgical ward were most likely to score high-
est on questions that concerned pain assessment and experience in characterizing and treating breakthrough 
cancer pain (p < 0.001). Nurses on the male surgical and female medical wards appeared to be more knowled-
geable on issues related to patient compliance (p = 0.002). 

4. Discussion 
The way nurses perceive pain in cancer patients is important for the optimal management of pain; therefore, 
knowledge deficits and improper attitudes may hinder their appropriate responses to patients’ pain relief needs.  

 
Table 1. Comparison of mean scores of different knowledge questions by category.                                     

Variables Range Mean (SD) 

Pain management 0 - 15 9.8 (2.6) 

Pain assessment 0 - 10 4.6 (2.1) 

Nurses experience in characterizing and treating BTCP 0 - 6 3.6 (1.5) 

Patient compliance 0 - 2 0.9 (0.6) 

Abbreviations: BTCP, breakthrough cancer pain; SD, standard deviation. 
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Table 2. Proportion of correct responses by the nurses.                                                          

Questions Frequency (percent) 

1. Vital signs are always reliable indicators of the intensity of a patient’s pain. 19 (15.2%) 

2. Because their nervous system is underdeveloped, children under two years of  
age have decreased pain sensitivity and limited memory of painful experiences. 44 (36.7%) 

3. Patients who can be distracted from pain usually do not have severe pain. 41 (33.3%) 

4. Patients may sleep in spite of severe pain. 18 (14.4%) 

5. Aspirin and other nonsteroidal anti-inflammatory agents are  
NOT effective analgesics for painful bone metastases. 30 (24.6%) 

6. Respiratory depression rarely occurs in patients who have been  
receiving stable doses of opioids over a period of months. 73 (59.3%) 

7. Combining analgesics that work by different mechanisms (e.g., combining an NSAID with an opioid)  
may result in better pain control with fewer side effects than using a single analgesic agent. 103 (82.4%) 

8. The usual duration of analgesia of 1-2 mg morphine IV is 4 - 5 hours. 31 (25.0%) 

9. Research shows that promethazine (Phenergan) and hydroxyzine (Vistaril)  
are reliable potentiators of opioid analgesics. 48 (40.3%) 

10. Opioids should not be used in patients with a history of substance abuse. 19 (15.7%) 

11. Elderly patients cannot tolerate opioids for pain relief. 50 (41.3%) 

12. Patients should be encouraged to endure as much pain as possible before using an opioid. 40 (32.8%) 

13. Children less than 11 years old cannot reliably report pain so clinicians  
should rely solely on the parent’s assessment of the child’s pain intensity. 42 (34.7%) 

14. Patients’ spiritual beliefs may lead them to think pain and suffering are necessary. 76 (61.8%) 

15. After an initial dose of opioid analgesic is given, subsequent doses  
should be adjusted in accordance with the individual patient’s response. 104 (85.2%) 

16. Giving patients sterile water by injection (placebo) is a useful test to determine if the pain is real. 79 (64.8%) 

17. Vicodin (hydrocodone 5 mg + acetaminophen 500 mg)  
PO is approximately equal to 5 - 10 mg of morphine PO. 56 (47.5%) 

18. If the source of the patient’s pain is unknown, opioids should not be used during  
the pain evaluation period, as this could mask the ability to correctly diagnose the cause of pain. 12 (9.8%) 

19. Anticonvulsant drugs such as gabapentin (Neurontin) produce optimal pain relief after a single dose. 57 (47.5%) 

20. Benzodiazepines are not effective pain relievers unless the pain is due to muscle spasm. 90 (75.0%) 

21. Narcotic/opioid addiction is defined as a chronic neurobiologic disease, characterized  
by behaviors that include one or more of the following: impaired control  
over drug use, compulsive use, continued use despite harm, and craving. 

112 (91.1%) 

22. The recommended route of administration of opioid analgesics  
for patients with persistent cancer-related pain is: 21 (17.5%) 

23. The recommended route administration of opioid analgesics for patients with brief,  
severe pain of sudden onset such as trauma or postoperative pain is: 97 (80.8%) 

24. Which of the following analgesic medications is considered the drug of  
choice for the treatment of prolonged moderate to severe pain for cancer patients? 85 (70.8%) 

25. Which of the following intravenous doses of morphine administered  
over a 4 hour period would be equivalent to 30 mg of oral morphine given 4 hours? 13 (10.9%) 

26. Analgesics for post-operative pain should initially be given 98 (83.1%) 
27. A patient with persistent cancer pain has been receiving daily opioid analgesics for 2 months.  
Yesterday the patient was receiving morphine 200 mg/hour intravenously.  
Today he has been receiving 250 mg/hour intravenously. The likelihood of the patient developing clinically 
significant respiratory depression in the absence of new comorbidity is 

10 (8.4%) 
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Continued 

28. The most likely reason a patient with pain would request increased doses of pain medication is: 86 (72.3%) 

29. Which of the following is useful for treatment of cancer pain? 60 (50.0%) 

30. The most accurate judge of the intensity of the patient’s pain is 96 (81.4%) 

31. Which of the following describes the best approach for cultural  
considerations in caring for patients in pain? 54 (46.2%) 

32. How likely is it that patients who develop pain already have an alcohol and/or drug abuse problem? 25 (25.0%) 

33. The time to peak effect for morphine given IV is 63 (53.8%) 

34. The time to peak effect for morphine given orally is 29 (24.8%) 

35. Following abrupt discontinuation of an opioid, physical dependence is manifested by the following: 23 (20.2%) 

36A. On the patient’s record you must mark his pain on the scale below.  
Circle the number that represents your assessment of Andrew’s pain. 63 (55.8%) 

36B. Your assessment, above, is made two hours after he received morphine 2 mg IV.  
Half hourly pain ratings following the injection ranged from 6 to 8 and he had  
no clinically significant respiratory depression, sedation, or other untoward side effects. 

1 (0.9%) 

37A. On the patient’s record you must mark his pain on the scale below.  
Circle the number that represents your assessment of Robert’s pain: 78 (70.3%) 

37B. Your assessment, above, is made two hours after he received morphine 2 mg IV. Half hourly pain rat-
ings following the injection ranged from 6 to 8 and he had no clinically significant respiratory depression, 
sedation, or other untoward side effects 

16 (13.8%) 

 

 
Figure 1. Knowledge and attitude items that had desired responses of 80% or more of the respondents.                    

 

 
Figure 2. Knowledge and attitude items that had responses of 50% or less of the respondents.                            
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Table 3. Comparison of nurses mean scores on knowledge and attitude questionsa.                                     

Variables Male  
surgical ward 

Female  
surgical  

ward 

Female  
medical  

ward 

Gynecology 
ward 

Male  
medical  

ward 
ER p-value 

Pain knowledge 14.7 ± 5.6 19.4 ± 2.6 15.5 ± 3.7 10.0 ± 0.6 19.8 ± 2.2 15.2 ± 4.5 <0.001b 

Pain management 9.2 ± 3.2 11.0 ± 1.6 9.0 ± 2.4 7.9 ± 0.7 11.5 ± 1.6 9.7 ± 2.9 <0.001b 

Pain assessment 3.5 ± 1.7 7.0 ± 1.9 3.9 ± 1.5 0.9 ± 0.7 6.5 ± 1.4 4.7 ± 1.8 <0.001b 

Nurses experience in  
characterizing and treating BTCP 2.4 ± 1.6 4.4 ± 0.9 3.8 ± 1.4 0.4 ± 0.5 4.3 ± 0.6 4.2 ± 0.8 <0.001b 

Patient compliance 1.1 ± 0.3 1.0 ± 1.0 1.1 ± 0.6 0.9 ± 0.4 0.8 ± 0.6 0.6 ± 0.5 0.002b 

Abbreviations: BTCP, breakthrough cancer pain; ER, emergency room; SD, standard deviation. aThe data are presented as mean ± SD unless otherwise 
specified. bSignificant using one-way ANOVA at p < 0.05. 

 
Overall, this sample of nurses appeared to have insufficient knowledge and inappropriate attitudes about cancer 
pain management, as determined by their overall scores. Furthermore, when individual items were analyzed, we 
identified specific knowledge gaps in pain assessment and management, which are similar to those reported 
about nurses in other countries [18]-[20]. 

It is important that nurses are unequivocal about their beliefs and attitudes regarding cancer pain management 
before attempting to address the concerns of their patients. Unfortunately, gaps in cancer pain management and 
inadequate attitudes are not uncommon among nurses. Similar to our report, other authors [18]-[20] found that 
nurses had knowledge deficits and inappropriate attitudes about cancer pain management. In one survey that 
sought to examine nurses’ knowledge and attitudes related to pain management among a sample of Australian 
acute care nurses [21], it was found that performance on the formal measure of pain-related knowledge was of 
moderate standard. However, contrary to our report, where we found a mean sample score of 41.3% on the 
pain-related knowledge questions, those authors found a correct rate of about 61.0%. Further, they found that 
pharmacological management was the domain that attained the least scores, with a correct rate of 51.0%. While 
we did not categorize our survey questions into pharmacological management or treatment domains, an analysis 
of individual items showed that nurses performed poorly on issues related to pain management and pharmaco-
logical treatment of pain in cancer patients.     

In this study, nurses had poor experience in managing cancer pain. Several factors may explain this observa-
tion: (a) fear of patient addiction to opioid medications, (b) concern about the adverse effects of the medications, 
and (c) fear of tolerance to the drug. This finding has also been reported by other authors who, in addition, found 
that nurses faced difficulties in differentiating breakthrough cancer pain from insufficiently controlled back-
ground pain [22]. It is plausible that the difficulties encountered by our nurses may be due to their inability to 
identify breakthrough cancer pain as a subtype that occurs in spite of relatively optimally controlled background 
pain. However, a number of factors are reportedly involved in the undertreatment and management of break-
through cancer pain, which may explain the differences observed between nurses in different regions. These in-
clude cultural, educational, logistic, health resource utilization, political, and religious factors [23] as well as 
those related to patients and to the healthcare staff [15]. A point of concern is the fact that only 55.8% of our 
nurses could correctly assess the severity of a patient’s pain and only 0.9% could correctly determine the right 
action to take after assessing a patient two hours following intravenous morphine (2 mg). 

Most studies pertaining to nurses’ knowledge and attitudes toward cancer pain management focused on spe-
cific nurse populations and practice settings [18] [19] [21] [22] [24]. In this study, however, we included nurses 
working on different wards at an academic teaching center. While there is no clear explanation why nurses on 
specific wards appeared to be more knowledgeable than those on other wards, the differences observed between 
the nurses may be due to differences in routines. In addition, it is plausible that nurses on particular wards have 
little or no access to Continuing Medical Education activities specific to the management of cancer pain. In a 
previous study that assessed knowledge and attitudes toward pain management between oncology and nonon-
cology nurses [25]-[27], the authors found that oncology nurses understood pain management principles than 
their nononcology counterparts. It was suggested that knowledge differences between the two groups were 
probably related to the educational preparation of oncology nurses to pain management courses, which were ad-
ditional educational programs or post registration training courses [28] [29]. As a result, most oncology nurses 
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were better prepared to management pain and recognize the importance of individual pain management tasks, 
whether these were pharmacological or nonpharmacological. While some researchers [30] reported that nurses 
working on oncology wards were concerned about taking more courses on analgesia, other investigators [28] [29] 
[31] found that nurses were not confident about their knowledge of pain management since their basic training 
did adequately prepare them to care for cancer patients in pain.    

Although this study is the first attempt to assess nurses’ knowledge and attitudes regarding cancer pain man-
agement at our institution, it should be interpreted in light of its limitations. The cross-sectional design of this 
survey and the lack of information about the influence of demographic variables preclude any inferences being 
drawn about the correlation between demographic characteristics and cancer pain knowledge. In addition, our 
study was based on a small, single-center sample of nurses at five wards of our institution. Thus, our findings 
cannot be extrapolated to other groups, such as nurses on the pediatric wards. Further research will be needed to 
investigate the influence of demographic variables on cancer pain management concept.    

However, this survey is a preliminary step to help decision makers design workshops that address important 
areas in cancer pain management. A follow-up and second assessment will be necessary to evaluate the benefits 
gained from organizing such workshops and subsequently help the administration to create long-term programs 
that will help improve the care of cancer patients at our institution. 

5. Conclusion   
In conclusion, inpatient care is probably an unavoidable step in the cancer trajectory. Until the establishment of 
an oncology unit with nurses specialized in cancer care, optimization of inpatient supportive procedures should 
be a specific task at King Abdulaziz University Hospital. Alternatively, consideration should be given to devel-
op training programs aimed at educating nurses on issues related to pain management, pain assessment, break-
through cancer pain, and patient compliance.   
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Abstract 
The prevalence of periodontal disease among pregnant women increases with gestational age. 
Therefore, oral health education in the early stage of pregnancy should prevent periodontal dis-
ease and decrease the risk of an adverse pregnancy outcome such as preterm delivery and low 
birth weight. However, there has been no study on oral health care intervention for prevention of 
periodontal disease during pregnancy. The purpose of this study was to examine the efficiency of 
an oral health education program on periodontal disease among Japanese low-risk pregnant 
women. A total of 207 pregnant women before 20 weeks of gestation were recruited. The first 131 
of them were assigned to the control group and the remaining 76 to the experimental group. The 
experiment participants received an oral health education program including the toothpick 
brushing method in their early stage of pregnancy. Improvement of the self-assessment score of 
periodontal symptoms was used as a binary outcome variable. A logistic regression analysis indi-
cated that the intervention (OR = 3.83) and proficiency of the toothpick brushing method (OR = 
24.93) were statistically significant predictors of the outcome in the late stage of pregnancy. The 
positive outcome appeared after practice of the toothpick method brushing for 20 or more weeks, 
and was associated with the decrease in the log-transformed proportion of the count of Candida 
species in salivary microbiota (p = 0.026). 

http://www.scirp.org/journal/ojn
http://dx.doi.org/10.4236/ojn.2016.64029
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1. Introduction 
Prevalence of gingival inflammation increases in pregnancy and the increased plasma levels of estrogen and 
progesterone are believed to be responsible for this poorer oral health status although its mechanism is not fully 
revealed [1]. Vogt et al. reported that the prevalence of periodontal disease (PD) increased with gestation age 
[2].   

An oral health education program in the early stage of pregnancy will help pregnant women keep their oral 
health throughout their pregnancy. American College of Obstetricians and Gynecologists, Committee on Health 
Care for Underserved Women recommends oral health care during pregnancy [3]. However, many people 
wrongly believe that decreased dental health is unavoidable during pregnancy [4] and only a few women receive 
dental health checkup during pregnancy. It is necessary to provide them with oral health education to prevent 
PD. However, there has been no study on such an intervention for prevention of PD during pregnancy.  

Moreover, it is very likely that PD is a risk factor for preterm birth and low birth weight (LBW) according to 
the case-control study by Offenbacher et al. [5] and the prospective study by Jeffcoat et al. [6]. Although it is 
not clear whether the treatment of PD during pregnancy is effective in preventing preterm birth or LBW [7]-[9], 
it is very likely that the risk of preterm birth and LBW can be lowered by prevention of PD. 

The purpose of this study was to examine the effectiveness of an oral health education program on the self- 
assessed status of oral health related to PD. 

2. Methods 
2.1. Research Design 
Our study was based on the assumption that the status of oral health related to PD is affected by oral health and 
other lifestyle behaviors and psychological status. A quasi-experimental research design was adopted to avoid 
contact between the experiment and control participants because the research was carried out at one hospital. 
The period of data collection was from September of 2007 to March of 2010. In the beginning the participants 
were placed in the control group and then later others were assigned to the experimental group. 

2.2. Inclusion Criteria 
We recruited healthy pregnant women before 20 weeks of singleton pregnancy without medical history of di-
abetes or hypertension. 

2.3. Data Collection and Intervention 
The questionnaire responses and oral microbial materials were collected by an author (M. N. or A. S.) and a 
dental hygienist when they met the participants three times during pregnancy. The experimental group partici-
pants received an educational program at the time of the first survey, and received a plaque checks four or more 
weeks after the first and second surveys. 

The gestational age of the subjects was 8 - 19 weeks (hereafter designated as T1) for the first survey, 20 - 29 
weeks (T2) for the second survey, and 30 - 38 weeks (T3) for the third survey, with four or more weeks intervals. 
There were a few exceptions allowing up to three weeks of deviation for the convenience of participants (Table 
1). 

2.4. Questionnaire 
The following scales were used to assess the factors that would affect the state of oral health related to PD. 
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Table 1. Schedule of data collection and intervention. The intervention included an oral health education, toothpick-method 
brushing training, and plaque checks with assessment of OHI-S.                                                    

Activity Gestational age Data collected Intervention 

Baseline survey 8 - 19 weeks (=T1) 
QD at T0 
QD at T1 
OB at T1 

Show an educational video for prevention of PD and  
teach toothpick brushing method using a dental model 

Plaque check #1 4 or more weeks after T1 OHI-S #1 Show stained plaque and correct brushing 

Intermediate survey 20 - 29 weeks (=T2) QD at T2 
OB at T2 Consultation if necessary 

Plaque check #2 4 or more weeks after T2 OHI-S #2 Show stained plaque and correct brushing 

Final survey 30 - 38 weeks (=T3) QD at T3 
OB at T3 Consultation if necessary 

QD: questionnaire data; T0: before pregnancy; OB: oral bacteria; OHI-S: Simplified Oral Hygiene Index. 

2.4.1. The Self-Assessment of Periodontal Disease (SAPD) 
This scale developed by Nakamura et al. consists of six questions about subjective evaluation (each on a 
four-grade Likert scale) of symptoms of PD, such as gingival bleeding, subgingival abscess, and gingivalgia. Its 
discriminating validity was checked with diagnoses based on Community Periodontal Index (CPI) using mul-
tiple logistic regression analysis. The predictive accuracy depended on age: 71% for 20 s, 75% - 77% for 30 s, 
and 80% - 82% for 40 s, which reflects the fact that severe PD increases from 30 s [10]. 

We used SAPD to evaluate the effect of the intervention. As the outcome variable, we used a binary variable 
representing improvement of SAPD (whether the score decreased or not from the score before pregnancy) at T2 
and T3 instead of SAPD itself to best avoid the effects of individual tendencies in rating and the difference at the 
baseline. 

2.4.2. Oral Hygiene Behaviors 
Oral hygiene behaviors were assessed by the frequency and duration of tooth brushing, the use of mouthrinse, 
and frequency of scaling. Subjective rating of sufficiency of oral health education they had received to date was 
also asked at T3. 

2.4.3. Lifestyle Habits/Psychological State 
The questionnaire included questions about lifestyle habits: eating (20 items), sleeping (4 items), physical exer-
cise (1 item), drinking (1 item), and smoking (1 item). Also, the psychological state was measured using the 
Japanese version of General Health Questionnaire (GHQ 28) [11]. 

2.5. Microbial Counts 

The status of the microbial environment in the mouth was assessed by culture methods followed by identifica-
tion of microorganism by PCR. The total cultivable microbial count, prevalence of Candida species and Sta-
phylococcus aureus, and the proportion of counts of Candida species and S. aureus to the total cultivable micro-
bial count were used for analysis of association of microbiota with the outcome. The methods of culture and 
PCR are described in Fujiwara et al. [12]. For count n, log(n + 1) was used in data analyses. 

2.6. Oral Health Education Program 

Following the data collection at T1, experiment participants received an oral health education using a DVD dis-
player and training of the toothpick brushing method by a dental hygienist. They received plaque checks four or 
more weeks after T1 and T2. Consultation regarding tooth brushing was provided on request after data collec-
tion at T2 and T3. No restriction was made about additional oral health activities, and the frequencies of use of 
dental floss, mouthrinse, and professional plaque control during the intervention period were asked in the ques-
tionnaire. 
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2.6.1. Oral Health Education Using a DVD Player 
A 15-minute program for prevention of PD provided the experiment participants with the knowledge for regular 
plaque control, smoking cessation, obesity prevention, relieving stress, and physical exercise. 

2.6.2. Training of Tooth Brushing 
For tooth brushing in intervention we employed the toothpick method, which was designed to remove dental 
plaque and relieve inflammation in interdental area, and has been proved to be effective with self-brushing by 
healthy dental students [13], professional brushing for malodor periodontal patients [14], and an educational in-
tervention for patients with mental disorders [15]. 

The following directions were used in training experiment participants for toothpick method by a dental hy-
gienist and illustrated by photographs using a plastic model in the leaflet given to the trainees. 

1) Place the tips of the bristles on the gingival margin toward the crown at an angle of 30 degrees on the ves-
tibular surface and vertically on the lingual surface. 

2) Push the bristles into the interdental area and then pulled them out. Repeat this stroke seven or eight times 
in each interdental area. 

The participants used a toothbrush with two rows of nylon bristles, five tufts per row, and 50 filaments per 
tuft specially designed for the toothpick method (PMJ V7). 

2.6.3. Plaque Check 
Simplified Oral Hygiene Index (OHI-S) [16] was employed to assess the status of oral hygiene. 

2.7. Method of Analysis 
The effects of intervention and other factors on the outcome variable were examined for statistical significance 
by cross tables and logistic regression analysis (LRA). The relation of the outcome with microbial data was ex-
amined by Mann-Whitney’s U test and cross tables. The statistical software package SPSS (version 22) was 
used for these analyses. 

2.8. Ethical Consideration 
This research was approved by the IRB of Japanese Red Cross Hiroshima College of Nursing. The subjects were 
those who provided written consent to participate in the study after a process of informed consent using both 
oral and written explanation. The saliva collection, tooth-brushing education, and plaque check were carried out 
in a room for privacy. 

3. Results 
3.1. Participants 
A total of 207 participants were recruited. The first 131 of them were assigned to the control group and the rest 
to the experimental group (n = 76). Table 2 shows their obstetric history about parity and the outcome of the 
pregnancy. The proportion of multipara was higher in the control group although the difference was not statisti-
cally significant at 5% level. The age, stature, body weight, gestational age, and birth weight are shown in Table 
3, where no statistical significant difference was detected between the two groups. There was no statistically 
significant group difference in lifestyle habits (sleeping, eating, drinking, and smoking), oral health behaviors 
(tooth brushing, rinsing, flossing, and dental health check), except that the control group enjoyed sports more 
frequently (chi2 = 4.544, d.f. = 1, p = 0.048) and had higher average of GHQ score (p = 0.002). 

3.2. Measurements and Interventions 
The data were collected from each participant at three scheduled times by questionnaires and salivary samplings. 
These times will be designated as T1, T2, and T3, and T0 designates the time period just before pregnancy. The 
questionnaire at T1 included the responses to questions about the statuses at T0 and T1. The results of dental 
plaque checks (OHI-S) four or more weeks after T1 and T2 will be designated as OHI-S #1 and OHI-S #2. 

Table 4 shows rate of attendance of participants in each survey. The attendance rate did not differ between 
groups at T2 (exact test, p = 0.443). At T3, however, the attendance rate in the experimental group (61.8%) was  
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Table 2. Parity and outcome of the pregnancy of the participants.                                                   

Classification 
Experimental group Control group Group difference 

n (%) n (%) (exact test) 

(Parity)      

Primipara 37 (48.7) 47 (35.9)  

Multipara 37 (48.7) 79 (60.3) p = 0.102 

Unknown 2 (2.6) 5 ( 3.8)  

(Outcome of pregnancy)      

Normal delivery 60 (78.9) 99 (75.6)  

Abortion/Premature delivery 3 (3.9) 9 ( 6.9) p = 0.538 

Unknown (hospital transfer) 13 (17.1) 23 (17.6)  

Total 76 (100.0) 131 (100.0)  

 
Table 3. Physical attributes of participants, gestational age at delivery, and birthweight.                                 

Attribute of 
participants 

Experimental group Control group Group difference 

n Mean SD Range n Mean SD Range t-value p 

Age 74 29.3 5.0 17 - 38 127 29.3 5.6 17 - 45 −0.082 0.935 

Stature (cm) 74 157.2 5.0 148 - 170 127 157.7 5.4 145 - 173 0.549 0.584 

Body weight* (kg) 72 51.7 9.1 37 - 96 124 51.9 9.0 37 - 98 0.197 0.844 

Delivery weeks 62 40.9 1.3 38 - 43 101 41.1 1.3 37 - 43 0.752 0.453 

Birth weight (kg) 62 3.01 0.34 2.37 - 3.89 102 3.00 0.36 2.04 - 4.02 −0.101 0.920 

*body weight before pregnancy answered at baseline survey. 
 

Table 4. Sample size and gestational age of subjects participated in the surveys. The percentage after sample size n indicates 
the rate of attendance of participants.                                                                          

Data collection 

Experimental group Control group Group difference 

n (%) 
Gestational week 

n (%) 
Gestational week （Mann-Whitney） 

Mean SD Range Mean SD Range U z p 

Baseline survey 76 (100) 12.7 2.1 8 - 20 131 (100) 12.8 2.3 817 4858.0 −0.293 0.770 

Plaque check #1 59 (77.6) 18.0 2.8 13 - 27        
Intermediate survey 56 (73.7) 23.1 2.9 19 - 32 99 (75.6) 23.0 2.1 20 - 29 2666.5 −0.399 0.690 

Plaque check #2 49 (64.5) 26.9 2.8 23 - 36        
Final survey 47 (61.8) 33.1 2.8 27 - 40 98 (74.8) 34.2 1.7 29 - 40 1657.5 −2.779 0.005 

Perfect attendance 46 (60.5)    87 (66.4)       

 
lower than in the control group (74.8%) with statistical significance (exact test, p = 0.035) due to the group dif-
ference in the rate of attendance at T3 among the participants who were absent at T2; they were 35.3% (12/34) 
in the control group and 4.8% (1/21) in the experimental group (exact test, p = 0.017). There was no statistically 
significant group difference in the final perfect attendant rate: 66.4% (87/131) in the control group and 60.5% 
(46/76) in the experimental group (exact test, p = 0.452).  

The gestational age did not differ between groups for T1 and T2, but that of T3 was somewhat earlier in the 
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experimental group (33.1 ± 2.8 weeks) than in the control group (34.2 ± 1.7 weeks). This resulted from setting 
the date in accordance with the convenience of participants (Table 4). 

Since the gestational age of T3 was not statistically associated with improvement of SAPD, the effect must be 
very limited. Theoretically, however, the effect is not negligible as the outcome could change between T2 and 
T3. Therefore, the gestational age at T3 was included among the possible predictors for stepwise selection in 
LRA. 

3.3. Subjective Rating of Periodontal Symptoms 
SAPD0, SAPD1, SAPD2, and SAPD3 shall denote the scores of SAPD at T0, T1, T2, and T3. Imp2 and Imp3 
shall denote the improvement of periodontal symptoms at T2 and T3. Thus, if SAPD2 < SAPD0 then Imp2 = 1 
(positive outcome) else Imp2 = 0 (non-positive outcome), and if SAPD3 < SAPD0 then Imp3 = 1 (positive out-
come) else Imp3 = 0 (non-positive outcome).  

The group difference on the rate of positive outcome was examined to evaluate the effect of intervention at T2 
and T3 (Table 5). The rate of positive outcome was almost the same (22% and 23%) for the two groups at T2. 
At T3, however, it nearly doubled in the experimental group while it slightly decreased in the control group. The 
exact test of cross tables indicated that no substantial effect of intervention emerged at T2, and a positive effect 
emerged at T3. The OR of this positive outcome (at T3) for our educational intervention was compared between 
those who showed improvement of SAPD at T2 and the rest (Table 6). In both of them the intervention yielded 
similar ORs (3.11 vs 3.57) and the Breslow-Day’s test indicated that the effect of intervention on the outcome at 
T3 did not depend on the status of periodontal symptoms at T2, which validated the Mantel-Haenszel’s estima-
tion of common OR (=3.44). 

 
Table 5. The outcome of intervention at T2 and T3 expressed by existence of improvement of the status of periodontal 
symptoms compared to the status before pregnancy.                                                             

Time Outcome 
Experimental group Control group Total Group difference 

(exact test) OR 
n (%) n (%) n (%) 

T2 
Positive 

Non-positive 
(Imp2 = 1) 
(Imp2 = 0) 

12 
42 

(22.2) 
(77.8) 

21 
69 

(23.3) 
(76.7) 

33 
111 

(22.9) 
(77.1) p = 1.000 0.94 

Total  54 (100.0) 90 (100.0) 144 (100.0) 

T3 
Positive 

Non-positive 
(Imp3 = 1) 
(Imp3 = 0) 

19 
25 

(43.2) 
(56.8) 

20 
67 

(23.0) 
(77.0) 

39 
94 

(29.3) 
(70.7) p = 0.025 2.53 

Total  44 (100.0) 87 (100.0) 133 (100.0) 

 
Table 6. The effect of intervention on the outcome at T3 (Imp3) assessed by OR and examination of its dependence on the 
status at T2 (Imp2).                                                                                            

Outcome at T2 Group 
Outcome at T3 

OR Group difference  
(exact test) Positive 

(Imp3 = 1) 
Non-positive 
(Imp3 = 0) Subtotal Positive % 

Positive 
(Imp2 = 1) 

Experimental 
Control 

8 
9 

2 
7 

10 
16 

80.0 
56.3 3.11 p = 0.399 

Subtotal 17 9 26 65.4 

Non-positive 
(Imp2 = 0) 

Experimental 
Control 

11 
7 

22 
50 

33 
57 

33.3 
12.3 3.57 p = 0.027 

Subtotal 18 72 90 20.0 

Total 
Experimental 

Control 
19 
16 

24 
57 

43 
73 

44.2 
21.9 2.82 p = 0.020 

Subtotal 35 81 116 30.2 

Dependence of OR on Imp2 (Breslow-Day’s test) Effect of intervention (Mantel-Haenszel’s estimation) 

Chi-square Probability  Common OR of positive outcome 95% CI of common OR 

0.016 0.899 (n.s.) 3.44 1.36 - 8.70 
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3.4. LRA of Binary Outcome 
The variables that exhibited statistically significant group difference and parity were included in the LRA to 
predict binary outcome Imp2 and Imp3. The parity was unconditionally included and others were subject to se-
lection by the variable reduction method. First, the whole sample was analyzed where the group assignment was 
included as a predictor. Second, the data of the experimental group was analyzed. 

3.4.1. LRA of Outcome at T2 (=Imp2) 
Affirmative rating of sufficiency of oral health education and regular scaling before pregnancy contributed to 
positive outcome (Imp2 = 1, i.e., SAPD2 < SAPD0) with statistical significance (Table 7). The omnibus test 
proved statistical significance of the model coefficients (chi2 = 10.203, d.f. = 3, p = 0.017). The Hosmer & Le-
meshow’s test indicated a good fit of the logistic regression model obtained (chi2 =0.381, d.f. = 5, p = 0.996). 

The exp(B) in the table, which is interpreted as the odds ratio of positive outcome (Imp2 = 1) with other pre-
dictors unchanged, was 3.03 for sufficient oral health education and 2.68 for regular scaling before pregnancy. 
The odds ratio of positive outcome for multiparity was 1.76 although not statistically significant. 

The univariate odds ratio of positive outcome (Imp2 = 1) was 2.89 for sufficient oral health education, 2.78 
for regular scaling, and 1.60 for multiparity. 

3.4.2. LRA of Outcome at T3 (=Imp3) 
The statistically significant predictors were Imp2, mouthrinse at T1, being assigned to experimental group, and 
regular scaling before pregnancy (Table 8). The omnibus test of the coefficients indicated statistical significance 
(chi2 = 39.764, d.f. = 5, p = 1.7E−7), and the Hosmer & Lemeshow’s test indicated a sufficient fit of the model 
obtained (chi2 = 7.306, d.f. = 6, p = 0.293). The odds ratio of positive outcome (Imp3 = 1, i.e., SAPD3 < SAPD0) 
expressed by exp(B) in the table was 9.92 for Imp2, 6.08 for mouthrinse at T1, 3.83 for assignment to experi-
mental group, and 3.35 for regular scaling before pregnancy. The odds ratio of multiparity was 1.59 although not 
statistically significant. 

The univariate odds ratio was 7.56 for Imp2, 3.68 for mouthrinse at T1, 2.55 for assignment to experimental 
group, and 1.99 for regular scaling before pregnancy. The univariate odds ratio of parity was 1.68. 

 
Table 7. Logistic regression analysis of Imp2 (outcome at T2).                                                    

Predictor variable B S.E. Wald p exp(B) 
95% CI of exp(B) 

L. L. U. L. 

Sufficient oral health education 

Regular scaling before pregnancy 

Multipara 

(Constant) 

1.110 

0.987 

0.564 

−2.494 

0.551 

0.502 

0.456 

0.584 

4.05 

3.86 

1.53 

18.22 

0.044 

0.049 

0.215 

<0.001 

3.03 

2.68 

1.76 

0.08 

1.03 

1.00 

0.72 

 

8.94 

7.18 

4.29 

 

L.L. & U.L. = Lower & Upper Limits. 
 

Table 8. Logistic regression analysis of Imp3 (outcome at T3).                                                    

Predictor variable B S.E. Wald p exp(B) 
95% CI of exp(B) 

L. L. U. L. 

Imp2 (positive outcome at T2) 

Mouthrinse at T1 

Assigned to experimental group 

Regular scaling before pregnancy 

Multipara 

(Constant) 

2.294 

1.805 

1.344 

1.210 

0.465 

−4.309 

0.572 

0.590 

0.522 

0.590 

0.512 

1.001 

16.09 

9.35 

6.64 

4.20 

0.83 

18.54 

6.0E−5 

0.002 

0.010 

0.040 

0.363 

1.7E−5 

9.92 

6.08 

3.83 

3.35 

1.59 

0.01 

3.23 

1.91 

1.38 

1.05 

0.58 

 

30.43 

19.32 

10.66 

10.67 

4.35 

 

L.L. & U.L. = Lower & Upper Limits. 
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3.4.3. LRA of Outcome at T2 in Experimental Group 
An LRA of Imp2 was carried out using the dataset including the variables related to the intervention. The sample 
size was 50. As shown in Table 9, only the regular scaling before pregnancy was statistically significant predic-
tor. The omnibus test indicated the tendency toward statistical significance of the model (chi2 = 4.799, d.f. = 2, 
p = 0.091) and the Hosmer & Lemeshow’s test indicated a good fitting of the model (chi2 = 0.467, d.f. = 2, p = 
0.792). 

The univariate odds ratio for regular scaling before pregnancy was 5.29, which is almost equal to exp(B) ( = 
5.28). 

3.4.4. LRA of Outcome at T3 in Experimental Group 
An LRA of Imp3 was carried out using the dataset including the variables related to the intervention. Although 
the sample size was small (n = 39), the omnibus test indicated statistical significance of the model (chi2 = 
19.475, d.f. = 4, p = 0.001). The Hosmer & Lemeshow’s test indicated a good fit of the model (chi2 = 1.368, d.f. 
= 5, p = 0.928). As shown in Table 10, proficiency of toothpick method brushing (OR = 24.93), mouthrinse at 
T1 (OR = 13.56), and Imp2 (OR = 13.08) were statistically significant predictors, and the contribution of multi-
parity (OR = 5.75) approached statistical significance (p = 0.091). 

The univariate odds ratio was 5.45 for proficiency of toothpick method brushing, 3.38 for mouthrinse at T1, 
8.00 for Imp2, and 1.75 for multiparity. The difference from the multivariate results can be explained by the 
negative correlations within these variables. 

3.4.5. Brushing Proficiency and Dental Plaque 
The score of OHI-S was compared between those who rated affirmatively and those who rated negatively about 
their proficiency of toothpick method brushing. Mann-Whitney’s U indicated that those who highly rated their 
proficiency had lower plaque score in both the comparisons of OHI-S #1 (one sided p = 0.037) and OHI-S #2 
(one sided p = 0.024). 

3.4.6. Relation of Microbiota with the Outcome 
The total cultivable microbial count exhibited no statistically significant association with Imp2 and Imp3 in both 
groups. The proportion of Candida count at T1 was positively associated with Imp2 (p = 0.005) and Imp3 (p = 
0.009) only in the experimental group, while that of Staphylococci exhibited no such difference. 

 
Table 9. Logistic regression analysis of Imp2 (outcome at T2) in experimental group.                                   

Predictor variable B S.E. Wald p exp(B) 
95% CI of exp(B) 

L. L. U. L. 

Regular scaling before pregnancy 

Multipara 

(Constant) 

1.664 

0.076 

−1.702 

0.755 

0.691 

0.533 

4.86 

0.01 

10.18 

0.028 

0.912 

0.001 

5.28 

1.08 

0.18 

1.20 

0.28 

 

23.19 

4.18 

 

L.L. & U.L. = Lower & Upper Limits. 
 

Table 10. Logistic regression analysis of Imp3 (outcome at T3) in experimental group.                                  

Predictor variable B S.E. Wald p exp(B) 
95% CI of exp(B) 

L. L. U. L. 

Brushing proficiency at T2 

Mouthrinse used at T1 

Imp2 (positive outcome at T2) 

Multipara 

(Constant) 

3.216 

2.607 

2.571 

1.750 

−3.013 

1.322 

1.145 

1.156 

1.034 

1.073 

5.92 

5.18 

4.95 

2.86 

7.89 

0.015 

0.023 

0.026 

0.091 

0.005 

24.93 

13.56 

13.08 

5.75 

0.05 

1.87 

1.44 

1.36 

0.76 

 

332.46 

128.97 

126.00 

43.68 

 

L.L. & U.L. = Lower & Upper Limits. 
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The prevalence of Candida species was 38.2% (78/204) at T1, 41.1% (62/151) at T2, and 44.3% (62/140) at 
T3 without statistically significant group difference. Interestingly, the rate of positive outcome among Candi-
da-positive subjects exhibited a significant group difference at both T2 and T3. Their rate of positive outcome at 
T2 was 38.9% (7/18) in the experimental group which was significantly greater than12.8%（5/39）in the control 
group (exact test, p = 0.037). Their rate of positive outcome at T3 was 50.0% (8/16) in experimental group 
which was significantly greater than 19.4% (7/36) in the control group (exact test, p = 0.044). The Candi-
da-negative participants exhibited no such group difference at T2 and T3. In other words, the effect of “assign-
ment to the experimental group” on the outcome at T2 and T3 was statistically significant only for the subjects 
who were Candida-positive at T1. 

Imp3 was associated with neither the prevalence of Candida nor the proportion of Candida count at T3 in 
both groups, but positively associated with the decrease in the proportion of Candida count from T1 to T3 
(Spearman’s ρ = 0.203, p = 0.025). 

The prevalence of Staphylococcus aureus was as high as 90.6% (186/203) at T1, 86.2% (131/152) at T2, and 
93.5% (129/138) at T3 without statistically significant group difference. It was not possible to examine the asso-
ciation of its prevalence with the outcome because most of the subjects possessed S. aureus. 

4. Discussion 
4.1. Efficiency of Intervention 
Improvement of SAPD score was used as the binary outcome variable, and its LRAs indicated that the interven-
tion (OR = 3.83) and brushing proficiency (OR = 24.93) significantly contributed to predict the outcome at T3. 

As Vogt et al. [2] demonstrated using a set of sound criteria for diagnosis, the prevalence of PD increases 
with gestation age even in low-risk pregnant women. The efficiency of the toothpick method had not been ex-
amined for pregnant women. Our results showed, however, that the educational intervention and resulting profi-
ciency of toothpick method brushing could prevent exacerbation of PD or improve the status of periodontal 
symptoms even during pregnancy. 

Since the outcome is based on self-assessment of participants, psychological effects must be taken into con-
sideration in evaluating the outcome of the intervention. We conclude that the intervention has produced a sub-
stantial effect on the basis of the following facts. 

1) The SAPD score should be objective to a considerable extent because it has been proved to be efficient for 
screening PD [10]. 

2) The positive outcome at T3 was associated with decrease of the (log-transformed) proportion of the count 
of Candida species. Vieira Colombo [17] reported an association of a most common Candida species, C. albi-
cans with PD. 

3) The effect of intervention did not emerge at T2 but at T3. It must have been detected already at T2 if statis-
tically significant psychological effects existed. 

4) The probability of positive outcome at T3 increased with not only brushing proficiency but also use of 
mouthrinse at T1 and the regular scaling before pregnancy, hence the outcome is likely to reflect substantial ef-
fects. 

4.2. Oral Hygiene Education 
Affirmative rating of sufficiency of oral health education was a statistically significant predictor in LRA of posi-
tive outcome at T2. It has been reported that higher oral health literacy, or better knowledge of oral hygiene and 
behavior, is associated with better oral health condition of PD patients [18] and college students [19]. 

There seems to be a problem with oral health literacy in Japanese pregnant women. Although they can receive 
dental checkup free of charge once during pregnancy, the rate of visits in 2012 was as low as 23.4% (253, 
008/1080, 193) when calculated from the statistics in the annual report of the Ministry of Health, Labor and 
Welfare. Jiang et al. [20] reported that the frequency of dental visits in Minnesota was lower during pregnancy 
than before and after pregnancy with statistical significance. The reasons for decreased visits have been attri-
buted to misunderstanding about its safety and appropriateness [21] as well as lower priority and financial con-
cerns [21] [22]. 

It is necessary to promote the literacy of oral health of pregnant women and encourage them to receive dental 
checkup during pregnancy. 
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4.3. Use of Mouthrinse 
Use of mouthrinse at T1 was a statistically significant predictor of outcome at T3. Mouthrinse has been known 
to reduce dental plaque and improve gingivitis regardless whether its agent is chlorhexidine [23] or essential oil 
[24]. An RCT with pregnant women with PD proved that the use of antibacterial rinse containing cetylpyridi-
nium chloride improved PD in pregnancy [25]. 

As tooth brushing is usually uneasy around T1 because of morning sickness, use of mouthrinse then would 
have led to the positive outcome at T3 by reducing dental plaque and preventing exacerbation of gingivitis. 

4.4. Regular Scaling 

The regular scaling before pregnancy was a statistically significant predictor in the logistic regression of positive 
outcome at both T2 and T3. Scaling by dental professionals reduces dental plaque and improves gingival in-
flammation, and the effects are enhanced by combining it with an oral education [26] [27]. Participants who had 
received regular scaling might have had better knowledge and behaviors for own oral health. Sambunjak et al. 
[28] reported that flossing combined with tooth brushing was effective for improving gingivitis. The frequency 
of scaling before pregnancy in this study was correlated with the frequency of flossing at T0 (r = 0.268, p < 
0.001), T1 (r = 0.214, p < 0.002), and T2 (r = 0.251, p = 0.002). This seems to indicate that participants who had 
regularly received scaling before pregnancy were more knowledgeable about oral health and tended to practice 
health behaviors such as flossing than others, which may have led to a positive outcome. 

4.5. Association of Microbiota with the Outcome 

The positive outcome at T3 was associated with decrease of the log-transformed proportion of Candida counts. 
This finding is in accordance with the report of Vieira Colombo et al. [17] which indicated the association of 
Candida albicans with periodontal inflammation and tissue destruction. 

4.6. Scope and Limitation 

The results of LRAs indicate that the brushing proficiency was more decisive (OR = 24.93) than assignment to 
the intervention group (OR = 3.83) for the outcome. Further study is needed to identify the factors affecting ac-
quisition of brushing proficiency during pregnancy and improve the intervention program. 

5. Conclusions 
The effect of a health education program in early pregnancy including an oral health care education using a 
DVD displayer and training of the toothpick brushing method was evaluated by SAPD score and microbial data. 

The LRA proved that the intervention (OR = 3.83) and brushing proficiency (OR = 24.93) were statistically 
significant predictors of the outcome at T3. 

Thus an oral health education in early pregnancy followed by plaque checks in later pregnancy will improve 
pregnant women’s oral health and the effect increases with their proficiency of toothpick method brushing. 

The examination of microbial data suggests a significant association of existence or count of Candida species 
with the periodontal symptoms and the efficiency of toothpick method brushing to improve the status of peri-
odontal symptoms. 
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Abstract 
Midwives and nurses should use the standard precautions as the basic level of infection control 
precautions when delivering care to all patients, regardless of their presumed infection status. 
Therefore midwifes and nurses should have sound knowledge and compliance with standard 
precaution. Aim of the study: The study aimed to assess the level of the compliance of standard 
precautions among the midwives and nurses in the Palestinian Hospitals. Method: A cross sec-
tional study was conducted from May to June 2015 on 81 midwives and nurses from Palestinian 
hospitals. The data were collected from labor rooms and postpartum departments of Palestinian 
hospitals. Data were collected using pretested questionnaire on 81 midwives and nurses se-
lected by convenience sample. Results: The current study showed that the average of standard 
precautions knowledge level and compliance are 74.6% and 83.8% respectively. There are an as-
sociation between age, education, work experience, and compliance with standard precautions at 
p < 0.05 (0.000, 0.031, and 0.043) respectively. At the same time no significant association be-
tween training courses and compliance to standard precautions at p < 0.05 (0.191). Conclusion: 
The midwives and nurses in the current study for both knowledge and compliance have high level 
regarding standard precautions. There is an association between age, education, work expe-
rience, and compliance with standard precautions. Recommendations: Knowledge of midwives 
and nurses should be updated; the importance of latest evidence-based practices of infection con-
trol in continuing education/training program should be emphasized; and training programs for 
newly midwives and nurses about standard precaution and at regular intervals should be pro-
vided. 
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1. Introduction 
Health care workers are constantly exposed to various microorganisms which caused for them serious or even 
lethal infections [1]. Increased infant mortality in developing countries resulted from hospital acquired infec-
tions which is one of the main causes as some studies have shown [2].  

Statistics reported by World Health Organization (WHO), 1,400,000 people suffer from complications related 
to HAI. The rate of preventable hospital acquired infections in developing countries due to medical care is esti-
mated to be about 40% or above [3]. Nosocomial infections, such as endometritis, postoperative pelvic infection, 
urinary tract infections, neonatal sepsis, etc., are serious complications in normal vaginal delivery. 

The incidence of postoperative infections approaches 38%. Surgical site infection which is the third most 
common nosocomial infection includes obstetrics and gynecological sources [4]. An understanding of the fun-
damentals of the host, surgical risk factors and vaginal flora can aid in prevention of postoperative infections 
which result in significant morbidity and mortality [4].  

It has been reported that the risk of health care-associated infection is 2 to 20 times higher in developing 
countries in comparison with developed countries and 5% to 10% of patients admitted to hospitals in developed 
countries acquire these infections (WHO, 2008) [5].  

Infection control measures include appropriate hand hygiene and the correct application of basic precautions 
during invasive procedures are simple and of low-cost, but need health staff accountability and behavioral 
change, in addition to improve staff education, reporting and surveillance systems [6].  

The human element stays the efficient role in increasing or decreasing the chances of catching HCAI [7]. 
Healthcare workers compliance with standard precautions has been recognized as an important means to prevent 
and control health care-associated infections in patients and health workers [8].  

Standard precautions are defined as a set of infection prevention practices that apply to all patients, regardless 
of suspected or confirmed diagnosis or presumed infection status [9]. These precautions considered the basic 
level of infection control precautions which are to be used, as a level of precautions [10].  

Standard precautions are recommended when delivering the care to all clients, regardless of their health con-
dition. It is also recommended that when handling equipment and instruments are contaminated or suspected of 
contamination, and in situations of contact risk with body fluids, blood, secretions and excretions except sweat, 
without considering the presence or absence of visible blood and skin with solution of continuity and mucous 
tissues. They included precautions against agents that are transmitted by the following routes of transmission: 
droplet, air-borne, and contact routes [10] [11].  

Standard precautions aim to prevent and/or reduce transmission of HAI, and, at the same time, to protect 
nurses from sharp injuries. These aims can be achieved by the application of standard precaution measures 
which consist of the following elements: hand hygiene, prevention of sharp injuries, and personal protective 
equipment (gloves, gown, gaggle, facemasks, head protection, foot protection and wearing face shields) [10].  

Nurses are often exposed to several infections during the course of carrying out their nursing tasks [12]. No-
socomial infection or Health-care-associated infection (HCAI) refers to infection that is acquired during hospita-
lization, the process of care and not manifested at the time of admission to a hospital or other health-care facility 
[13].  

Nurses and midwives are directly worked with patient and susceptible to acquire infections from patients es-
pecially blood borne diseases. It has been estimated that more than 170 million people worldwide are infected 
with Hepatitis C and about 40 million are living with HIV/AIDS [14]. 

The critical role of nurses in patient care emphasis on the role of the control hospital acquired infections. So 
the nurses are the key members of infection control team in hospitals. Therefore, nurses should have good 
knowledge and skills in the field of infection control [15].  

As revealed from evidence, the proper compliance with Standard Precautions can protect health care workers 
from various kinds of Occupational Blood Exposure, Hospital Acquired Infections including pneumonia and 
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intravascular catheter infections [16]. [17] presumed that 38.2% had fair knowledge of standard precaution, and 
77(37.8%) had good knowledge. However 24.0% of the studied sample had poor knowledge level. According to 
their compliance 52.9% had fair level, 45.6% had good level and only 1.5% had poor level. 

A study conducted by [18] about hand hygiene among health care staff noted that nurses’ knowledge about 
standard precautions is insufficient and many of them believed that by wearing gloves no need for washing 
hands). Another study results revealed that only 43% of nurses had a good knowledge in this regard [19]. A de-
scriptive and cross-sectional study conducted by [20] reported that the participants have an acceptable level of 
knowledge regarding hand hygiene. The work experience and history of previous training were the most impor-
tant predictors of participants' knowledge about hand hygiene.  

A cross sectional study conducted among nurses in governmental hospitals of Palestine revealed that, around 
half of the subjects had fair knowledge level and the most of them had good practice level of infection control 
[21]. 

2. Subjects and Method 
2.1. Aim of the Study 
The study aimed to assess the level of the compliance of standard precautions among the midwives and nurses in 
the hospitals of Palestine. 

2.2. Research Questions 
The following three research questions were formulated to achieve the aim of the current study: 

1. What are levels of midwives’ and nurses’ knowledge about the standard precautions at the selected Pales-
tinian hospitals? 

2. What are levels of midwives’ and nurses’ compliances of the standard precautions at the selected Palestin-
ian hospitals? 

3. Are there relationship between the standard precautions knowledge and compliance with age, gender, edu-
cation, years of experience, and training course on standard precautions? 

2.3. Research Design 
It is a descriptive, cross-sectional study. 

2.4. Study Setting 
The data were collected from labor rooms and postpartum departments of Palestinian hospitals, eight of them 
governmental (Alia hospital in Hebron city, Al Husain hospital in Beit Jala, and Abu Al Hassan hospital in Yat-
ta, Rafedia in Nablus city, Thabet Thabet n Tulkarm city, Khaleel Solaiman in Jenin city, Darweesh Nassal in 
Qalqellia city, and Yaser Arafat in Salfit city) and three private hospitals (Al-Ahli Hospital in Hebron city, Al 
Mizan Hospital in Hebron city, and Arab Society hospital in Bethlehem city) 

2.5. Study Period 
The study was conducted from May to June 2015 in the targeted hospitals. 

2.6. Study Sample 
A convenience sample includes 81 midwives and nurses. 

2.7. The Inclusion Criteria 
Palestinian midwives or nurses who work in the selected departments of the targeted hospitals with full time 
employment. 

2.8. Tool of the Study 
A self-administrative questionnaire was developed by researchers and used to assess: 
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a) Socio-demographic characteristics of subjects consist of age, marital status, Hospital, Qualification, De-
partment of work, working experience, Special sharps disposal box in your department, Hepatitis B vaccine, and 
Infection control training course. 

b) Subjects’ knowledge consists of 32 items, each item had a group of answer points, one point was awarded 
for correct answer; incorrect or I don’t know answer took zero. The correct responses were summed up to get a 
total knowledge scores for each participant. Total score for all questions reached 32 grades and transformed to 
100%. 

c) Compliance consist of 23 items using a 3-item Likert scale (every time (3), sometime (2), and never (1)). 
The compliance scores were summed up to get total scores and transformed to 100%. 

3. Validity and Reliability of the Study 
To assure the content validity of the questionnaire, it was revised and validated by panel of 5 experts in academ-
ic and health field; they agreed and no comments. Internal consistency among the questionnaire items was as-
sessed 0.88 Cronbach’s alpha (α) and it was considered acceptable. 

4. A Pilot Study 
Ten midwives from the labor department of Nablus special hospital as a pilot study was included to assess the 
clarity of the questions, effectiveness of instructions, completeness of response sets, time required to complete 
the questionnaire and success of data collection technique. Pilot subjects were asked to comment on the applica-
bility and appropriateness (validity) of the questionnaire. All questions were answered no clarity of questions 
were required. Then, the researchers determined that it would take 20 minutes to complete the questionnaire. 

5. Ethical Considerations 
This study was approved by the nursing department, Arab American University. This emphasized by MOH 
agreement with their permission for the investigators to utilize the targeted hospitals. Approval from midwives 
and nurses were obtained. Several strategies were utilized to protect the nurse’s rights who agreed to participate 
in this study. First, oral verbal consent of the midwives and nurses was obtained prior to the administration of 
the questionnaire. The midwives and nurses were informed of the purpose of the study, and that they had the 
right to refuse to participate. Also the voluntary nature of participation was stressed as well as confidentiality. 
Furthermore, the midwives and nurses were told that they can refrain from answering any questions and they 
can terminate at any time. Anonymity of them was maintained at all times. 

6. Results 
Table 1 presents demographic characteristics of the studied sample. It clarifies that the majority of the studied 
nurses 64 (79.04%) were in the age group of 20 - 30 years, and 57 (70.4%) had bachelor degree. However, 
around two thirds 52 (64.2%) were single, and 53 (65.4%) had less than five years of experience. All of the 
samples assured that they have sharp box 81 (100.0%). Regarding attendance of training courses, the most of the 
studied sample 70 (86.4%) were received training course about infection control and 77 (95.1) had vaccinated 
against hepatitis B. 

Table 2 presents the knowledge and compliance mean of the universal precautions among midwives and 
nurses in the targeted settings. It clarified that the knowledge mean was 74.57% while compliance mean was 
83.8%. Hand washing knowledge and compliance items had the highest mean 91.8% and 86% respectively while 
the knowledge about infection microorganisms had the lowest mean 56.9%. At the same time, both sharp box and 
needle using compliance items had the lowest mean according to universal precautions compliance 78.2%. 

Table 3 shows percentage distribution of the participants according to their knowledge and compliance of 
standard precautions. It clarifies that around half of the participants 40 (49.4.0%) had fair knowledge level, 33 
(40.7%) had good knowledge, and 8 (9.9%) had poor knowledge level. On the other hand, it indicated that two 
thirds of the participants 51 (63.0%) had good compliance, 27 (33.3%) had fair compliance, and the rest 3 
(3.7%) had poor compliance. 

Table 4 shows a comparison between the mean of the knowledge scores and the socio-demographic characte-
ristics of the studied sample. It displays that high mean knowledge scores were found among those who were at  
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Table 1. Assessment of the socio-demographic and characteristics of the sample.                                       

Parameters  No. % 

Age 20 - 30 years old 64 79.0 

 31 - 40 years old 10 12.3 

 More than 40 7 8.6 

Education Nursing diploma 21 25.9 

 Bachelor 57 70.4 

 Master 3 3.7 

Marital status Single 52 64.2 

 Married 29 35.8 

Department Labor room 52 64.2 

 Post partum ward 29 35.8 

Experience 5 years or less 53 65.4 

 6 - 15 years 18 22.2 

 more than 15 years 10 12.3 

Sharp box Yes 81 100.0 

 No 0 00.0 

Training course Yes 70 86.4 

 No 11 13.6 

Hepatitis B vaccine Yes 77 95.1 

 No 4 4.9 

 
Table 2. Assessment of the knowledge and compliance of the universal precaution among midwives and nurses.             

Knowledge and compliance mean of universal precautions 

Universal precautions 
Knowledge N Mean Std. Deviation Universal precautions  

compliance Mean Std. deviation 

Hand washing 81 91.8210 11.71946 Hand washing 86.0082 15.34399 

Wearing gloves 81 58.8477 19.73548 Wearing gloves 85.9259 17.70122 

Needles using 81 77.7778 19.00292 Needle using 78.1893 20.96767 

Sharp box 81 74.0741 35.45341 Sharp box 78.1893 23.07024 

Medical waste disposing 81 82.2222 29.83287 Gown and mask 80.4527 21.04726 

Gown and mask 81 82.0988 31.92632 Total compliance 83.8075 15.78778 

Knowledge about  
infectious microorganisms 81 56.9959 32.36770    

Total knowledge 81 74.5756 12.70105    

 
Table 3. Assessment of the midwives and nurses knowledge and compliance level of universal precautions.                  

 levels of standard precautions 
Total 

Item Poor Fair Good 

Knowledge 8 (9.9%) 40 (49.4%) 33 (40.7%) 81 (100.0%) 

Compliance 3 (3.7%) 27 (33.3%) 51 (63.0%) 81 (100.0%) 
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Table 4. The relationship between the age, education, experience, and training course of the midwives and the nurses to-
wards the knowledge of universal precautions.                                                                  

Items  N Mean Std. deviation F Sig 

Age 20 - 30 years old 64 74.7559 12.21532 

1.607 0.207  31 - 40 years old 10 78.4375 7.13371 

 More than 40 7 67.4107 20.55996 

Education Diploma 21 72.7679 12.30881 1.801 0.172 

 Bachelor 57 74.5614 12.89064   

 Master 3 87.5000 0.00000   

Experience 5 years or less 53 75.9434 10.28414 0.895 0.413 

 6 - 15 years 18 72.2222 14.96353   

 Above 15 years 10 71.5625 19.17629   

Training course Yes 70 75.3125 12.15733 
1.751 0.190 

 No 11 69.8864 15.57948 

 
the age group of 31 - 40 years, master degree, had years of experience 5 years or less, and had attended training 
courses with means of (78.4375, 87.5000, 75.9434, and 75.3125) respectively. No significant statistical differ-
ences were found in mean knowledge scores in relation to age, education, experience, and training course (F = 
1.607, 1.801, 0.895, and 1.751) at p < 0.05 (0.207, 0.172, 0.895, and 0.190) respectively. 

Table 5 shows the comparison of mean compliance scores in relation to socio-demographic characteristics of 
the studied sample. It displays that high mean practices scores were found among those who were at the age 
group 20 - 30 years old, bachelor degree, had years of experience 5 years or less, and attended training courses 
with means of (87.6585, 86.6260, 86.9292, and 84.7205) respectively. No significant statistical differences were 
found between mean practice scores towards training course (f = 1.740) at p < 0.05 (0.191). At the same time, 
significant statistical differences were found between mean practice scores towards age, education, and expe-
rience (f = 14.294, 3.620, and 3.276) at p < 0.05 (0.000, 0.031, and 0.043) respectively. 

Table 6 shows that there was significant statistical difference found between knowledge and compliance of 
standard precautions of the studied sample (t = 4.590) at p < 0.05 (0.000). 

7. Discussion 
Hospital acquired infection is a common problem all over the world. Therefore, up to date knowledge and nurses 
midwives skills can play important roles in standard precautions. Midwives and nurses should have the opportu-
nity to practice standard precautions on a day-to-day basis as an integral part of patients’ care. The outcome of 
this study showed that the average of the knowledge level with standard precaution among the midwives and 
nurses was 74.6%. The finding of this study is different from [21] which revealed that knowledge level rate of 
standard precaution by nurses is around 54% in Palestine.  

According to the compliance with standard precaution among the midwives and nurses the average was 83.8%. 
It could be said from this result that the level of compliance with standard precaution is high. This may due to the 
work climate of the hospitals. This finding consistent with [22] study which discovered that promotion of safety 
climate often time leads to compliance to standard precaution. Another study, [23] supports these finding which 
reported that wearing of sterile surgical gloves by health workers is very conducive for the patient and for the 
protecting against occupational risk caused by blood borne infections from patients as well as cross-infection. 
Also, this finding is in line with the work of [21] which showed that the majority of the Palestinian midwives and 
nurses had good practice towards infection control. The finding of this study is inconsistent with [24] which re-
vealed that compliant rate of standard precaution by nurses is less than 38% in London.  

The findings of the study revealed that the average of the knowledge level of hand washing, wearing gloves, 
needle using, sharp box, medical waste disposing, gown and mask, and knowledge about infection microorganisms  
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Table 5. The relationship between the midwives and nurses age, education, experience, and training course towards the 
compliance of universal precautions.                                                                          

Items  N Mean Std. deviation F Sig 

Age 20 - 30 years old 64 87.6585 12.33539 

14.294 0.000  31 - 40 years old 10 63.4783 21.95598 

 More than 40 7 77.6398 10.54614 

Education Diploma 21 76.1215 20.45286 3.620 0.031 

 Bachelor 57 86.6260 13.28288   

 Master 3 84.0580 0.00000   

Experience 5 years or less 53 86.9292 12.35483 3.276 0.043 

 6 - 15 years 18 78.9050 23.73723   

 Above 15 years 10 76.0870 9.88274   

Training course Yes 70 84.7205 15.78504 
1.740 0.191 

 No 11 77.9974 15.22523 

 
Table 6. The relationship between the midwives and nurses knowledge and compliance of universal precautions.            

Item Mean N Std. deviation t df Sig. 

knowledge 74.5756 81 12.70105 4.590 80 0.000 

Compliance 83.8075 81 15.78778    

 
were (92%, 59%, 78%, 74%, 82%, 82%, and 56%) respectively. The implication of this finding is that the 
knowledge level of the standard precautions is well in hospital settings except the knowledge of microorganisms 
which need more attention on it.  

It was observed from the findings that the midwives and nurses adhered strictly to the use of the standard 
precautions of hand washing, wearing gloves, needle using, sharp box, gown and mask (86%, 86%, 87%, 78%, 
and 80%) respectively. The implication of this finding is that the use of the standard precautions of hand washing 
is well established in the clinical and hospital settings. This is in line with the previous findings of [25] that 
compliance on the part of healthcare workers with standard precautions has been recognized as an efficient means 
to prevent and control health care-associated infections in patients and health workers.  

Lastly, the outcome of this study revealed an association between age, education, work experience, and com-
pliance with standard precautions. At the same time no significant association between training courses and 
compliance with standard precautions. This may due to that these training courses not specific for standard pre-
caution. 

8. Conclusion 
Knowledge and compliance of standard precaution of midwives and nurses cannot be neglected as it has proved to 
be of great importance as they are susceptible to different infection and diseases when precautious measures are 
not properly. Based on the findings of this study, it can be concluded that midwives and nurses in the current study 
for both knowledge and compliance have high level regarding standard precautions. There is an association be-
tween age, education, work experience, and compliance with standard precautions. 

9. Recommendations 
The study recommends  
 Keep updating knowledge and compliance of midwives and nurses according standard precaution through 

continuing in-service educational programs. 
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 Emphasizing the importance of the latest evidence-based practices of infection control in continuing educa-
tion/training programs. 

 Training programs for newly nurses and midwives according standard precautions and must be at regular in-
tervals. 

 This study should be replicated using observation checklist to assess the level of compliance. 
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Abstract 
Background: The treatment of Multiple Chronic Conditions (MCC) is complex for both patients and 
providers. Used as integrated tools, technology may decrease complexity, remove the barrier of 
distance to obtain care, and improve outcomes of care. A new platform that integrates multiple 
technologies for primary health care called mI SMART (Mobile Improvement of Self-Management 
Ability through Rural Technology) has been developed. The purpose of this paper is to present to 
development of mI SMART, a nurse-led technology intervention for treating for MCC in primary 
care. Methods: The creation of mI SMART was guided by the model for developing complex nurs-
ing interventions. The model suggests a process for building and informing interventions with the 
intention of effectiveness, sustainability, and scalability. Each step in the model builds from and 
informs the previous step. Results: The process resulted in the integrated technologies of mI 
SMART. The system combines a HIPAA compliant, web-based, structure of mHealth sensors and 
mobile devices to treat and monitor multiple chronic conditions within an existing free primary 
care clinic. The mI SMART system allows patients to track diagnoses, medications, lab results, re-
ceive reminders for self-management, perform self-monitoring, obtain feedback in real time, en-
gage in education, and attend visits through video conferencing. The system displays a record da-
tabase to patients and providers that will be integrated into existing Electronic Health Records. 
Conclusion: By using the model for developing complex nursing interventions, a multifaceted so-
lution to clinical problems was identified. Through modeling and seeking expert review, we have 
established a sustainable and scalable integrated nurse-led intervention that may increase access 
and improve outcomes for patients living in rural and underserved areas. The first trial of mI 
SMART has been completed and evaluated for feasibility, acceptability, and effectiveness in per-
sons in rural areas living with multiple chronic conditions. 
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1. Introduction 
People living with chronic conditions suffer from poor health, disability, and pre-mature death [1]. It is esti-
mated that 117 million (half) of US adults have a chronic condition, and 1 in 4 adults have Multiple Chronic 
Conditions (MCC) [2]. In addition, most health-care expenditures in the United States are due to chronic condi-
tions [3]. Due to the complexity of treatments, conflicting advice for each condition, and co-existing lack of the 
social, health and behavioral determinants of health due to disparities, individuals with MCC often have diffi-
culty in achieving treatment goals [4]-[7]. Therefore, simplifying treatment regimens, managing conflicting ad-
vice, and assessing determinants of heath such as addressing the availability of resources, access to healthcare, 
and improved diet physical activity are imperative to improving outcomes and self-management ability.  

Healthcare technology is developing rapidly and may offer an opportunity to enhance care. Use of technology 
can improve healthcare systems’ ability to monitor patients without travel, coordinate the services of multiple 
healthcare providers, and manage patient symptoms in real time [5] [8]. In addition, technology interventions 
augment care and management of MCC by improving access to care and improving patient outcomes. The sub-
sequent long-term effects of technology use lead to diminished health disparities and reduced healthcare costs 
[9]. However, much of the available healthcare technology intended to treat MCCs is developed by private in-
dustry and used in non-academic settings. In the current literature, widespread reporting of development process 
is not present. Therefore, questions remain about acceptability, feasibility and efficacy across populations.  

Some examples of existing patient facing technology interventions include: Access to information from elec-
tronic medical records, requesting medication refills and appointments through automated systems, communi-
cating with healthcare providers using secure messing systems, managing specific chronic conditions using te-
lehealth, using personal health records to track progress, and interacting with on-line support groups using social 
media [10]. The available literature on these individual technology interventions is promising and does provide 
limited evidence of improving outcomes, cost effectiveness and cultural relevance [11]. However, the lack of 
integration of data into existing systems and healthcare records, lack of reimbursement for technology services, 
and the necessity to access multiple technology interventions individually, increase complexity for both health-
care systems and patients and decrease widespread use for patients with MCC.  

Nurses are uniquely trained to address the complexity of caring for the whole person as an individual in the 
context of their family, community, and environment. The Institute of Medicine (IOM) calls nurses to practice to 
the full extent of their education and to be partners in redesigning heath care in the United States [12]. As patient 
advocates who store, maintain and communicate data and information [13], nurses are trained to use validated 
processes to develop complex interventions, to think about patients within systems, and to implement and im-
prove interventions [14]. The purpose of this paper is to present the development of mI SMART (Mobile Im-
provement of Self-Management Ability through Rural Technology), a nurse-led technology intervention for 
treating for MCC in primary care. 

2. Methods for Intervention Development 
The model for developing complex nursing interventions [15] guided the overall process of intervention devel-
opment. The model was developed and refined from the Medical Research Council (MRC) frame-work for de-
veloping complex interventions [16] and other guidelines that contribute additional guidance to inform the de-
velopment of nursing interventions. The model suggests a process for building and informing interventions with 
the intention of effectiveness, sustainability, and scalability. Each step in the model builds from and informs the 
previous step. The steps include: problem identification, practice analysis, identification of the overall objective, 
identification of theory or key principles, building and planning, modelling and seeking expert review, and de-
veloping the study protocol. 

2.1. Problem Identification & Practice Analysis 
The first phase of mI SMART development, problem identification, was undertaken through a needs, practice 
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and policy analysis. The identified problem originally started with a concern for the poor outcomes of persons 
with diabetes in a rural clinic serving uninsured and underinsured individuals. A retrospective review of the 
combined pharmacy records, front desk scheduling system, and Electronic Health Record (EHR) found that di-
abetes patients who lived further than 30 miles from the clinic and had more than one chronic condition missed 
appointments compared to those who live closer and had only one chronic condition [17]. Based on these find-
ings, the research team decided that an intervention was needed that addressed MCCs and overcame the dispari-
ty of access to care due to distance. A search of the empirical evidence related to eliminating the burden of dis-
tance revealed the use of mHealth tools as a potential intervention to improve care [10]. In addition, it was also 
noted that policies for federal payers were improving and Medicare pays for services that provide live, interac-
tive videoconferencing [18]. Hence, the decision was made to begin to develop an intervention that incorporated 
mHealth tools with live videoconferencing. 

2.2. Identification of the Overall Objective 
The overall objective of the mI SMART project is to improve quality of life and outcomes of care for rural and 
underserved individuals living with multiple chronic conditions. This objective was determined using a series of 
activities. First, the thoughts and ideas of nurses, including in-patient, out-patient, advanced practice, and re-
searchers were sought. In addition, conversations intentionally included physicians, pharmacists, social workers, 
health educators, computer scientists, engineers, and private industry leaders. This objective will be accom-
plished by improving access, self-management ability, and communication with use of technology within a 
healthcare system that is trusted by patients.  

2.3. Identification of the Theory or Key Principles 
A substantive review of potential foundational theories was conducted. Two models came forward as having re-
levance and utility in the development of mI SMART. The first model, the Quality Health Outcomes Model, 
was selected for its broad concepts that could be conceptualized and adapted based on the system, patient popu-
lation, and evolving intervention [19]. The second model chosen, the Chronic Care Model, assists in under-
standing how to build an intervention that changes healthcare delivery at the healthcare system level [20].  

The Quality Health Outcomes Model was developed by the American Academy of Nursing’s Expert Panel on 
Quality Health Care in 1996 as an expansion of Donabedian’s structure-process-outcome framework. The four 
major concepts are: system, interventions, patients, and outcomes. The model is a dynamic framework that re-
cognizes the reciprocal relationship that occurs between patients, the system where care is provided, and inter-
ventions [21]. Outcomes are linked to the interactions of a patient with the healthcare system and with healthcare 
interventions that are focused on the individual, family, or community [19]. Interventions are affected by both 
system and patient characteristics in producing desired outcomes. 

The Chronic Care Model consists of six interrelated system changes meant to make patient-centered, evidence 
based care easier to accomplish [22]. The major concepts in the model are: health system, community support, 
self-management support, decision support, clinical information systems, and delivery system design [23]. This 
model is operationalized through a prepared healthcare team delivering planned interactions, self-management 
support with effective use of community resources, integrated decision support, and supportive information 
technology (IT) which are designed to work together to strengthen the provider-patient relationship, improve 
communication and improve health outcomes [23]. Therefore, the development of mI SMART is based on the 
major concepts and underlying assumptions of the Quality Health Outcomes Model and the Chronic Care Mod-
el. 

2.4. Building, Planning & Modeling 
Based on the guiding frameworks, problem identification and overall goals of the intervention, the first version 
of the mI SMART platform was modeled and a basic plan for implementation was developed. The expertise of 
an information technology specialist was sought to complete the programming involved. While the initial inter-
vention was planned to be implemented in a free clinic in a rural location, the thought of expanding the interven-
tion was a consideration. The decision was made to make the platform web-based as opposed to a system spe-
cific application (app). Hence, the first iteration of mI SMART was web-based, HIPAA compliant, system that 
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includes the use of self-monitoring devices, video conferencing capabilities, real-time feedback, automatic pa-
tient specific reminders for self-monitoring and medication, links and video education for chronic illness, and 
secure messaging. 

2.5. Seeking Expert Review 
After a model of the mI SMART platform was developed, expert review was sought by holding focus groups for 
in various settings [11]. The participants invited to the focus groups were intended to represent both the first us-
ers of the system and future potential users. The mI SMART platform was demonstrated to each group and spe-
cific questions were used to elicit conversation and feedback. After participation in the focus groups, partici-
pants were asked to complete surveys. Focus groups were attended by 37 individuals and surveys were com-
pleted by 29 healthcare team members including 7 males and 22 females, age range 23 to 62. The participants 
included: Medical Assistants, Registered Nurses, front desk staff, Physicians, Nurse Practitioners, Physician’s 
Assistants, Pharmacists, Social Workers, Administrators, and Board Members. The focus group participants 
identified perceived obstacles of patient use as: ability, willingness, and time. System obstacles were identified 
as: lack of integration, lack of reimbursement, and cost. Many positive attributes of mI SMART were identified 
and included: capability for virtual visits, readability, connectivity, user-friendliness, ability to capture biophys-
ical measures, enhanced patient access, and incorporation of multiple technologies. Providers suggested in-
creasing capability for biophysical and symptom monitoring for more common chronic conditions. 

2.6. Developing the Study Protocol 
Based on the feedback provided in the focus groups, changes were made to the mI SMART system prior to de-
veloping the study protocol. The system combines a HIPAA compliant, web-based, structure of mHealth sensors 
and mobile devices to treat and monitor multiple chronic conditions. The mI SMART system allows patients to 
track diagnoses, medications, lab results, receive reminders for self-management, perform self-monitoring, ob-
tain feedback in real time, engage in education, and attend visits through video conferencing. The system dis-
plays a record database to patients and providers that will be integrated into existing Electronic Health Records. 
Once these changes were made, the study protocol was developed and funding for the project was sought and 
obtained. The first trial of the mI SMART platform has been completed. The model for developing complex 
nursing interventions will be used to guide the refinement of the mI SMART platform prior to a larger rando-
mized trial.  

3. Discussion 
The use of the model for developing complex nursing interventions was essential to the successful development 
of a robust, adaptive and empirically ground technology platform (see Figure 1 for the operationalization of the 
Model for Developing Complex Interventions in Nursing). The mI SMART platform is an improvement over 
the currently available systems. Combining multiple health sensors, education, reminders, video conferencing, 
lab results, and secure messaging removes the necessity to access multiple technology interventions individual-
ly. This combination of services decreases complexity of care for both healthcare systems and patients. The in-
tervention has been implemented with 30 adult participants living in a rural area who have MCCs and are expe-
riencing difficulties attending clinic visits. Feasibility and acceptability for both the patients and healthcare pro-
viders was evaluated and reported in Part B. In addition, efficacy of the intervention was evaluated with patient 
outcomes which will be reported in a separate paper. The first implementation of mI SMART was targeted to a 
specific population and clinic. Future use of the mI SMART platform should be adapted to other populations 
and practice settings. The content of the platform in its present iteration is reflective of current empirical evi-
dence about the use of technology, a specific needs and practice analysis, and has been adapted based on feed-
back of a wide, but not exhaustive, variety of healthcare providers. 

4. Conclusion 
Our long-term objective is to create a new and substantive departure from the status quo by integrating multiple 
mHealth tools into one platform within an existing rural health clinic to go beyond traditional office visits and 
shifting to real-time exchanges between patients and providers across geographical boundaries. An efficacious  
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Figure 1. Operationalization of the model for developing complex interventions in nursing. This figure is based on the model 
found in [15].                                                                                           

 
shift in the traditional rural healthcare delivery paradigm to one that uses technology is expected to result. The 
model for developing complex nursing interventions is currently being used to update mI SMART based on pa-
tient and provider feedback and integration into the EHR is planned. The initial feasibility and acceptability of 
the mI SMART platform is published in Part B of this article. Other plans include fully disseminating the results 
of the first implementation of mI SMART, pursuing commercialization and seeking funding for the larger trial. 
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Abstract 
Background: It is well known that colostrum is important for promoting health, growth and devel-
opment of the newborn, and it also helps to prevent against the infections. Breast feeding is a 
common practice in Pakistan but the importance of colostrums feeding is still poorly understood 
due to cultural variations. Objectives: The objectives are to assess the knowledge about the impor-
tance of colostrums feeding and to promote the practice of colostrums feeding in pregnant women. 
Methods: Data collection was done through semi-structured questionnaire regarding colostrum 
feeding among pregnant women. Gynaecology and Obstetrics Outpatient Department (OPD) and 
Antenatal Ward of Military Hospital Rawalpindi were selected for study purpose. Results: This 
study showed that 65% of women heard about colostrums from various sources like media, family 
and friends, and 35% heard from the health professional during antenatal visits. Only 6% of wom-
en knew that it is nutritious milk for the new born. Only women (9%) were aware about its protec-
tive effects and had knowledge that it helps to improve the growth of the babies and fight against 
infections. 35% of women perceived that there is something harmful which is not good for the 
newborn while 25% of women asked that this is the milk to be fed to baby and 15% of women 
asked this the milk to be discarded before feeding. There were still many women (39%) who lacked 
knowledge about colostrum, only 14% of the women in this study knew that the appropriate time 
for feeding colostrum is immediately after birth (1/2-1hour), whereas 86% of women starts feed-
ing after 6 - 24 hrs. Majority of them who came from the rural areas were uneducated. Conclusion: 
Many women were aware about the importance of colostrum but the data still indicate that further 
efforts are required to improve the Knowledge, Attitude and Practice of colostrums feeding. 
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1. Introduction 
The colostrum feeding has significant effects for immediate and future health of newborn infants especially in 
developing countries such as Ethiopia that have high rates of malnutrition, infectious diseases and mortality for 
children under the age of 5 years [1] [2]. Exclusive breast-feeding from birth to 6 months of age has prolonged 
health benefits and emotional bonding for mother and child and is associated with lower infant morbidity and 
mortality rate, and better growth & development of the baby [3]. 

Colostrum is the first milk produced by the mammary glands of mammals in late pregnancy just prior to giving 
birth and continuing through the early days of breastfeeding [4]. Colostrum is very rich in proteins, carbohydrates, 
vitamin A, and sodium chloride, but contains lower amounts of lipids and potassium than normal milk [5]-[7]. It 
also encourages the passage of stool. This helps to clear excess bilirubin which is produced in large quantities at 
birth and helps prevent jaundice. It contains various immunoglobulins like IgA (reactive to Escherichia coli vi-
rulence associated proteins) [8], IgG and IgM [9]. Other immune components of colostrum are lactoferrin, lyso-
zyme, lactoperoxidase, complement and protein rich peptide (PRP). It also contains various cytokines and growth 
factors. PRP helps to fight against various viral infections like herpes viruses and HIV, bacterial and viral infec-
tions which are difficult to treat, various cancer, asthma, allergies and autoimmune diseases. It helps to reduce one 
of the leading causes of death in our country like diarrhoea and ARI [10]. 

There are many other qualities of colostrum that make it truly unique. Colostrum contains high amounts of 
sodium, potassium, chloride, and cholesterol. This combination is believed to encourage optimal development of 
the infant’s heart, brain, and central nervous system. This may account for the prolonged secretion of colostrum in 
mothers who deliver their babies prematurely. All these components offer premature infants the best chance for 
the optimal development of their fragile organs [11]. 

Unfortunately colostrum feeding is not given to newborn for various societal myths and misconception. In a 
false belief of gutty honey, sugar water, glucose, and mishri water were fed as pre-lacteal feeds [12]. These 
manmade problems affect directly and indirectly health of newborn infants and cause malnutrition and high 
mortality rate in infants. This cross sectional study was undertaken to evaluate the awareness, knowledge and 
practices regarding the importance of clostrum feeding in Rawalpindi, Pakistan. 

2. Methodology 
It is a cross-sectional study, conducted in Combined Military Hospital and Military Hospital from January 
2014-Oct 2014. 150 mothers were delivered during this period. Among them 150 were primi mothers and 100 
were second para. 100 of them who were willing to participate and meeting the inclusion criteria were selected 
for study purpose, the information regarding practice of exclusive breast feeding and introducing complementa-
ry feeds was obtained only from second para mothers. A pre-tested questionnaire was used to carry out the 
study. After collection of data, information gathered was entered into SPSS version 18 & analyzed by using 
percentage/proportions and presented in suitable tabular and graphical forms  

The sampling was based on the following inclusion and exclusion criteria. (i) Inclusion Criteria: Mothers who 
already delivered their baby and those with a child who is below 5 years old and willing to participate were in-
cluded in this survey. (ii) Exclusion Criteria: Pregnant women unwilling to participate, having a child with any 
kind of malformations and are above 5 years old were excluded. A voluntary written informed consent was taken 
from the participants in the language that the participant could understand and comprehend prior to the data col-
lection 

The study was conducted as per recommendations of Helsinki Declaration. Ethical approval was obtained from 
Ethical Review Committee (ERC) and Institutional consent was taken from the respective authority. They were 
offered support and given the choice to discontinue the interview for the time being. Moreover, they have an op-
tion to refuse to answer any question. However, none of the participants opted to discontinue or refused to answer 
any question  

3. Results 
Table 1 shows the demographic data of the participants 100 antenatal mothers were interviewed during the 
study period, majority of them were between the age of 18 - 40 years. The mean age of the participants was 26.7  
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Table 1. Demographic data.                                                                                  

Total N = 100 Demographic data % ages 

Age of participants 
18 - 25 60.0% 

25 - 40 40.0% 

Education status 
Illiterate 63.0% 

literate 37.0% 

Occupation 
House wives 77.0% 

Employed 23.0% 

Number of children 
Primi para 65.0% 

Multi para 45.5% 

Period of Gestation during study 

1st trimester 40.0% 

2nd trimester 33.0% 

3rd trimester 27.0% 

 
years. 63% of the women were iliterate and 37% were literat. 77.0% of them were house wife where as 23% 
women were working in different fields, 45.5% had previously delivered a baby. 65.0% have become pregnant 
for the first time. 

Figure 1 represents about 90% women have heard about colostrum among which 15% received information 
through media. 30% got to know about it from family and friends. Antenatal visits helped 35% of them, and 
10% of women got to know about it from other sources and 10% of them did not know about colostrum feeding. 

Figure 2 highlights the myths and misconception of women regarding colostrum feeding. 40% women ans-
wered that breast milk is not enough to satisfy the baby, 37% said that gutty is the part of our tradition and better 
than first milk, 12% women said due to nipple pain they don’t like to feed. 6% women said that baby is not able 
to suck properly and not satisfied and 6% women said that they do not like the colour of colostrum and need to 
give supplement feeding. . We have lower percentage of women who have knowledge on the importance of co-
lostrum compared to few other studies done in this region. 

Figure 3 shows the knowledge of the mother regarding the importance of clostrum feeding. 10% women 
answered that this is just a 15% asked first breast milk to be discarded, only 25% women said that this is the 
milk to be fed the new born, whether 35% women perceived that there is something which is harmful for the 
new born, only 15% women asked that there is something extra for good health and it also prevent the neonate 
from infectious diseases. 

Figure 4 represents that only 14% percent of the women knew that the appropriate time for feeding colostrum 
is immediately after the birth (1/2 - 1 hour), Where as 86% of women starts feeding within 6 - 24 hrs. There is a 
huge gap in the practices of colostrum feeding. Special attention is needed by the health care workers for preg-
nant women. 

4. Discussion  
A study was conducted by Joshi and his fellows In Nepal. Regarding the importance of colostrum to child’s 
health, in this study 41% women believed that it helps for proper growth of child and fights against infection, 
27% perceived it adds to good health 31% women had no knowledge about colostrum and only 1 woman 
thought it has bad effect to the child’s health, In our study only 15 women knew that colostrum feeding could 
help the baby in fighting against infections. These findings highlight the need to give greater attention towards 
the women’s health and well-being of pregnant women. We have lower percentage of women who have know-
ledge on the importance of colostrum compared to few other studies done in this region. There is an intense need 
to improve the knowledge of the women about feeding of clostrum through different awareness programs.  
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Figure 1. Knowledge, attitude and practice.                                      

 

 
Figure 2. Myths and misconceptions.                                          

 

 
Figure 3. Knowledge about colostrums.                                          

 

 
Figure 4. Practices of colostrums.                                              
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4.1. Outcome & Utilization of Study 
This study will help in spreading knowledge, attitude and practices of colostrum feeding among general popula-
tion as well as to create awareness regarding its importance. 

4.2. Recommendations 
 Information related to the clostrum feeding should be provided through health care providers and the media.  
 Educational sessions should be arranged not only for the pregnant women. 
 Media can play a vital role in this regard. 
 Counseling services can be provided at work setting. 
 Information’s should be provided through local magazines & pamphlet in OPDs in local languages for the 

awareness of the society. 
 Researches should be funded by the funding agencies. 

5. Conclusion 
Most of the women were not aware about the importance of colostrum, the data still indicate that further efforts 
are needed to improve the Knowledge, Attitude and Practice of colostrum feeding. Further awareness programs 
should be arranged to improve the Knowledge, Attitude and Practice of colostrum feeding in Pakistan. 
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Abstract 
Objective: The objective is to correlate the nursing diagnoses of the domain Safety/Protection of 
NANDA-I in critically ill patients with sociodemographic and clinical data. Method: A cross-sectional 
study with 86 individuals was conducted, from October 2013 to May 2014 in the Intensive Care Unit 
of a university hospital in northeastern Brazil, through a formal interview and physical examination. 
Results: It was possible to identify a total of 20 significant statistical associations, and 15 were clini-
cally justified by the literature, namely: risk for aspiration and reason for admission; impaired den-
tition and age; risk for peripheral neurovascular dysfunction and sex and comorbidity; skin integrity 
and comorbidity; risk for impaired skin integrity and gender and reason for admission; impaired 
tissue integrity and gender and reason for admission; risk for perioperative positioning injury and 
reason for admission; risk for thermal injury and age and comorbidity; delayed surgical recovery 
and reason for admission; risk for poisoning and years of schooling; and risk for imbalanced body 
temperature and age. Conclusions: By understanding the relationship between customers’ answers 
and the sociodemographic and clinical profile, positive health outcomes can be achieved in particu-
lar in the prevention of risks facing vulnerability characteristics, providing greater safety and pro-
tection for the critical customer. 
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1. Introduction 
Intensive Care Unit (ICU) is a critical area for admission of critically ill patients, who are greatly dependent on 
care and have multiple comorbidities and chronic diseases that require professional, specialized and continuous 
care, as well as specific materials and technologies necessary to diagnosis, monitoring and therapy [1] [2]. 

Thus, given the characteristics of these patients, there is a need of interventions of extreme complexity, as 
even the most basic actions become complex when performed in patients in critical condition. This required 
proper planning and a trained team [3]. 

Therefore, the ICU comprises a specialized nursing care with safe and complete approach that requires high 
technical and scientific competence [4]. Thus, the assessment of the critical patient is part of the nursing work 
process, whose aim is to check the health status and the care needs. The data obtained from this evaluation guide 
the formulation of a care plan directed to individual needs [5].  

In this context, the safety and protection of critical patients become essential activities, in view of the com-
plexity of care to which these individuals are subjected. Thus, from the perspective of patient evaluation, we 
highlight the nursing diagnoses (ND) of NANDA International (NANDA-I), inserted in the domain safe-
ty/protection, defined as “being free of danger, injury, or damage to the immune system; conservation against 
losses and protection of safety and of absence of dangers” [6].   

The need for safety and protection in this clientele stands out in face of the high number of adverse events, 
mainly related to excessive risk exposure. Therefore, nurses must act precisely, with valid interventions, in an 
attempt to minimize such adverse events, considering their attitude toward aspects of structure and process that 
may trigger risks in critically ill patients while providing care [7]. 

It is understandable, therefore, the importance of addressing this issue in order to highlight the need for nurs-
ing staff emphasizes attention to quality of care, especially the reduction of errors and iatrogenic complications 
related to the care process. Thus, the nurse must know and evaluate the patient in order to identify early prob-
lems and adopt behaviors more quickly [2]. 

From this perspective, there is the need to recognize the social and clinical context in which critical patients 
are inserted, showing their relations with changes in safety and security they experience during hospitalization, 
in an attempt to direct the nursing actions before the specific characteristics of this clientele. Thus, the following 
question arose: Are the nursing diagnoses of the domain safety/protection of NANDA-I associated with the so-
ciodemographic and clinical data of critically ill patients? Thus, this article aimed to correlate nursing diagnoses 
of the domain safety/protection of NANDA-I with the sociodemographic and clinical data in critically ill pa-
tients. 

2. Method 
This is a cross-sectional study conducted in the ICU of a university hospital in northeastern Brazil. This ICU has 
19 beds for the treatment of general and surgical patients. 

The study population consists of 791 patients admitted to the unit from October 2011 to September 2012. The 
sample was calculated from the application of the formula developed for studies of finite populations, consider-
ing the parameters: confidence level 95% (Z∞ = 1.96), sampling error of 10% and a population of 791 patients. 
From the application of the formula, we found a sample size of 86 individuals. 

Patients were recruited according to the inclusion criteria: aged 18 years or older and patients undergoing 
medical or surgical treatment. Exclusion criteria were: patients hospitalized in the unit for a period less than 24 
hours and those readmitted. The selection was held by convenience sampling and consecutively. 

Data collection occurred from October 2013 to May 2014 (eight months), through an interview form and 
physical examination, with open and closed questions about the socioeconomic data and the defining characte-
ristics (signs and symptoms), related/risk factors present in the domain safety/protection of NANDA-I. It is hig-
hlighted that this domain has a total of 37 ND, in six classes (infection, physical injury, violence, environmental 
risks, defensive processes and thermoregulation) [6]. However, the class 3-violence, which has five diagnoses, 
did not meet the study of customers in question, so it was excluded. The diagnosis risk for sudden infant death 
syndrome also did not apply to study customers. Finally, 31 diagnoses were analyzed in this study, these are: 
risk for contamination, risk for injury, risk for falls, risk for allergy response, risk for trauma, risk for infection, 
risk for aspiration, risk for shock, impaired dentition, ineffective airway clearance, risk for peripheral neurovas-
cular dysfunction, impaired skin integrity, risk for impaired skin integrity, impaired tissue integrity, risk for pe-
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rioperative positioning injury, risk for thermal injury, impaired oral mucous membrane, risk for dry eye, de-
layed surgical recovery, risk for bleeding, risk for suffocation, risk for vascular trauma, contamination, risk 
for poisoning, risk for adverse reaction to iodinated contrast media, risk for latex allergy response, hyper-
thermia, risk for imbalanced body temperature, ineffective thermoregulation, latex allergy response and hy-
pothermia. 

It is noteworthy that the instrument in question has been validated for the appearance and content by three 
experts in the fields of nursing diagnosis and/or intensive care, in order to verify the adequacy and relevance of 
the content and to identify the existence of gaps. The appropriate adjustments were made in the instrument. 

Data were collected by three interviewers, they were the researcher and two collaborating students, of whom 
one was from graduation and the other from the multidisciplinary residence. They went through a previous 
training in order to enhance the use of the instrument used in the study, as well as on the selected theme, reduc-
ing possible biases at the time of collection. That training took place in September 2013 and consisted of a 
course on Systematization of Nursing Care to the hospitalized customer in the ICU, with a schedule of eight 
hours. 

After collection, 86 sheets were prepared, each relating to a patient, containing sociodemographic and clinical 
data and the nursing diagnoses investigated, with the list of diagnosis components.  

After, it was performed the process of diagnostic inference by diagnosticians, who were recruited among ex-
perts chosen according to the curriculum; these were specialists in Systematization of Nursing Care (SAE in 
Portuguese). Selection criteria were: having published articles referring to SAE and/or expertise or experience in 
the intensive care area.  

In order to recruit the diagnosticians, it was held training with six experts chosen from pre-established criteria, 
and then their diagnostic capability was evaluated, in order to identify which professionals had greater diagnos-
tic inference capacity for this domain. For this purpose, authors prepared 12 fictitious clinical cases, involving 
31 nursing diagnoses of the domain safety/protection of NANDA-I. In these clinical cases, clinical histories with 
signs and symptoms of the studied diagnoses were reported, in which the expert should check the presence or 
absence of each diagnosis of the investigated domain. Experts performed the diagnostic inference of the 12 clin-
ical histories three times, reaching a total of 36 assessments by expert, as recommended in the literature [8].   

At the end, the performance of each specialist was assessed by Kappa test and, after that, three experts were 
selected as diagnosticians for this study. Subsequently, the diagnosticians received the 86 spreadsheets devel-
oped by the researcher, each relating to a patient and containing all the defining characteristics, the related fac-
tors and the risk of the domain under study, already marked for the presence (P) and the absence (A), as well as 
additional information regarding the socioeconomic and clinical data and observations relevant to the diagnostic 
inference process, in which diagnosticians judged the presence or absence of diagnosis in each patient. 

The data were analyzed according to descriptive statistics for frequency measures, central tendency and dis-
persion. To check the normality of the data, authors used the Kolmogorov-Smirnov test (p < 0.05). For the infe-
rential analysis, the Mann Whitney U, the Fisher’s exact and the chi-square tests were used. To verify statistical 
association between the study variables, authors considered p-value <0.05. 

The study was approved by the Ethics Research Committee of the institution under the Protocol 440/414 and 
presentation of certificate for ethical appreciation No. 22955113.2.0000.5292. All study participants or their le-
gal representatives signed the Informed Consent Form. 

3. Results 
The study evaluated 86 critically ill patients admitted to the Intensive Care Unit, of which the majority were fe-
male (52.3%), had a religion (95.3%) and a partner (70.9%). Regarding origin, 61.6% came from the country-
side. With regard to age, the average was 53.4 years old (±16.5), with a minimum of 18 and maximum of 81. 
With regard to the years of study, the median was six years, with a minimum of zero and a maximum of 20. 
These data will be presented in Table 1. 

On the clinical data, it was observed that: the majority of patients (73.3%) were admitted to the ICU due to 
postoperative of major surgeries or for treatment of complications related directly to surgical procedures. Most 
patients (70.9%) had chronic diseases, did not smoke regularly (72.1%) and did not use alcohol (77.9%). 

Of the 31 nursing diagnoses of the domain Safety/Protection investigated in critically ill patients, 29 presented 
varying frequencies. The following prevalence was identified: the diagnoses risk for contamination, risk for  
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Table 1. Socioeconomic characteristics of patients admitted to the intensive care unit of the University Hospital Onofre 
Lopes. Natal/RN, 2014.                                                                                    

Variables n % 

Gender 

Female 45 52.3 

Masculine 41 47.7 

Total 86 100.0 

Breed 

Brown 48 55.8 

White 22 25.6 

Black 15 17.4 

Yellow 01 1.2 

Total 86 100.0 

Religion 

Yes 82 95.3 

No 04 4.7 

Total 86 100.0 

Marital status 

with a partner 61 70.9 

without a partner 25 29.1 

Total 86 100.0 

Origin 

Countryside 53 61.6 

Capital city 33 38.4 

Total 86 100.0 

 Average Standard deviation Median Minimum Maximum P-value 

Age (in years) 53.4 16.5 54.5 18.0 81.0 0.200 

Years of study 6.3 4.5 6.0 0.0 20.0 0.000** 

**Kolmogorov-Smirnov test (p < 0.05). 
 

injury, risk for falls, risk for allergy response and risk for trauma were present in 100% of the sample; risk for 
infection and risk for dry eye in 98.8%; risk for poisoning and risk for vascular trauma in 96.5%; impaired skin 
integrity in 95.3%; impaired dentition in 93%; risk for bleeding in 83.7%; risk for imbalanced body temperature 
in 82.6%; impaired tissue integrity in 76.7%; risk for perioperative positioning injury in 73.3%; risk for peri-
pheral neurovascular dysfunction in 72.1%; risk for adverse reaction to iodinated contrast media in 69.8%; Risk 
for shock in 61.6%; and risk for aspiration in 50% of the sample investigated. 

The other diagnoses had prevalence lower than 50%, namely: risk for thermal injury (46.5%), delayed surgic-
al recovery (43.0%); ineffective airway clearance (40.7%); risk for suffocation (34.9%); risk for impaired skin 
integrity (17.4%); risk for latex allergy response (9.3%); hyperthermia (7.0%); ineffective thermoregulation 
(5.8%); impaired oral mucous membrane (2.3%); and contamination (1.2%). 

Regarding the association between sociodemographic and clinical variables and the nursing diagnoses of the 
domain safety/protection of NANDA-I, Table 2 presents the identified associations. 
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Table 2. Distribution of association between the nursing diagnoses of the domain safety/protection of NANDA-I and the so-
ciodemographic and clinical variables of critical patients. Natal/RN, 2015.                                           

Nursing diagnoses Age Years  
of study Gender Religion Marital 

status Origin 
Reason  

for  
hospitalization 

Comorbidity Smokers Alcoholic 

Risk for infection 0.1711 0.6561 1.0002 1.0002 1.0002 0.3842 0.3262 1.0002 1.0002 1.0002 

Risk for aspiration 0.8531 0.7911 0.2803 0.1162 0.0963 0.1213 0.0213 0.8123 1.0003 0.7953 

Risk for shock 0.3441 0.6811 0.4423 0.6362 0.7723 0.5423 0.0763 0.4373 0.9183 0.8773 

Impaired dentition 0.0331 0.0881 0.6782 0.2552 0.3512 0.3992 0.3862 1.0002 0.1792 0.6102 

Ineffective  
airway clearance 0.1351 0.7741 0.7633 0.6432 0.6903 0.2733 0.2223 0.3783 0.5463 0.6983 

Risk for peripheral  
neurovascular dysfunction 0.0551 0.4471 0.0333 0.0642 0.1093 0.9183 0.3523 0.0333 0.4853 0.4503 

Impaired skin integrity 0.0691 0.6571 0.1182 0.1762 1.0002 1.0002 0.0992 0.0062 0.5732 1.0002 

Risk for impaired  
skin integrity 0.4661 0.8101 0.0003 0.5422 0.7572 0.3053 0.0002 0.3532 0.5422 0.5052 

Impaired tissue integrity 0.1181 0.4341 0.0013 1.0002 0.6473 0.7233 0.0003 0.5053 0.1423 0.5422 

Risk for perioperative  
positioning injury 0.1851 0.5691 0.0443 0.5682 0.2212 0.6243 0.0003 0.5422 0.5392 0.7462 

Risk for thermal injury 0.0011 0.9031 0.9763 0.1202 0.2113 0.5493 0.1703 0.0073 0.2973 0.1393 

Impaired oral  
mucous membrane 0.1081 0.6651 1.0002 1.0002 0.4992 0.5212 1.0002 0.4992 0.4832 0.3952 

Risk for dry eye 0.6141 0.2241 0.4772 1.0002 0.2912 0.3842 1.0002 0.2912 1.0002 1.0002 

Delayed  
surgical recovery 0.1371 0.1831 0.0153 0.2892 0.4813 0.2763 0.0003 0.3663 0.8203 0.9623 

Risk for bleeding 0.1641 0.4731 0.1183 0.1222 0.7492 0.3283 0.0002 1.0002 0.1002 0.5002 

Risk for suffocation 0.6731 0.5531 0.5553 0.2932 0.7193 0.4823 0.2813 0.0643 0.8513 0.3753 

Risk for vascular trauma 0.2161 0.9621 1.0002 0.1352 1.0002 1.0002 1.0002 1.0002 0.1872 0.5322 

Contamination 0.0871 0.6561 1.0002 0.0472 0.2912 1.0002 0.3262 0.2912 1.0002 0.2212 

Risk for poisoning 0.1021 0.0421 0.2432 0.1352 0.2012 1.0002 0.2462 0.2012 0.5572 0.5322 

Risk for adverse reaction  
to iodinated contrast media 0.1891 0.2221 0.8533 0.0812 0.0223 0.3293 0.7893 0.8193 0.5113 0.8853 

Risk for latex  
allergy response 0.6081 0.5901 0.7162 0.3282 1.0002 0.0502 1.0002 0.6862 0.6802 1.0002 

Hyperthermia 0.1471 0.9121 0.6782 1.0002 1.0002 0.3992 1.0002 0.6672 0.6702 1.0002 

Risk for imbalanced  
body temperature 0.0061 0.9041 0.5123 0.1392 0.7572 0.6593 0.1282 0.3532 0.7522 0.3052 

Ineffective  
thermoregulation 0.6121 0.9331 1.0002 1.0002 0.6252 0.1512 0.6592 1.0002 0.1302 1.0002 

Legend: 1Mann Whitney U test; 2Fisher’s exact test; 3Chi-square test. p-value < 0.05. 
 

It is worth mentioning that it was not possible to perform the association tests for the diagnoses that showed 
prevalence of 100% of the sample (risk for contamination, risk for injury, risk for falls, risk for allergy response 
and risk for trauma) and for those that were not present in any patient (latex allergy response and hypothermia), 
since the formation of 2x2 tables is not allowed. 

The results indicate the following statistically significant associations: risk for aspiration and reason for hos-
pitalization (p = 0.021); impaired dentition and age (p = 0.033); risk for peripheral neurovascular dysfunction 
and gender (p = 0.033) and comorbidity (p = 0.033); impaired skin integrity and comorbidity (p = 0.006); risk 
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for impaired skin integrity and gender (p = 0.000) and reason for hospitalization (p = 0.000); impaired tissue in-
tegrity and gender (p = 0.001) and reason for hospitalization (p = 0.000); risk for perioperative positioning in-
jury and gender (p = 0.044) and reason for hospitalization (p = 0.000); risk for thermal injury and age (p = 0.001) 
and comorbidities (p = 0.007); delayed surgical recovery and gender (p = 0.015) and reason for hospitalization 
(p = 0.000); contamination and religion (p = 0.047); risk for poisoning and years of study (p = 0.042); risk for 
adverse reaction to iodinated contrast media and marital status (p = 0.022); risk for latex allergy response and 
origin (p = 0.050); and risk for imbalanced body temperature and age (p = 0.006). 

4. Discussion 
Patients treated in Intensive Care Units are considered critical because they present changes in one or more vital 
organs, risk or hemodynamic instability and severe disorders that need individualized care by the multidiscipli-
nary team. So, it is vital to ensure their safety and protection [9]. 

Age showed statistically significant association with impaired dentition, risk for thermal injury and risk for 
imbalanced body temperature. Thus, corroborating the data from this study in relation to impaired dentition and 
age, in a study developed with elderly patients in the center-west of Brazil, in order to determine the prevalence 
of the nursing diagnoses in the domain Safety/protection, the diagnosis impaired dentition was found in all se-
niors. The elderly participants of that study reported that difficulty of access to the dentist in childhood and ado-
lescence, lack of knowledge about the importance of dental hygiene, including caring for dental prosthesis, and 
the fact of being smokers during adulthood were factors that influenced on the state of their teeth [10], which 
supports the association found in this study between age and the diagnosis impaired dentition.  

Moreover, the association seen between age and thermal injury is based in the fact that senility causes skin 
changes that promote loss of thickness of the dermis, of approximately 20% in elderly individuals. The reduc-
tion of collagen decreases the skin resistance and hinders healing. The decrease of Langerhans cells makes el-
derly patients more susceptible to microorganism invasion, particularly in the occurrence of denuded skin. These 
factors may contribute to the appearance of skin lesions due to the loss of supporting tissue, which becomes 
more fragile and prone to abrasive, compression and thermal injuries [10].  

The control of body temperature occurs difficultly in the elderly, since the regulatory mechanisms are altered 
by the aging process [11]. Elderly experience atrophy of the sweat and sebaceous glands, which reduces the 
amount of perspiration, thereby contributing to changes in thermoregulation, the loss and heat retention, which 
increases the risk for imbalanced body temperature [10]. These facts justify the correlation between age and the 
diagnosis risk for imbalanced body temperature. 

The diagnosis risk for poisoning has been related to inappropriate use of drugs, with emphasis in the lack of 
knowledge about the risks of using them incorrectly, resulting in harm to the patient. This diagnosis showed a 
statistically significant association with the variable years of study. A descriptive study conducted in Brazil on 
drug intoxication identified that, although there is no statistical significance, people with less than three years of 
study represented approximately half of the deaths due to drug intoxication [12], which leads to infer that the 
lower the level of education, the more likely the person is to make improper administration of medication and 
possible poisoning. 

The variable gender showed a statistically significant association with the diagnoses: risk for peripheral neu-
rovascular dysfunction, impaired tissue integrity, risk for impaired skin integrity, risk for perioperative position-
ing injury and delayed surgical recovery.  

This study identified prevalence of female subjects, which presents greater evidence with regard to neuroen-
docrine disorders. In addition, pregnancy, postpartum and higher incidence of varicose veins favor the emer-
gence of vascular disorders, such as chronic venous insufficiency, justifying the association between gender and 
risk for neurovascular dysfunction [13]. In addition, a higher incidence of varicose veins in women favors the 
development of injuries, especially in the lower limbs, such as venous ulcers, which explains the association of 
the variable gender with risk for impaired skin integrity and impaired tissue integrity [13]. 

There was statistically significant association between the variable reason for hospitalization and five diag-
noses of the domain Safety/protection, namely: risk of aspiration, risk for impaired skin integrity, impaired tis-
sue integrity, risk for perioperative positioning injury and delayed surgical recovery. 

It is known that critically ill patients from major surgeries are at increased risk for entry of gastrointestinal 
and oropharyngeal secretions, solids or fluids in the tracheobronchial tract, due to several factors, such as ga-
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stroparesis, presence of endotracheal tube, reduced level of consciousness, drug therapy, among others [14]. 
These factors influence the increased risk for aspiration.  

Thus, patients with altered level of consciousness are more prone to aspirate secretions in the airways due to 
the decreased airway protective reflexes, such as cough and pharyngeal reflex. It is indispensable that the nurse 
performs a rigorous evaluation about the patient's level of consciousness to identify early changes in neurologi-
cal status, as well as swallowing pattern, thus avoiding the risk for aspiration [5]. 

In the ICU context, the postoperative monitoring is the most common, since after major surgical procedures, 
patients are usually transferred to the Intensive Care Unit, where they are monitored continuously and receive 
the necessary assistance [15]. In this sense, the present study revealed that, regarding the reason for ICU admis-
sion, most of the patients were admitted due to postoperative in major surgeries or due to complications that 
culminated in performing the surgery.  

Some medical conditions and/or surgical procedures require the patient to remain bedridden or in the operat-
ing table, even keeping some part of the body restricted to avoid accidents or iatrogenesis. However, the posi-
tioning of the surgical patient requires special attention because the sedated or anesthetized patients are unable 
to reposition themselves when necessary to relieve discomfort. For this reason, team members should be alert to 
the need for repositioning, avoiding the risk of injury from the perioperative period [16] [17]. These facts may 
explain the association between the reason for hospitalization and the risk for perioperative positioning injury, 
even because most of the research subjects were admitted to the ICU after surgery. 

Surgical patients, during hospitalization in the ICU, can remain in sedation or under the influence of anesthet-
ic drugs and also under the positioning constraint. Such factors may interfere with skin breakdown of the critical 
patient, considering, in particular, the shortage of tissue perfusion and circulatory and ventilatory impairment, 
multiple surgical approaches, sepsis, use of vasoactive drugs and impaired nutritional status [16]. For this reason, 
the association between reason for hospitalization and risk for impaired skin integrity and impaired tissue integr-
ity is relevant. 

It is emphasized the profile of the studied hospital with regard to surgical procedures, since it is a reference in 
the performance of major surgeries for the entire state, with emphasis on cardiovascular and neurosurgical pro-
cedures. These types of surgeries require specific care, making the knowledge about the nursing care recom-
mended to these patients fundamental [18]. Due to the large complexity of most surgeries, from which patients 
are sent to the ICU, the possibility of delayed postoperative recovery is evident, justifying the existing statistical 
association between the diagnosis delayed surgical recovery and the variable reason for hospitalization. 

The study results showed that most patients had comorbidities associated with the critical clinical picture. 
Comorbidity can be defined as the presence of co-existing or additional diseases with respect to the underlying 
disease. This can change the prognosis and length of hospital stay and increase health care-related costs [19].   

The most frequent comorbidities in critically ill patients under intensive care are diabetes, hypertension and 
chronic obstructive pulmonary disease (COPD) [20]. Arterial hypertension and diabetes mellitus are related to 
the risk of injury, for generating vascular complications that cause poor circulation, interfering with the skin in-
tegrity and subsequently in the wound healing process [21]. The association of these two conditions causes the 
progression to the development of renal failure, lower limb amputations, blindness and cardiovascular disease, 
with a view that hypertension increases the risk for macrovascular and microvascular injuries, exacerbating car-
diac events and the appearance of lower limb injuries [21]. 

Among the comorbidities, diabetes stands out with regard to the association with the diagnosis risk for peri-
pheral neurovascular dysfunction, which is defined as the risk of disturbance in circulation, sensitivity or 
movement of an end [6]. In the context of the complications of diabetes, there is the peripheral neuropathy, that 
causes, in addition to the loss of protective sensation, biomechanical changes and loss of sweating that protects 
the skin against dryness, and therefore is related to the associated diagnosis, as can be verified by the statistical 
significance between the two variables [21]. 

Some sociodemographic variables, despite presenting significant associations with the nursing diagnoses of 
the domain safety/protection, did not show plausible clinic justification, as the following associations: risk for 
perioperative positioning injury and gender; delayed surgical recovery and gender; contamination and religion; 
risk for adverse reaction to iodinated contrast media and marital status; risk for latex allergy response and origin. 

Facing the association of the nursing diagnoses of the domain safety/protection and the sociodemographic and 
clinical aspects of critical patients, such findings are relevant in view of the possibility of building care plans 
targeted to the major needs of this clientele, according to the context in which they are inserted. It is, therefore, 
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nurses’ responsibility to direct their assistance with a view to reduce risks to which this population is exposed, 
reducing complications and achieving positive health outcomes. 

5. Conclusions 
We can conclude that the nursing diagnoses of the domain safety/protection identified in critically ill patients in 
Intensive Care Unit may be influenced by their sociodemographic and clinical characteristics.  

From the results, it was possible to identify a total of twenty significant statistical associations, and fifteen 
have been clinically justified by the literature, namely: risk for aspiration and reason for admission; impaired 
dentition and age; risk for peripheral neurovascular dysfunction and gender and comorbidity; impaired skin in-
tegrity and comorbidity; risk for impaired skin integrity and gender and reason for admission; impaired tissue 
integrity and gender and reason for admission; risk for perioperative positioning injury and reason for admission; 
risk for thermal injury and age and comorbidity; delayed surgical recovery and reason for admission; risk for 
poisoning and years of study; and risk for unbalanced body temperature and age.  

Five associations showed no clinical support, although the p-value was <0.05, namely: risk for perioperative 
positioning injury and gender; delayed surgical recovery and gender; contamination and religion; risk for ad-
verse reaction to iodinated contrast media and marital status; risk for latex allergy response and origin. This 
finding indicates the need for further studies with different methods in order to justify the relationships identi-
fied here. 

As a limitation to the study, we identified the difficulty for the measurement of certain clinical indicators, 
which did not relate to the customer in question or could not be measured due to the health status of patients, in 
addition to indicators that were related to knowledge of other professionals, including: aspects related to nutri-
tional factors; indicators for the diagnoses impaired dentition and impaired oral mucous membrane. 

Thus, the present findings will enable nurses to know and evaluate patients, identifying their peculiarities, 
with a view to adopt an individualized assistance and closer to the needs of each individual. Thus, by under-
standing the relationship between customers’ human responses and their sociodemographic and clinical profile, 
positive health outcomes can be achieved, in particular in the prevention of risks facing the vulnerability cha-
racteristics, providing greater safety and protection to critical patients. 
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Abstract 
Background: An opportunity to improve care of multiple chronic conditions for those living in ru-
ral areas of the country may exist through the use of technology. Integrating technology interven-
tions into existing rural health systems allows for increased access to healthcare services and 
augments self-management ability for patients. However, questions remain about acceptability 
and feasibility of technology use in rural populations. The purpose of this paper is to present the 
feasibility of mI-SMART, a HIPAA compliant, web-based, structure of mHealth sensors and mobile 
devices designed to overcome the known health determinant of access to care for rural, chroni-
cally ill patients by using technology. Methods: The study was conducted at a primary-care clinic 
that provided healthcare at no or low cost to low income adults. Inclusion criteria encompassed 
adults, with at least one chronic condition, having at least 3rd grade reading level, without having 
dementia/psychosis. Each participant was given a Nexus7 tablet and Bluetooth self-monitoring 
devices. Feasibility was evaluated in four ways and acceptability was evaluated with post-inter- 
vention questionnaires. Results: Thirty participants [mean age: 52 years (SD: 10.0, range: 29 - 74)] 
were majority female (70%), white (70%), married (60%), high-school educated or less (56.7%), 
impoverished (less than $20,000 per annum (56.7%), with multiple chronic conditions (96.7%)). 
During the trial, all participants were able to transmit data. No error messages were due to the mI- 
SMART system. Errors were user related and solved with technical support. Mean number of self- 
monitor transmissions was 219.7 [(SD: 197.4), range: 1 - 733]. Participants logged into the system 
an average of 163. 1 [(SD: 169.7), range: 2 - 568] times and viewed an average of 1092.1 [(SD: 
1205.6), range: 8 - 3851] intervention components. Over eighty-six percent of participants sent 
data for 12 weeks and 43.1% used the intervention for longer. Conclusions: The mI-SMART system 
is a feasible option for impoverished persons living in rural areas. 
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1. Introduction 
An opportunity to improve care of multiple chronic conditions (MCC) for those living in rural areas of the coun-
try may exist through the use of technology. Integrating technology interventions into existing rural health sys-
tems may allow for increased access to healthcare services and augment self-management ability for patients [1] 
[2]. Examples of how technology has been used to improve care for chronic conditions includes: accessing in-
formation in electronic medical records, requesting medication refills and appointments through computerized 
systems, communicating using secure message systems, using connected devices to manage specific chronic 
conditions, using personal health records to track progress, interacting with on-line support groups, and using 
video conferencing to complete office visits [3]. The subsequent long-term effects of technology use lead to di-
minished health disparities, improved patient outcomes, and reduced healthcare costs [4]. 

Improving care for individuals with MCC is a priority in the United States. Approximately one in four Amer-
icans have two or more chronic conditions and individuals who experience MCC have an increased risk of dying, 
poor day-to-day functioning, and increased hospitalizations [5]. As such, the department of Health and Human 
Services developed a strategic framework to improve the health status of individuals with MCC [6]. There are four 
goals of the framework. First, the promotion of health system changes intended to improve the health of indi-
viduals with MCC. Second, use of self-care management and other services with empirical evidence of efficacy to 
improve care for individuals with MCC is supported. Next, providing better tools and information for those who 
deliver care to individuals with MCC is warranted. Lastly, facilitating research to fill knowledge gaps about in-
terventions and systems for those with MCC is encouraged.  

In order to address the strategic framework set forth by the department of human services, a new technology 
platform was developed. The platform, called mI SMART (Mobile Improvement of Self-Management Ability 
through Rural Technology), was developed using the model for developing complex nursing interventions [7]. 
The model suggests a progression for development of interventions with the purpose of increasing effectiveness, 
sustainability, and scalability. The theoretical underpinnings of mI SMART are based on the Chronic Care Model 
which consists of six interrelated system changes meant to make patient-centered, evidence based care easier to 
accomplish [8]. The major concepts in the Chronic Care Model are: health system, community support, self- 
management support, decision support, clinical information systems, and delivery system design [9]. The Chronic 
Care Model is operationalized via mI SMART through a prepared healthcare team delivering planned interactions, 
self-management support with effective use of technology resources, integrated decision support, and supportive 
information technology (IT) which are designed to work together to strengthen the provider-patient relationship, 
improve communication, self-management ability, and improve health outcomes.  

However, private industries have developed much of the available healthcare technology and technology is 
often being used in non-academic settings. Therefore, questions remain about acceptability and feasibility of 
technology use in rural populations. The purpose of this paper is to present the initial feasibility and acceptabili-
ty of mI SMART, a nurse-led technology intervention for MCC in primary care. 

2. The mI SMART Platform 
The completed system combines a HIPAA compliant, web-based, structure of mHealth sensors and mobile de-
vices to treat and monitor multiple chronic conditions. Different from what currently exists, mI SMART inte-
grates primary care of multiple chronic conditions into one technology intervention. The mI SMART system al-
lows patients to track diagnoses, medications, lab results, receive reminders for self-management, perform self- 
monitoring, obtain feedback in real time, engage in education, and attend visits through video conferencing. The 
system displays a record database to patients and providers. Integration into existing Electronic Health Records 
is in progress. 
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3. Methods 
3.1. Setting 
The study was conducted at Milan Puskar Health Right, a primary care clinic that provides health care at no or 
low cost to uninsured or underinsured, low income, adults aged 18 - 64 living in West Virginia. The clinic pro-
vides direct healthcare, health education, medications, and social services for this patient population. Our pre-
vious pilot studies using the EMR of the rural healthcare clinic where the intervention took place have identified 
that mean travel distance to this clinic for patients is 21 miles. The clinic has more than 28,000 patient encoun-
ters annually. The study was conducted between December 2, 2014 and December 8, 2015. This research study 
was reviewed by the West Virginia University Institutional Review Board (IRB) and was approved in accor-
dance with 46 CFR 46.101b (Protocol # 1501534474).  

3.2. Participants 
At-risk patients are those patients for whom attending frequent clinic visits is difficult  due to a lack of trans-
portation, working hours that are not conducive to regular office visits, or distance to the clinic is greater than 
the average distance. In addition, each participant must have a current diagnosis of Multiple Chronic Conditions 
that could be addressed using the mI SMART system. For example, participants can live with any combination 
of depression, diabetes, obesity, hypertension, or hyperlipidemia. Given these parameters, the identification of 
30 participants was done through the recommendations of nurse practitioners and physicians in the clinic. The 
sample size was determined by the cost of the equipment and the amount of funding received. Inclusion criteria 
include being an adult age 18 - 64 with a diagnosis of multiple chronic illnesses and receiving care at the free 
clinic. Study participants are of both genders. Exclusion will include participants who do not speak or read Eng-
lish at a 3rd grade reading level, and those with dementia or psychosis that would prevent on-going education 
and communication. 

3.3. The Intervention 
The mI SMART platform was implemented for 12 weeks with each recruited patient. The period of twelve 
weeks was chosen to overcome the potential for Hawthorne effect, allowing participants to establish a routine of 
using mI SMART. After the potential participants were identified by nurse practitioners and physicians in the 
clinic, they were contacted by the front desk staff and invited to participate. Potential participants were sche-
duled to come into the clinic for intervention explanation and completion of informed study consent. Each con-
senting participant was given a Nexus 7 tablet, and Bluetooth enabled self-monitoring devices that were indivi-
dualized to their specific chronic illness diagnoses. The available devices were a glucometer, blood pressure cuff 
and scale. Instruction on how to use the tablet, the mI SMART platform, the self-monitoring devices, and per-
sonalized expectations of how and when to use the self-monitors were given to each participant. The participant 
was given the opportunity to ask questions. In addition to a verbal and hands-on demonstration, participants 
were given written and recorded instructions regarding how to use the system. Each participant was also given 
contact information for study staff for technical assistance. The participants answered pre-intervention surveys 
using the tablet prior to leaving the initial visit. Once the participant returned home, they began their 12 week 
intervention, using mI SMART to access the clinic instead of in-person visits. During the 12 weeks, each partic-
ipant received education videos and live video conferencing with a health educator via the mI SMART platform. 
The content of the videos and education were dependent on the unique combination of chronic conditions of the 
participant. Tailored education included blood glucose monitoring, medication, nutrition, exercise, foot care, 
heart disease, complications of chronic illnesses, behavior change and more topics based on participant need. 
Patients received automated reminders for using the self-monitoring devices and taking medications. All clinic 
healthcare visits were completed using the mI SMART developed video conferencing system and were sche-
duled per the wishes of the provider and patient. The healthcare provider performed an assessment of the health 
history, limited physical exam, medication adjustments, and appropriate referrals via the developed video tele-
conferencing system. In addition to the automated feedback provided by the mI SMART system, a Registered 
Nurse reviewed and provided feedback and appropriate referral for finger stick logs, blood pressure logs and 
weights via the developed secure messaging system. At the end of the 12 week period each participant was able 
to keep the equipment provided. 
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3.4. Demographics 
Demographics were collected so that descriptive reports of the sample can be reported. The following demo-
graphics were collected: age, gender, ethnicity, marital status, education, income, number of chronic illnesses, 
and number of people in household.  

3.5. Feasibility and Acceptability 
The use of the developed technology to deliver the intervention and to collect and store data was evaluated in 
four ways: (1) reviewing the presence or absence of data in the database from each participant, (2) assessing the 
electronic activity logs and error messages for each participant, (3) assessing the electronic activity logs and er-
ror messages for each provider (4) analyzing the electronic activity logs of each application for number of times 
each application was used as well as common errors. Lastly, we assessed the acceptability of the technology 
with post intervention electronic patient satisfaction questionnaires. The questionnaires were accessible to the 
participants within the mI SMART system on the provided tablet and released to them on the last day of the in-
tervention. Reminders were sent to each participant through the notification system within mI SMART and via 
telephone call to complete the questionnaires. 

3.6. Patient-Provider Communication & Satisfaction 
Participants were provided questionnaires to assess communication based on 5-point Likert scale (see Figure 1 
for the questionnaire used). The ease and convenience of communication, promptness of replies, quality and 
amount of information, and quality of care were evaluated. In addition, participants’ satisfaction with the overall 
system was assessed. All communication requiring interaction between the patient and health care provider was 
stored in an activity log. The activity log was analyzed for frequencies of all patient-provider communication. 

4. Results 
4.1. Demographics 
Thirty participants were enrolled and consented to participate in the study. The mean age of participants was 52 
years (SD: 10.0, range: 29 - 74). The remainder of the participant demographics can be found in Table 1. 

4.2. Feasibility 
During the trial, all participants were able to transmit data from their self-monitoring devices located in their 
home in rural areas of West Virginia to our centralized servers. No error messages were received that were due 
to the mI-SMART system. All errors were user related and solved with technical support.  

The most common errors were due to dual connections, third party vendor issues, hardware failure, and user 
unfamiliarity. The first type of error was due to security practices. When the tablet was connected to both a wifi 
connection and the mobile data service, the video conferencing would fail to connect to the provider. This prob-
lem was solved by instructing participants to turn off the wifi connection on the tablets for the duration of the 
study. The second type of error was due to issues with connectivity of third-party self-monitoring devices. A 
transmission error would occur that would delay the readings from reaching the mI SMART database. This was 
not an error that could be controlled internally. While the connection issue was usually resolved by the third- 
party vendor within 30 minutes, the tablet would announce a loss in connection. If this occurred at night, the 
announcement was disruptive to the patient. This was solved by contacting the vendor and instructing the patient 
to turn the audio off on the tablet when not in use. In addition, patients reported that the battery life of the tablet 
was about 12 hours and the glucometer batteries needed to be replaced at least once during the 12 week inter-
vention. This was solved by instructing the patient to turn the blue-tooth connection off when not in use and by 
providing the patient with more batteries for the glucometer. Three blood pressure cuffs were damaged and two 
tablets were broken (a dog ate one and a baby dropped the other), each piece of damaged equipment was re-
placed. The user error problems were mostly due to an unfamiliarity with the technology and solved with educa-
tion provided by phone or secure messaging.  

Mean number of self-monitor transmissions for each participant was 219.7 [(SD: 197.4), range: 1 - 733] read-
ings. Participants logged into the system an average of 163. 1 [(SD: 169.7), range: 2 - 568] times and viewed an  
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Table 1. Demographics.                                                                                    

Demographic N % 
Gender 

Male 9 30 
Female 21 70 

Ethnicity 
African American 2 6.7 
Asian/Pacific Islander 1 3.3 
Hispanic 3 10 
Native American 1 3.3 
White 21 70 
Other 2 6.7 

Marital status 
Divorced 4 13.3 
Married 18 60 
Separated 3 10 
Single 2 6.7 
Widowed 3 10 

Education 
Less than high school 7 23.3 
High school/GED 10 33.3 
Some College 5 16.7 
2 year college degree 3 10 
4 year college degree 3 10 
Master’s degree 2 6.7 

Income 
Less than $20,000 17 56.7 
$20,000 - $34,999 8 26.7 
$35,000 - $49,999 3 10 
$50,000 - $74,999 1 3.3 
More than $100,000 1 3.3 

Household size 
Lives alone 4 13.3 
2 people in the home 8 26.7 
3 people in the home 4 13.3 
4 people in the home 3 10 
5 people in the home 3 10 
Did not answer 8 26.7 

Number of chronic illnesses 
1 3.3 3.3 
2 3 10 
3 4 13.3 

4 8 26.7 

5 3 10 

6 6 20 

7 2 6.7 

9 1 3.3 
10 1 3.3 
12 1 3.3 
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Figure 1. Acceptability questionnaire.                                                                         

 
average of 1092.1 [(SD: 1205.6), range: 8 - 3851] intervention components (see Table 2 for details of interven-
tion components viewed). 

Over eighty-six percent of participants (N = 26) sent data for the entire 12 weeks of the intervention and 
46.61% (N = 14) used mI SMART for longer than the 12 week intervention. One participant began a new job 
that required travel and left the equipment at home. When he returned to his residence the intervention period 
was over. Two participants were lost to follow-up after the first day of monitoring. Follow-up with these partic-
ipants was attempted but no response was received (see Figure 2. It is important to note that no-show rates for 
office visits in this particular clinic have been historically around 42%). Hence, the 13.4% attrition rate in this 
study is promising. 
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Figure 2. Summary of recruitment, enrollment, and completion by participants.                                       

 
Table 2. Intervention component views.                                                                       

Intervention component Range SD Mean 

Notifications/reminders 1 - 2540 821.5 542.20 

Self-monitor results 1 - 362 81.95 71.70 

Appointment list 4 - 429 84.10 69.33 

Messages 1 - 250 69.00 63.40 

Education 1 - 41 10.20 12.23 

Virtual visits (video conferencing) 1 - 96 18.31 10.77 

Prescription list 1 - 50 11.37 10.43 

Lab results 1 - 103 18.63 8.80 

Diagnosis list 1 - 18 3.85 4.23 

4.3. Acceptability 
One-third of the participants (N = 10) of the first trial of mI SMART responded to the post-intervention satisfac-
tion questionnaire. Of the participants that responded, reported that they were either satisfied or very satisfied with 
the mI SMART platform. When asked if the healthcare providers were as careful when using mI SMART as they 
would be in person, nine respondents either agreed or strongly agreed and one participant was unsure. Eight par-
ticipants felt that the mI SMART system increased communication with the healthcare team, 2 participants were 
not sure. Seven participants felt that using the system increased the amount of times that they performed 
self-monitoring such as taking glucometer, blood pressure and weight readings. Three participants reported that 
they completed their self-monitoring about the same amount using the mI SMART system as they would without. 
No one felt that the system decreased the amount of self-monitoring completed. Six participants answered the 
open-ended question, “What did you like best about the mi SMART system?” The responses included: 
 “Increasing communication with my nurse”, 
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 “Easy to use”,  
 “Being more aware of my overall health”,  
 “Not having to go to the office”,  
 “Knowing that health professionals are looking over your shoulder all the time gives a very reassuring feel-

ing”,  
 “That my Doctor could monitor everything and that I could talk to her.” 

Five responses were received to the question “What did you like least about the mI SMART system?” two 
responses were related to the short battery life of the tablet, two responses were related to having unreliable in-
ternet connection in certain areas and one person stated “nothing”. 

The changes participants would make to mI SMART included, two participants asking to “add a food log”, one 
asked for “better monitoring equipment” and one asked for “longer battery life of the tablet.” There were two 
responses to the barriers of using the mI SMART system and they were both related to having to seek out the best 
place in their house to find internet connectivity. When asked what helped them to use the mI SMART system 
three respondents reported that the project coordinator was helpful, one said that they Health Right clinic was 
helpful, one reported all of the information they were given about the system, and one stated that being familiar 
with tablets and computers was helpful. Eight respondents reported that the system increased their access to care 
and that they interacted with healthcare providers more frequently. Eight participants reported that mI SMART 
improved their healthcare, one felt that the healthcare was about the same, and one didn’t know how using the 
system affected their healthcare. When asked what outcomes were the most important to them, seven reported 
measures like glucose and weight, two reported quality of life, and one responded knowledge of conditions. All 10 
respondents reported that if they could continue to use the mI SMART system they would.  

5. Discussion 
This study examined the feasibility and acceptability of mI SMART, a new technology intervention to improve 
access and outcomes for rural and underserved individuals living with multiple chronic conditions. West Vir-
ginia is the only state that is entirely located in the rural Appalachian mountain region. Prior to this trial, it was 
unknown if a technology platform using internet and wireless data was possible in such rural locations. It is 
noteworthy that all participants were able to transmit data from their homes at least once. Meaning, using inter-
net interventions in rural populations is feasible. While no error messages were received in the database related 
to the mI SMART system, users did experience technical difficulties. Hence, patients having access to dedicated 
technical support will continue to be important as the intervention grows. Knowing the most common technical 
difficulties patients experience is important as future trials will include education on how to problem solve these 
issues. Hopefully, this will decrease frustration with the technology so that patients can focus on desired health 
outcomes.  

Based on transmissions logs, most participants sent more than one self-monitoring reading per day for the du-
ration of the intervention. Not surprisingly, the most used components of the intervention were interactive and 
required patients to engage with the system. Patient notifications and reminders was by far the most used part of 
the mI SMART intervention. However, the standard deviation was large and the range was wide. Hence, further 
investigation of which aspects of the notification system were desirable and effective is warranted. The least 
used components were education, prescriptions, laboratory results and diagnosis. To some degree, these results 
are understandable. If participants did not have recent laboratory tests or changes in diagnosis, it is expected that 
they would not interact with these components of the intervention. However, the lack of interaction with educa-
tion components of the system warrants further investigation. The types of education, format of education, and 
amount of education patients’ desire is still unknown.  

Several factors affected patient acceptability of mI SMART. For example, one patient stopped using the sys-
tem after 2 weeks, reporting that the frequent monitoring and small battery life of the tablet were frustrating and 
problematic. In addition, nearly half of the participants interacted with the system for longer than the 12 week 
intervention. The participants were only given 12 weeks of data service. Hence, this finding is interesting for 
two reasons. First, this would require participants to purchase their own data plans to continue to use the system, 
further supporting that internet interventions are feasible in rural and low resource environments. Secondly, the 
patients found the intervention acceptable enough to continue.  

Despite reminders, the limited number of participants who completed acceptability surveys gave a limited 
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view of the general acceptability of mI SMART. Though only 1/3 completed, one could logically infer from the 
continued use of mI SMART by the majority of participants, that it was useful. It is a key point that those who 
completed the surveys indicated that they would plan for continued use if available. More so, knowledge was 
gained about the similarities of mI SMART to in-person care which is similar to the literature. Most reported 
that they felt their care was similar to in-person care. Since mI SMART was noted to increase communication 
and self-monitoring, broader future evaluations of patient engagement in multiple self-care behaviors would be a 
strategic next step. Investigating other tablet options for longer battery life will be important in future trials.  

6. Limitations 
This study had several limitations. First, the study used a convenience sample of chronically ill adults receiving 
care at a free clinic. The sample was mostly female, white, married, with more than four chronic conditions liv-
ing with low socioeconomic status. While the sample is representative of this particular state and clinic, the 
findings are not generalizable to the larger population. The low number of responses to post-intervention sur-
veys limits what can be extrapolated related to acceptability of the intervention. Lastly, due to the small size of 
the clinic where the intervention was delivered, the feasibility and acceptability of the intervention for healthcare 
providers could not be evaluated. Hence, recommendations related to workflow, satisfaction of delivering care 
remotely, and cost of delivering the intervention cannot be assessed. 

7. Conclusion 
This study adds new knowledge about the feasibility and acceptability of mI SMART, a nurse led technology 
intervention for treating MCC in primary care. The development of the intervention is also available in part A of 
this publication series. In addition, the study team has completed the initial investigation of the effectiveness of 
mI SMART, which is reported in a separate manuscript. The mI SMART intervention has the potential to be a 
sustainable and scalable technology intervention to improve access to care after future longitudinal trails are ac-
complished. The next step will be to conduct larger longitudinal trials of mI SMART to appropriately assess the 
long-term health and health system benefits.  
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Abstract 
The objectives of this study are to describe the perception of caregivers about the process of car-
ing for elders with Alzheimer’s disease, analyze the impact of the care process on the caregiver’s 
life from the biological and emotional aspects, and discuss the changes in the caregiver’s life in the 
light of Gestalt Therapy. This was a qualitative and descriptive study with a phenomenological 
analysis. The results showed that family caregivers are in a vulnerable situation because they are 
usually women who are also aging or are already elderly, who do not receive the necessary sup-
port to meet their needs. Because of the demands of providing care for Alzheimer’s patients, care-
givers fail to consider their own issues and develop more mechanized ways of relating to their 
situation, using crystallization as a defense mechanism. Stress and isolation can adversely affect 
the physical and mental health of caregivers. 
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1. Introduction 
According to [1], the development of chronic diseases in caregivers with the subsequent need for medications is 
the result of work overload in the care of elders with Alzheimer’s disease. The health complications which arise 
will be influenced by time, stage of disease, and support that the family caregiver receives. 

Some studies demonstrate that there are difficulties on the part of family caregivers to delegate care to another 
person or institution based on the social belief that family care is ideal, that institutionalizing means abandon- 
ment when the elderly requires specialcare, and that institutionalization can lead to the death of the elderly [2]. 

Humans are relational beings, and their existence is linked to the expression of their experiences in the world, 
embracing the totality of this experience that is presented in the expression, me-the other-the world. The indi-
vidual can change and act on the environment he lives in according to his experiences. Assuming the principle 
of adaptation and self-regulation, the person is seen in his entirety through revealed potentials as he experience a 
given reality [3]. Thus, the family caregiver is modified when facing the reality that Alzheimer’s disease brings, 
and can develop or fail to develop conditions that directly influence both the way she provides care and the 
quality of the care provided. 

Considering the changes in the life of caregivers due to the presence of an elder with a chronic disease such as 
Alzheimer’s, and the lack of support with which to deal with the reality of Alzheimer’s, the issues that guided 
the study were: how family caregivers of elders with Alzheimer’s disease attending the Elderly and Caregiver 
Health Care Center perceive the activity of care? 

Objectives 
To describe the perception of family caregivers about the process of caring for elders with Alzheimer’s disease, 
analyze the impact of the care process on the life of the caregiver considering biological and emotional aspects, 
and discuss the changes in the life of family caregivers in the light of Gestalt Therapy. 

2. Method 
This was a qualitative and descriptive study with a phenomenological analysis. 

2.1. Site 
The study was conducted at the Elderly and Caregiver Health Care Center/CASIC at the Fluminense Federal 
University located in the city of Niteroi, a facility which assists elderlies and caregivers in the city and sur-
roundings. The study subjects were people who care for elders with Alzheimer’s disease, are family members, 
and attended the Nursing Extension Project activities in the Elderly and Caregiver Health Care Center (EASIC) 
conducted in the CASIC/UFF. 

2.2. Inclusion/Exclusion Criteria  
The inclusion criterion was that the family caregiver must live in the same household or near the elderly with 
Alzheimer’s disease. The exclusion criteria included secondary caregivers that help family caregivers and live in 
the same domicile and those who have support from other resources such as daily or weekly care in nursing 
homes. 

2.3. Risks 
The study did not expose the participants to any physical or psychological risk.  

2.4. Study Contributions 
The study is expected to contribute to the implementation of the Psychology Service with the focus on dementia 
to provide extended support to caregivers of demented elderly. The assessment of needs of caregivers and refer-
rals to provide solutions is another benefit from the study. 

2.5. Data Collection 
Family caregivers were identified through the analysis of medical records provided by the Nursing team at 
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CASIC-UFF. Those who fit the inclusion criteria were contacted via telephone. Caregivers referred to the Psy-
chology Service were also invited to participate in the study. Initially, 30 caregivers would participate in the 
study (100% of the sample) this number was established based on the assumption that it would facilitate the un-
derstanding of the phenomenon through the way caregivers experience and perceive the act of caring. However, 
the interviews revealed context saturation, even though this was a unique and singular experience, therefore, the 
sample size was established as 10 participants (33.3% of the sample) without compromising the study. 

The interviews were conducted according to the participants’ availability. They were conducted individually 
and in the appropriate setting; participants were allowed to stop the interview at any time. The interview had an 
average duration of one hour and was conducted from July to September of 2014. The interviews were recorded 
with the participant’s permission, and ethical aspects were respected. The following guiding questions initiated 
the interviews: How has your life been since the diagnosis of Alzheimer’s disease in your family? How do you 
feel about it? How are you affected by this in your daily life? How can psychology contribute to the health care 
of the caregiver? 

The participants were identified in the numerical order of interviews preceded by the letter E (i.e., E1 means 
interviewed 1 and so on). 

2.6. Data Analysis 
The data analysis was based on the phenomenological reduction method proposed by Edmund Husserl that 
means going back to the same thing, and through the adaptation of [4]. 

The words and sentences that most frequently appeared in the experience of caregivers were surveyed in each 
interview transcript and grouped into thematic units according to repetitions. 

Thus, speeches of each subject were grouped in seven universal structural categories proposed by [4] tempo-
rality: descriptions of time experiences; spatialization; presentation of space experience; aspects related to the 
body, how they feel the impact of the experience in their bodies, what kind of relationship they establish with 
the body; motivation: how they understand the phenomenon seeking justifications for living the given situation, 
what makes them stay in the relationship; materiality: search for figures of speech, metaphors that are used and 
capture the totality; relationship with the world of self: identification of feelings that arose, even if not expressed 
in words but by bodily manifestation; relationship with others and the surroundings: trying to identify how to 
maintain links with the outside world besides the elderly [5]. 

This analysis stage was individual. During the second reading of each interview, we sought to identify the 
speeches that repeated and drew attention, which were highlighted. In a third reading, we tried to identify the 
speeches that served the universal structures being grouped in a chart (Chart 1) to visualize the situation and fa-
cilitate the phenomenological reduction for the discussion of the phenomenon. 

Thus, the Intentional Analysis and Understanding of the Interview phase occurred as presented above, seeking 
to identify the meaning of the act of caring given by the respondent and the impact on his life; this, helped to 
discuss the human condition mainly in the caring situation. 

Furthermore, the Contact Cycle was used, which is a Gestalt therapy construct consisting of the expression of 
a system of a total vital field that the body presents interactions that the self organizes through self-regulation. 
When the body is not updated, disturbances or cycle blocks occur, which mean disturbances in the I-world [6] 
The contact blocks verified in the survey were: introjection, projection, retroflexion, deflection; confluence [7]. 

Through the cycle we sought to understand how caregivers avoid contact and what types of psychological 
diseases they present throughout the process, or may arise if they are not living consciously and mindfully about 
themselves. 

After this individual analysis stage, we set up a general chart consisting of the universal structures and 
speeches identified for each participant forming the whole of the interview. Therefore, after this grouping of in-
dividual themes units we sought to identify the units themes that emerged through the repetition of words. 

2.7. Ethical Aspects 
Studies with humans require attention to the legal aspects, therefore, an informed consent form was prepared 
according to Resolution No. 466, of December 12, 2012, from the National Health Council/MS, which, through 
its legal powers, establishes the guidelines and standards that regulate research involving humans. 

The study was submitted to the Research Ethics Committee from the Antônio Pedro University Hospital 
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(HUAP) that is linked to the Academic Master’s Program in Health Care Sciences-UFF (MACCS-UFF) and ap-
proved under CAEE: 31286814.9.0000.5243 and number 686791 on 06/06/2014. 

The study was developed with the researcher’s resources and brought the benefit of encouraging the creation 
of spaces for listening and embracing caregivers of elders with Alzheimer’s disease. 

3. Results and Analysis 
The study subjects were women ranging in age from 42 to 68 years who were married (7), single (2), and in a 
stable union (1). The time since the diagnosis of Alzheimer’s disease ranged from 1 to 13 years. Only four par-
ticipants had professional/technical training as a secretary, executive secretary, physiotherapist technician, and 
accountant; only one was still employed in the profession. Three participants were retired, and six had no source 
of income. Two were house owners and lived near the elderly, and eight lived with the elderly. The educational 
level was distributed as middle school (4), high school with technical training (4), and college (2). 

The following conditions were identified in the medical records of participants: Hypertension (7), Diabetes II 
(3), Mitral Valve Prolapse (1), Chronic Renal Failure (1), Fibromyalgia (1), and Depression (1); one caregiver 
showed no medical diagnosis. Caregivers who assume the responsibility for the elderly have a degree of intima-
cy with the intense relationship. These participants were middle-aged women who assume the role of caregivers 
in addition to other roles such as homemakers, mothers, wives, grandmothers, daughters, sisters, daughters-in- 
law, and sisters-in-law. 

The study results confirm that the caregiver activity is still attached to the female gender; the majority of par-
ticipants left their work activities to stay at home caring for the elderly. Only one maintained a job because she 
is the head of the household; she had the support of another caregiver during the day. According to studies on 
caregiver profiles, most are women occupying the position of daughters or wives and are dedicated exclusively 
to patient family care. This maybe linked to the social and cultural roles of women in society and the sexual di-
vision of labor. Their responsibility for caring for children make them more prepared to assume the caregiver 
role while men remain the financial provider for the family [8]. The perception that life does not go forward, or 
that the past was better than the present appeared as reality for these participants. Life and time crystallization is 
observed in the participants’ speeches. According to Gestalt, the process of figure-background formation is a 
continuous coming and going with attention on things that are necessary for the individual at that time. This 
process is impaired for caregivers because they demonstrate that the time caring for the elderly with dementia 
leads to the crystallization of their desires and dreams. 

Thus, the speeches from participants showed a need to return to previous experiences that brought satisfaction 
and included the description that life stopped in time because they do not reap results from the actions they are 
performing. The speeches below demonstrate this: 

“I look back, and nothing has changed.” E1 
“I stopped my life.” E5 
The organismic self-regulation mentioned in Gestalt is compromised because it only occurs when the body 

can understand what is happening in the present, integrating thoughts and feelings that will be directed for action. 
Therefore, these facts demonstrate the crystallization of feelings, the family caregiver perceptions in relation to 
the elderly. These can paralyze the caregiver in her biopsychosocial needs. Thus, the temporal fixation related to 
previous experiences may result from the numerous demanded activities promoting distancing from the present 
moment and self. 

“It was so good, I never thought I wouldgo through this, we went out a lot.” E2 
It is understood that the fixation with time observed in the caregivers’ speeches result from dealing with a 

disease in which the elderly lose short-term memory, which implies a daily conduct of repetition for the care-
giver and the need of avoiding accidents with the elderly. Additionally, this situation generates difficulties in 
understanding what is happening, which may also momentarily paralyze them. 

Crystallization can compromise the quality of relationships established in the world. There is no time for so-
cial activities or activities that generate pleasure; this has a direct impact on the caregiver’s quality of life. 

Thus, the crystallization brought about by the illness of their elders is seen as threatening because the familiar 
border is exposed. The caregiver does not recognize that experience as familiar, but as an environmental burden 
on self. The following speech illustrates this assertion: 

“I am watching him 24 hours, afraid that he will get hurt; I am available to him all the time.” E9 
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Therefore, the crystallization can be understood as an avoidance effect on self-needs, and a block that has a 
direct impact on the caregiver’s awareness of her own feelings and thoughts. 

It was observed that for some caregivers, the relationship with space is a way to preserve or redeem the world 
of self. Spatialization is understood as how a person experiences the space in the universal structure. The space 
discussed here refers to the housing situation that caregivers maintain or the house where he lives with the el-
derly. 

In this study, the need to maintain the space delimited by the caregiver, that is, they sought to live near the el-
derly, was identified as facilitating dislocation or remaining in the elderly’s home in case of worsening disease 
and complete dependence. It was observed through the interviews that those who care for the elderly 24 hours a 
day do not seek to satisfy their minimal needs such as tasting foods that they appreciate. The food and flavors 
are meant for the elderly, and the caregiver’s basic functions are ignored. This phenomenon has repercussions in 
the psyche because caregivers fail to realize what is nurturing to them in the relationship with the world. 

Family caregivers sought strategies that would minimize their suffering in an attempt to keep their protected 
territory. Avoiding moving in with the elderly and choosing the dislocation path to meet the needs of the elderly 
can be understood as a form of self-preservation in order to maintain mental balance and promote self-organismic 
regulation. The following speeches confirm this statement: 

“I still keep my house; I will move in there as the last resort.” E1 
“I lived there too. I left, I have my partner, my life, I lived too much with my mother.” E7 
Therefore, getting very close to the elderly and providing the intense care demanded by Alzheimer’s patients 

can promote suffering and generate defense mechanisms through a creative adjustment in order to cause the ca-
regiver to remain in self-organismic regulation. 

It was observed that caregivers restore balance when they to go home to organize their activities, check bill 
payments, and relate to other family members and activities. The need for balance in family relations was evi-
dent because some caregivers report difficulties in the relationship with spouses due to the attention given to the 
elderly. One participant mentions a case of betrayal, another of separation, and another of an argument that re-
quired psychotherapeutic intervention as presented below: 

“I noticed a strange behavior in him; I think he got someone else.” E6 
“This is the case of the husband, he does not liketo take care, so I had problems yes, I also focus more on her, 

thinking that he is already an adult, canreason and knows his way around but people getjealous, it is not 
because they grew up that they will not be jealous.” E8 

Additional important information with respect to space is the need to ensure that the elderly will remain in the 
environment that is familiar in order to minimize confusion as the disease progresses. However, this can only 
occur if the caregiver lives in the elderly’s environment and this need compromises his organismic balance. 

Elderly caregivers can have their exposure border disrupted. According to [9] the exposure border is having 
the ability to speak your mind, expose difficulties and fears, be critical and not follow the points of a hegemonic 
view, check and defend personal views, be authentic, and sharefeelings. Maintaining an exposure border is 
important because often the caregiver lives with abuse and disrespect, a situation whichparalyzes the abilityto 
speak.Self-protection from exposure is a natural mechanism in humans; this is a contact boundary that allows 
the individual to avoid being identified or judged by others because he or she may not bear meeting the require-
ments and expectations generated by others (The speeches below demonstrate the magnitude of the exposure 
border: 

“At the beginning of the treatment, I had to leave the set.” E8 
“I realize that she takes things experienced here at home with mom to her boyfriend’s family.” E3 
Both exposure border and familiarity border seek to define the human experience in situations that may cause 

imbalance and suffering. However, when they become rigid, they promote conditions of psychic stagnation and 
reproduction of behaviors that are harmful to the individual. Thus, it is necessary to restore contact and search 
for other consciousness expanding pathways for the adaptive processes to occur. 

Activities aimed at promoting the welfare of others and disregarding self-well-being are observed when fami-
ly caregivers are caring for the elderly. The numerous demands compromise the caregiver’s attention to self. 
The increased elderly dependency on the caregiver leads to increased overload and compromised health. The 
speeches below demonstrate this statement. 

“In the eighth year, I confess that I was already very tired, worn out.” E8 
“My column is suffering a lot.” E9 
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Health occurs as the body can recognize and meet needs. It is through contact that the body self-regulates ac-
cording to the principles of Gestalt. No one body is self-sufficient; it requires the world to satisfy needs. There is 
always interdependence between organism and environment. According to [10] the body is a part of the world. 

Tiredness mentioned by the caretaker showed that because of the numerous responsibilities, she could not 
stop to get the relaxation and rest she needed; she showed changes in behavior and demonstrated aggression to-
wards all members of her family. 

“In the lack of control I suffer from anemia because I do not eat well, and if I am agitated, I lose my appetite.” 
E9 

“When I fight with her, my husband fights with me.” E10 
The body has difficulties focusing and prioritizing what should be done when it encounters unfinished situa-

tions. The lack of comprehension is experienced by the body, which may lead to blocking the contact cycle that 
could be translated into mental and physical illness. 

Some of the justifications presented for this phenomenon were: lack of financial resources to hire supporting 
services, lack of family support, and activity overload. 

“I have a hard time finding a person to stay at home for a little bit so I can leave for a while because everyone 
is committed, have their responsibilities, their schedules.” E9 

“And we are left for later, some days I stress a lot, I cling to God, I ask Our Lady for strength because you 
feel abandoned. Everyone has their commitments.”E5 

These actions affect the family caregiver who is increasingly limited to carrying out the practice of care due to 
his emotional and psychological conditioning. Therefore, they present somatization, i.e., the discharge of psych-
ic energy in the body. 

The relationship with the world of self is a universal framework that allows the identification of feelings, 
which are non-expressed thoughts. However, the caregiver is intensely committed to her restricted world. The 
speechesbelow illustrate the thought: 

“I do not say anything; I keep everything to myself.” E1 
“Today I do not feel anything.” E3 
Physical or mental illness may result from the process of being unaware of individual needs or perceiving and 

dismissing them. These attitudes are not conscious: they are linked to the automatism generated by the demands 
of daily life, blocking contact. The needs are linked to the environment and geographical, social, and economic, 
and affective fields where the person lives. 

The tension or psychic energy that arises in a particular region (body system) is understood as a single neces-
sity or multiple necessities and tends to produce an effect illustrating emotions, desires, hunger, thirst, sex, sleep, 
and rest. Equilibrium is restored when needs are met [11]. This theme is the one that underscores the loss of the 
sense of existence: the body begins to function automatically without consciousness, and therefore, health is 
compromised because one of the elements considered critical to health, satisfaction of needs, is ignored. 

The absence of contact is visible. It is through contact that man is organized. The living space is a product and 
result of a complex network of contacts that were made at various moments in life in the relationship with self 
and with others. The living space is not static, it exists, renewing itself every time a new contact occurs, it is a 
relational process, the expression of consciousness in the world [6]. 

This unit, Gratitude, reveals what motivates each participant to undertake the care of the elderly with Alzhei-
mer’s disease. The person in balance seeks to integrate the two movements that at first glance appear to be an-
tagonistic but are, in fact, complementary. The picture that emerged of duty and gratitude demonstrates affection 
from the caregiver to the elderly as it is presented below: 

“While caring for her, I lost that hurt. I was seven years indoors with her.” E4 
“I was handpicked. I pray to God to have enough strength to follow through.” E9 
The experience of caregiver E4 was striking because it portrays the story of a daughter who had unfinished 

Gestalten (perceptual configurations) with her mother, she had left home very young and returned to see her 
mother when her father became ill and had to be taken care of. This situation caused the rapprochement with the 
mother, and after her father’s death, the mother developed Alzheimer’s disease and was under her care. Care-
giver E4 points out that such an event has provided the opportunity to forgive and modify her feelings towards 
her own mother. 

It is shown from the speech of caregiver E10 that she has an appreciation for the elderly person she cares for 
because this person took care of the family all her life and now needs care. 

“She fought hard to raise my brothers and me.” E10 
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Based on the speeches, it is noted that the caring attitude is based on two polarities, obligation/duty, and gra-
titude. For caregivers, there is a need to return the care that had been given in the past by the elderly. 

During the study, it was observed that staying as the responsible caregiver is linked with the affective polarity 
in which the bonds built by experiences were highlighted and the intimate relationship that was built with the 
elderly predominates. This generates the physical and psychological situations that were describedin the study. 
The speeches below reinforce this statement: 

“It is more than 58 years together, always good between us, we went out a lot, and we would drop every-
thing.” E2 

“She isnot my sister-in-law she is a sister to me.” E7 
The deficit in using effective coping strategies such as alternative perceptions of the situation and han-

dling/solving problems were associated with high levels of anxiety, depression, stress, and work overload [12]. 
Thus, psychological support for the family caregiver who lives in a state of tension and preoccupation is neces-
sary to achieve a positive relation between the caregiver and the world.  

The therapeutic setting offered bysome programs or units to caregivers of elderlieswith dementia include: (1) 
time providing assistance with taking care of the dementia patient, and (2) identifying how the changes are 
affecting the caregiver’s perception of the world and finding away for her to live with the disease by becoming 
the agent of change. The references below present these perceptions of caregivers. 

“the worst thing for me is to be hindered.” E4 
“I am rebuilding myself.” E6 
The need for discussions about best caregiver support policies to provide not only full assistance to the elderly 

with dementia but also to provide care for the caregiver is a concern that should be seen as a priority due to the 
increasing number of elders. 

The family caregiver in this study sees the world and people as indifferent to their suffering experience. 
Therefore, staying isolated was a behavior that resulted in response to indifference: caregivers believe that they 
cannot count on anyone in the caring process. 

“You feel in the look of others that you are being judged.” E1 
“I cannot talk to others because they do not like to hear.” E4 
The world is a set of meaningful relationships through which people are individualized and separated by their 

differences [3], and this process of differentiation is being determined by the contacts made. The person exists in 
an individual/environment field. The field differs by its borders. A boundary is a separation and connection 
process, and this determines the contact that leads to growth. Thus, isolation generates impoverishment in the 
individuation process. The movement of contact-drift away-assimilate is the basis for the healthy and dynamic 
process [13]. 

The feeling of loneliness that emerged in the study can influence the perception of the world as a hostile place 
where people do not care and, therefore, generates the conclusion that caregivers need to protect themselves. 
“The feelings flow seeking to placate the loss that the caregiver experiences. There are three main types of loss: 
loss of someone who loves you, or the loss of love or sense of being loved; loss of control; and loss of self- 
esteem” [14]. 

Alzheimer’s disease is a gradual tracking of losses. It is not possible to teach how to cope with it. The image 
of the coffin going down into the pit in a burial configures the dementia process: they are the last moments of 
life with the person who is loved, who will be slipping away in front of the caregiver, losing uniqueness, being 
less present each day. The family caregiver has to adapt to this experience and live it every day. 

“now he does not run away, up until one year ago, he would burst the locks.” E9 
“I am dealing with it; she has changed a lot.” E10 
This confirms the need for psychotherapeutic support to help the caregiver coping with the illness by learning 

to remain balanced, self-conscious, able to distinguish what is dangerous or deeply painful, and able to self- 
protect from falling into severe psychological distressing processes. 

“I confess that I needed therapy to lift me up from this phase.” E8 
Therefore, the family caregiver directly involved in the care for an elderly with Alzheimer’s disease may fail 

to make contact with her own feelings, especially with the sadness that occurs through little or no interaction 
with others. Group activities, conversational spaces, and workshops may provide opportunities to be with others, 
decreasing isolation that they feel in their relationship with the world. 
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4. Final Considerations 
The change in the life of the person who takes care of the elderly with dementia is remarkable. The disease is 
complex and demands changes, not only in the life of the elderly but in the entire field that surrounds him. This 
requires the family caregiver to develop a broader view of the situation to avoid compromising his own life. We 
found that even with technical information about the disease, the family caregiver is emotionally vulnerable, 
carrying intense psychological distress because of the feeling that the care provided is never enough. 

It is noteworthy how family relationships are affected by a significant transformation in the relational patterns 
of loss of communication and dialogue that leads to aggression and becomes expressed emotion providing ma-
terial for behavioral changes among members. There is a loss of creative capacity that blunts emotions: some 
members begin to isolate themselves or seek distance to avoid contact with the heartbreakingpain of seeing the 
demented elderly. The production of a defensive shell that prevents the expression of affection is observed and 
all activities are conducted on an automation mode. 

The study presented immediate contributions to the extent that the interviewees were directed to psychologi-
cal care and followed up with scheduled therapeutic monitoring. Thisincreasedthe number of assisting consulta-
tions and also provided an extra day of assistance to caregivers and required an extra psychologist in the service. 
It is noteworthy that theservices are provided by voluntary professionals. This is an issue that needs to be 
reconsidered. There is a real need for a supporting network for health promotion, which includes local service 
and improved conditions of home visits to bedridden elders. 

The development of a booklet that can help the caregiver to identify aspects related to the Alzheimer’s disease 
is possible based on the results of this study; from possible behavioral changes to the bio-psychological altera-
tions that can guide the caregivers. In addition, this booklet could facilitate the understanding of the disease and 
aid the dialogue with the health professionals who do not know the elderly’s involvement, and sometimes are 
late in recognizing signs of depression and the early presentation of Alzheimer’s disease. 

The booklet may be composed of information that allow identifying behavioral changes that can be expected 
in the progression stages of Alzheimer’s disease, alterations arising from depression in the elderly, the impor-
tance of home dialogue, guidance on the support the family caregiver needs to stay healthy, and information on 
the main organs that promote actions for the caregiver and family. 

The difficulty in identifying people available to participate was onelimitation; some caregivers had no one to 
leave the elderly with. 

5. Conclusion 
We conclude that mental and physical illness may occur in caregivers who perceive that they do not have time to 
take care of themselves because of the many responsibilities they have assumed in taking care of elders with 
Alzheimer’s. 
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Abstract 
Aims: Anaemia in children aged 6 - 59 months is an important public health problem associated 
with increasing hospital costs, lengths of hospital stay, and development of complications later in 
life. Due to the significant caregiver roles of mothers, the level of mothers’ knowledge, beliefs and 
practices are important in addressing anaemia in children. This study investigated knowledge, at-
titudes, beliefs, and practices of select mothers on anaemia and linked these with known factors 
for anaemia. Methodology: The case study was conducted at Mkuranga District Hospital, Paedia-
tric Ward between December 2014 and April 2015. A cross-sectional design was used to recruit a 
convenience sample of 40 mothers whose children had a confirmed diagnosis of anaemia (through 
routine laboratory testing). Results: Within the sample, the majority of children were male 
(52.5%); aged 6 - 39 months (87.5%); and had a diagnosis of severe anaemia (75.0%) according to 
the World Health Organization’s definition. Over one third (35%) of mothers reported a prior his-
tory of anemia in their other children, and the majority (55%) had heard about anaemia prior to 
their child’s hospitalization. Maternal anaemia was reported by 67.5% of mothers. Mothers re-
ported that maternal anemia (17.5%) and feeding practices (32.5%) are known contributing fac-
tors to anaemia in children. Mothers reported that anemia could be prevented (55.0%) and cured 
by herbal preparations (47.5%). In addition, some mothers indicated that anaemia was caused by 
witchcraft (22.5%) and eating lemons (2.5%). Conclusion: Severe anaemia was high among the 
studied population which aligned with their hospitalization status. Findings suggested potential 
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gaps in control and management of anemia in children possibly related to low awareness or in-
correct knowledge of the relationship between maternal and child anaemia. The findings also hig-
hlighted important cultural beliefs related to anaemia. There is an imperative for culturally and 
socially appropriate knowledge translation and exchange with mothers in order to impact on the 
prevention and control of anaemia in children in Tanzania. 

 
Keywords 
Anaemia, Children, Tanzania, Maternal Knowledge, Beliefs, and Practices, Culture and Health 

 
 

1. Introduction 
Anaemia, as a disease state, is reflected in the reduced presence of red blood cells and concomitantly a lowered 
hemoglobin concentration; however, its complexity relates to multiple potential pathophysiological causes 
ranging from genetic to environmental and inconsistent epidemiological surveillance. It is a borderless public 
health concern which impacts health, socio-economic status, and preferred futures for those most directly im-
pacted. Despite the potential for intervention and treatment, anaemia has remained a major cause of mortality 
and morbidities regionally and globally [1]. 

Globally anaemia affects between one-quarter and one-third of the world’s population, although some have 
estimated at risk populations showing 50% to 80% incidence primarily due to iron deficiency [2]-[5]. In real 
numbers, the WHO [6] suggests that approximately 800 million women and children are affected globally. A 
recent estimate of a 38% worldwide prevalence of anemia in pregnant women coupled with greater than 50% of 
these related to iron deficiency clearly highlights how women and their children are disproportionately affected 
by anaemia [4]. Anaemia during pregnancy is linked to higher likelihoods of preterm labour, low birth weight, 
post-natal infection rates, low Apgar scores, and infant/maternal mortality [4] [7]-[9]. The proportion of anaemia 
is highest in the Africa, with a reported prevalence of 57% in pregnant women (17 million) and 68% in pre- 
school children (84 million) [10]. Kassebaum et al. [3] found that anaemia prevalence was highest during the 
immediate post-natal period followed by ages 1 to 4, which identifies a potential association between pre and 
post-natal anaemic states. When looking at children specifically, anaemia is not only life threatening and life 
shortening, but impacts significantly on quality of life potentials. Commonly reported health problems asso-
ciated with anaemia in children are impaired growth, reduced cognitive ability, and reduced motor development 
[11]-[13]. 

According to the WHO [6] [14], anaemia in children aged 6 to 59 months is defined as haemoglobin (Hb) 
ranging between: 100 - 109 g/L (mild anaemia); 70 - 99 g/L (moderate anaemia); and ≤70 g/L (severe anaemia). 
Causes of anaemia in children are multifaceted [15] with 50% of the anemia attributed to iron deficiency [15]. 
Other causes of anaemia in this subset of children are secondary to underlying risk factors, such as malaria, 
sickle cell disease, and parasitic infections [16]-[19]. In addition, social determinants of health such as food 
practices and taboos, cultural beliefs, knowledge, and socioeconomic status contribute to anaemia-related dis-
ease burden [19]. The social determinants of health influence the health of populations. Although there is no 
singular listing of the determinants, there are exemplars from WHO (Europe) and Canada including relevant 
elements such as “availability of healthy food”, “food insecurity”, “unemployment”, “health services”, “gender”, 
and “race” [20] [21]. 

The WHO [6] reported 61% of children aged 6 - 59 months in Tanzania have hemoglobin concentrations of 
<110 g/L [95% CI: 52, 68] and, of this group, 1.5% had hemoglobin concentrations of <70 g/L [95% CI: 0.7, 
2.8] (p. 24). These findings resulted childhood anaemia being ranked as a severe public health concern in Tan-
zania (p. 24). The Tanzania Demographic Health Survey indicated that estimated prevalence of moderate to se-
vere anaemia in children aged 6 - 59 months is 6% [16]. Overall, it is estimated that 72% of children aged 6 - 59 
months are anaemic [22], with anaemia remaining among the top ten causes of hospitalization in children aged 
under five [16].  

This study explored the knowledge, attitudes, beliefs, and practices of select mothers with children aged 6 to 
59 months with anaemia as these relate to select social determinants of health, such as unemployment (poverty), 
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food insecurity and gender.  

2. Methodology 
2.1. Study Setting 
The study was conducted at Mkuranga District Hospital between December 2014 and April 2015. As a referral 
healthcare facility, Mkuranga District Hospital has five wards with an inpatient capacity of 115. Participants 
were recruited from the 33-bed paediatric ward. The ward receives patients from dispensaries and health centers 
across the district and, on a case by case basis, from nearby districts. Inpatient stays on the pediatric ward range 
from 3 to 5 days for anemia diagnosis with the case dispositions for follow-up to the local dispensaries and/or 
health centers. 

2.2. Study Design and Sampling 
The study was a cross-sectional descriptive design. Convenience sampling was used with the following inclu-
sion criterion:  
 Mothers in the paediatric ward with children aged 6 - 59 months having a laboratory confirmed diagnosis of 

anaemia (Hb ≤ 100 g/L), 
 Voluntarily agreement to participate in the study, 
 Admission date corresponded with data collection dates,  
 Ability to speak/read and understand Swahili.  

2.3. Data Collection and Analysis 
Data collection was done in the period from December 2014 to April 2015 using structured closed-ended ques-
tionnaires. The instrument was an internally developed tool based on reviewed literature and the researchers’ 
knowledge of the institution and its case complements. The tool development was guided by three main con-
structs: Knowledge, Beliefs, and Practices. To aid participant understanding, the questionnaires were translated 
into and delivered in Swahili. Researchers checked the admission book for admitting diagnosis and age of the 
children. Mothers of children who were screened in (i.e., met the inclusion criteria) were then approached and 
informed about the study. Once the researchers affirmed mothers’ understanding, consent forms and question-
naires were distributed to those willing to participate. For those mothers unable to read and/or write, a researcher 
assisted them in completing the questionnaire. A total of 40 mothers were surveyed based on the number of 
willing and available participants during the study period who met the inclusion criteria. The research instru-
ment collected core social and demographic data about the mother/child dyad to augment the chart elements. In 
addition, the instrument approached the women by asking them for the critical elements related to knowledge, 
beliefs, and practices, which were subsequently enumerated. 

Data entry was done by two researchers. This double independent entry enabled data cleaning and verification 
in order to identify any missing data and/or incomplete data. Statistical analysis (descriptive level) was done us-
ing Microsoft-ExcelTM software. 

2.4. Ethical Consideration  
The study was approved by The Aga Khan University’s Ethical Review Sub-committee. Permission to conduct 
the study at Mkuranga District Hospital was obtained from the District Executive Director’s office prior to 
commencing the study. Participation was voluntary with an informed consent obtained from all participants. 
Participants who could not read Swahili indicated their willingness to participate by providing their fingerprint 
after the consent was read to them and any questions were satisfactorily answered.  

3. Results 
3.1. Characteristics of Study Participants and Households 
A total of 40 mother/child dyads who met the inclusion criteria were recruited into the study and their records 
were reviewed. The chart review was foundational to revealing the health status (i.e., Hg level; co-morbidities) 
of the mother and children, which was then augmented by the demographic capture during the survey. Demo-
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graphics showed that 26 (65%) of the mothers were aged 25 years or more; 28 were married (70%); 24 (55%) 
had primary school education; and 20 (50%) self-identified as housewives. The majority of the children were 
male (21 [52.5%]) aged 6-39 months (31 [77.5%]). Three-quarters of the children had severe anaemia, while 10 
(25%) had moderate anaemia. In addition to anaemia, 24 (60.0%) children had additional (secondary) diagnosis. 
Of these 24 children with co-morbidities were identified with the following breakdown: 54.2% (13/24) having 
malaria while 3 had acute respiratory tract infection (12.5%); 2 had Human Immunodeficiency Virus [HIV] 
(8.7%); 2 had sickle cell disease (8.7%); and 1 each with burn injuries (4.3%), diarrhoea (4.3%) and kwashior-
kor (4.3%). Table 1 and Table 2 reveal the demographic characteristics of participating children and mothers. 

Table 3 summarizes the characteristics of households and food security profile of study participants. Twenty- 
one (52.5%) participants were primarily from families with 3 or more children with 14 (35%) reporting previous 
childhood anaemia involvement. Although almost two-thirds reported having sufficient money to buy food, al-
though approximately two-fifths (42.5%) reported household members having slept hungry in the past. 

 
Table 1. Characteristic of mothers participating in the study (n = 40).                                               

Characteristic  Number/% 

Age (years) 15 - 19 4 (10.0) 

 20 - 24 10 (25.0) 

 25 - 29 17 (42.5) 

 30 - 34 6 (15.0) 

 35 - 39 1 ( 2.5) 

 40 - 44 2 ( 5.0) 

Marital status Married 28 (70.0) 

 Divorced 3 ( 7.5) 

 Widowed 1 ( 2.5) 

 Not married 8 (20.0) 

Level of education Form I to IV (secondary) 2 ( 5.0) 

 Standard I to VII (primary) 22 (55.0) 

 Illiterate 16 (40.0) 

Occupation Business 10 (25.0) 

 Farmer 9 (22.5) 

 Housewife 20 (50.0) 

 Others (livestock keeping) 1 ( 2.5) 

 
Table 2. Characteristic of children with anaemia (n = 40).                                                        

Characteristic  Number of children (%) 

Gender Male 21 (52.5) 

 Female 19 (47.5) 

Age (months) 6 - 20 16 (40.0) 

 21 - 40 15 (37.5) 

 41 - 59 9 (22.5) 

Anaemia Moderate (70 - 99 g/L ) 10 (25.0) 

 Severe (<70 g/L) 30 (75.0) 

Secondary diagnosis 24 (60.0) 
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Table 3. Characteristics of households of study participants (n = 40).                                               

Characteristic  Number of households (%) 

Number of children 
1 - 2 19 (47.5) 

3 or more 21 (52.5) 

History of anemia in other children 14 (35.0) 

Number of household members 
<5 14 (35.0) 

5 or more 26 (65.0) 

Family ever slept hungry 17 (42.5) 

Main bread earner Husband 28 (70.0) 

 Self 8 (20.0) 

 In-laws 3 ( 7.5) 

 Other (brother) 1 ( 2.5) 

Sufficient household funds for food 25 (62.5) 

3.2. Mothers’ Knowledge, Beliefs, and Attitudes on Childhood Anaemia 
1) Mothers’ Knowledge 
A slight majority of participants (n = 22; 55%) acknowledged prior knowledge of anaemia, with the majority 

(n = 32; 82%) reporting the main source of this information as the Reproductive and Child Health (RCH) pro-
grams and services. A total of 27 mothers (67.5%) reported a diagnosis of anaemia during pregnancy and had 
received treatment ranging from oral medications (n = 25; 92.6%) to blood transfusion (n = 2; 7.4%). The major 
signs and symptoms of anaemia identified as known by the mothers included a range of early (i.e., conjunctiva 
and palmar pallor) to late (i.e., difficulty breathing and loss of weight) indicators. Further, the mothers indicated 
that complications of anaemia were seen in the child becoming less active and unable to learn or retain. The 
most frequently reported causes of anaemia included frequent illness (n = 12; 30.0%), refusal to eat (n = 10; 
25.0%), and lack of food at home (n = 9; 22.5%). A small proportion of the participants knew of the connection 
between maternal anaemia and infant anaemia as well as the link between childhood anaemia and future health 
conditions. Table 4 provides a comprehensive breakdown of the maternal knowledge of anaemia. 

2) Mothers’ Beliefs 
Cultural beliefs expressed related to causes of anaemia included witchcraft, local remedies (i.e., herbal prepa-

rations), and exclusion of certain foods (i.e., lemons) (see Table 4).  
3) Mothers’ Practices 
Of note, only 55% of mothers in this study associated anaemia with feeding practices. Half of the study par-

ticipants (50%) reported that they were still breastfeeding their children, although a predictable weaning pattern 
emerged including maize porridge, ugali (a stiff porridge), and beans. As the primary caregivers, most mothers 
(72.5%) reported three feeds per day. Mothers (65.0%) were the main persons responsible for feeding the child 
with nearly three-quarters (72.5%) of children being fed three times a day. Health care accessed for anaemia was 
most frequently an over the counter medication followed by access to services at a dispensary (primary health 
care) level. Refer to Table 5 for further consideration of the mothers’ practices. 

4. Discussion 
This survey of mothers of children with anaemia admitted at Mkuranga Hospital showed a slightly larger male 
representation, with 75% of the children testing as severely anaemic. This latter finding is significantly higher 
than had been suggested in the reviewed literature, although there continues to be a paucity of relevant epidemi-
ological findings on the prevalence of anaemia. According to national estimates, 27% of children have mild 
anaemia, 29% moderate anaemia, and 2% severe anaemia [23]. Further, there have been reports of success in 
reduction of moderate anaemia from 43% in 2004-05 to 29% in 2010 [23]. However, in the population studied,  
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Table 4. Mothers knowledge and beliefs of anaemia (n = 40).                                                      

Knowledge base Specific content Number of mothers (%)* 

Heard about anaemia before child’s admission 22(55.0) 

Diagnosed with anaemia in pregnancy 27 (67.5) 

Signs & symptoms of anaemia* Conjunctiva pallor 35 (87.5) 

 Palmer pallor 32 (80.0) 

 Reduced physical activity 17 (42.2) 

 Loss of appetite 16 (40.0) 

 Loss of weight 14 (35.0) 

 Breathing difficulty 10 (25.0) 

 Puffy face 8 (20.0) 

Complications of anaemia* Poor growth 26 (65.0) 

 Tiredness 20 (50.0) 

 Poor learning capacity 10 (25.0) 

 Poor concentration 6 (15.0) 

Causes of anaemia in children* Frequent illness 12 (30.0) 

 Refusal to eat 10 (25.0) 

 Lack of food at home 9 (22.5) 

 Witchcraft 9 (22.5) 

 Sickle cell 2 (5.0) 

 HIV 2 (5.0) 

 Maternal anaemia 1 (2.5) 

 Eating lemons 1 (2.5) 

 Do not know 2 (5.0) 

Maternal anaemia relationship to child’s anaemia 7 (17.5) 

Anaemia causes problems later in life 15 (37.5) 

*Multiple responses were possible.  
 

Table 5. Mothers’ practices related to anaemia.                                                                  

Practices  Number of mothers (%) 

Still breastfeeding  20 (50.0) 

Foods used during weaning 

Maize porridge 38 (95.0) 

Ugali 27(67.5) 

Beans 25(62.5) 

Cassava porridge 15 (37.5) 

Banana stew 14 (35.0) 

Eggs 14 (35.0) 

Vegetable soup 13 (32.5) 

Meat soup 8 (20.0) 
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Continued 

Number of times child is fed per day 

2 times 3 ( 7.5) 

3 times 29 (72.5) 

4 Times 4 (10.0) 

On demand 4 (10.0) 

Person responsible for feeding the child 

Mother 26 (65.0) 

Others 1 ( 2.5) 

Self 7 (17.5) 

Siblings 6 (15.0) 

First drug given to child 

Anti-Malarial 5 (12.5) 

Home remedies 5 (12.5) 

Nothing 9 (22.5) 

Panadol™ syrup* 19 (47.5) 

Panadol™ syrup* and Anti-malarial 1 ( 2.5) 

Vitamin supplement 1 ( 2.5) 

First place child taken for treatment 
 

Dispensary 19 (47.5) 

Pharmacy 8 (20.0) 

Health Centre 3 ( 7.5) 

Home remedies 5 (12.5) 

Hospital 5 (12.5) 

Traditional healer 1 ( 2.5) 

*Panadol is an anti-pyretic and analgesic product. 
 

the majority of presented with severe anaemia with an Hb of <70 g/L, which may, in part, be the contributing 
factor to the current hospitalization (i.e., the sickest require hospitalization). In addition, a high prevalence of 
maternal anaemia (70.9%) has been identified in the coast region of Tanzania and may be associated with ob-
served escalated prevalence of severe anaemia in children in that region [23]. This observation indicates the 
need for a longitudinal epidemiological consideration of the potential relationship.  

Reviewed evidence reported a range of complications or co-morbidities with anaemia which variably aligned 
with the findings of this study. The mothers reported poor growth and cognitive skills as well as tiredness as 
symptoms which were supported by the research [12] [24]-[26]. According to Black, Quigg, Hurley, and Pepper 
[27], anemia contributes to reduced IQ results. Further, there was limited awareness of the mothers that maternal 
anaemia was related to their children’s anaemia, despite evidence that shows treatment of maternal anemia dur-
ing pregnancy improve neonatal outcomes such as prematurity, low birth weight, and neonatal mortality [28] 
[29]. Maternal anaemia in pregnancy is associated with anaemia in children [30] especially in the first year of 
life [31]. In a survey done in Ghana in (2003), 80.6% of mothers with anemia also had a child with anemia [32]. 
Maternal anemia is also associated with increased infant mortality [33]. We did not explore with these mothers 
their previous pregnancy outcomes (i.e., miscarriages; neonatal mortality) due to the already stressful situation 
with a severely ill child. In our study, less than a fifth of the mothers reported that maternal anaemia contributed 
to anaemia in their children. Similar findings were reported in a study done in Indonesia where the majority of 
mothers did not associate maternal anaemia with their children developing anaemia [34]. Also, some mothers 
recognized that childhood anemia could have life-long implications for their children which are reflected in the 
work of Christian et al. [35].  

The topic of health literacy and knowledge use is a current global opportunity to improve health outcomes. 
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According to the WHO [36], health literacy extends beyond education and communication for health and truly 
embraces strategies which improve the capacities and motivations of individuals to access and use information 
to improve health outcomes. A third of mothers reported a previous anaemic incident with other children and 
acknowledged gaining prior knowledge primarily through the RCH programs and services. Maternal knowledge 
included an understanding of the link between maternal anaemia and childhood anaemia, feeding practices, and 
future health conditions. Maternal beliefs included the potential to prevent and/or cure anaemia with local herbal 
preparations. A significant number of mothers believed that anaemia could be the result of witchcraft and eating 
lemons. These findings clearly flag an opportunity to work with mothers on the causes and treatments for anae-
mia, and to help them avert the recidivism from one child to the next of anaemia diagnosis.  

Children are significantly affected by socio-economic dynamics in the family. Though it is argued that em-
ployment is a source of empowerment for mothers, this is only true if the mother has some control of her income 
[23]. In this study, 70% of the mothers were dependent on their husbands to provide food for the family. In 
Tanzania, though some men involve their wives in deciding the family budget, the most recent demographic 
survey reported that 45% of the men autonomously decide how the family earnings are spent [23]. This may af-
fect food purchases and focus on healthier foods, again providing direction for future research studies to assess 
the relationship between purchases and power over resources in predicting anaemia patterns in children. Further, 
household characteristics impact the health of the family members and influence socio-economic status of the 
family. Children from large families have increased likelihood of developing nutrition-related health problems 
[37], such as iron deficiency anaemia. In Tanzania, the average number of household members is five [23]; of 
note, the majority (65%) of our participants had larger families (5 or >5 household members) and 35% reported 
prior history of anaemia in their children.  

When related to the social determinant of education, there is clear evidence that level of education and know-
ledge influences health outcomes of children [38]. In our study, 40% of the mothers were illiterate, 55% had 
primary school education, and only 2% had studied beyond primary education. There is evidence to suggest that 
children from households where the parents do not have formal education have increased likelihood of develop-
ing anaemia [15] [38]. Specifically, one study found that mothers’ knowledge of anaemia also influenced child 
anaemia and other related health practices [34].  

Food insecurity, as a social determinant of health, was considered in terms of reported feeding practices, in-
dicators of hunger, and meal frequencies. Feeding practices contribute to anaemia, generally and iron deficiency 
anaemia, specifically [37]. Although poor feeding practices affects all family members, children under five are 
most vulnerable [39]. Only 32% of the mothers in this study knew that their feeding practices contributed to 
anaemia in their child. In addition, almost all (95%) of the mothers preferred maize flour porridge, ugali, and 
other starches as weaning foods, which Peter, Rumisha, Mashoto, and Malebo [40] indicated are rich in carbo-
hydrates and low in absorbable iron with the exception of fortified foods. A study conducted in Uganda reported 
that majority of anaemic children were mainly fed with traditional porridge made up of cereals [41]. The authors 
observed that, although people in Mkuranga engage in fishing activities along the coast, the fish is often sold in 
order to meet other pressing financial commitments instead of being consumed by the household. These practic-
es, which are often evidence in impoverished settings, lead to inadequate consumption of fish and meat which 
contributes to higher incidence of iron deficiency anaemia [42]. It is likely that children from households where 
more meals are available each day are less likely to develop anaemia [15]. The WHO [43] recommends children 
under 2 years old should be fed at least 4 meals per day and provided additional snacks as required. In Tanzania, 
57% of families have 3 meals per day whereas 41% only manage 2 meals per day [23]. In this study, the major-
ity of the mothers (72.5%) were able to feed their children only 3 meals per day, with only 10% reporting feed-
ing their children the recommended 4 meals per day. Some mothers reported difficulties feeding their families 
with two fifths reporting that the family had slept hungry in the past. This may be indicative of food shortage in 
the population studied due low social economic status. Similar findings have been reported elsewhere in Tanza-
nia. For instance, food shortage as a determinant of the number of times the family fed was reported in a study 
done in northern Tanzania where 75% of children are less than 3 times a day [37]. According to the WHO [43] 
inappropriate household feeding practices, such as inadequate intakes, pose greater health implications than the 
food unavailability. 

The final determinant considered in this study was culture. Mothers’ cultural beliefs are an important deter-
minant of health outcomes in children. For instance, mothers’ belief of the causes of anaemia and traditional 
treatment for anaemia influences health seeking behaviors and feeding practices [44]. In our study, some moth-
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ers attributed anaemia to outside forces (i.e., witchcraft) or foods eaten during pregnancy (i.e., lemons). In stu-
dies, mothers believed that eating mangoes, lemons, eggs, or fish would lead to children developing anaemia [32] 
[44]. In some African settings, eating vegetables is associated with poverty so meals often comprise of culturally 
accepted foods such as cassava, maize porridge, and ugali. Timely treatment and management of anaemia is also 
influenced by cultural beliefs. Mkuranga is an area rich in culture and with strong trends towards use of tradi-
tional remedies to treat various illnesses before seeking medical attention (Peter et al., 2014). Nearly 50% of the 
mothers believed that anaemia can be treated using herbal preparations, although only 12.5% mothers gave their 
child home remedies before seeking medical attention and 2.5% sought the services of a traditional healer before 
taking their child to a hospital. Though generally there seems to be some acceptance of formal health care at a 
higher level than in the past it would be important to further study the potential risks and benefits of utilizing 
both traditional and Western medical practices to address the anaemia challenge.  

Limitations of the study 
The study involved a small cross-sectional sample; hence, findings are limited in terms of generalizability. 

The study was conducted in a hospital setting, implying an acute level of the care needs, which may significant-
ly skew the representativeness of severity and intensity of services related to anaemia. It would be desirable to 
undertake a large replication study, which considers both institutional and community-based anaemia, to correct 
for this potential limitation. Further, consideration of immediate post-natal anaemic status in the child and 
mother would be a significant contribution to reducing and/or managing childhood anaemia. 

Strengths of the study 
Findings from this case study suggest important anaemia-associated factors in the studied population which 

relate to the social determinants of education, economic status, food insecurity, and culture. It was useful to 
learn that the mothers sought primary information through the Reproductive and Child Health Centres which is a 
key learning in strategizing for future anaemia reduction.  

5. Conclusion 
This study considered the knowledge, beliefs, and practices of a select group of mothers whose children were 
currently hospitalized due to moderate to severe anaemia. The mothers’ beliefs regarding anaemia in their 
children were frequently informed by cultural beliefs such as witchcraft as a cause of the disease. This finding is 
important in efforts to address anaemia as practitioners will need to consider these deeply rooted perspectives. 
Regarding practices, the findings suggested that some practices are cultural/historical (i.e., feeding regimens) but 
others are health system informed (i.e., medication/treatment regimens). This finding provides an opportunity 
for providers and policy makers to intervene earlier through earlier information sharing and better health care 
access for anaemia related conditions. Regardless of the reason for interacting with the women (i.e., sick/well; 
pregnant/post-partum, etc.), there is an imperative for culturally and socially appropriate knowledge translation 
and exchange with mothers in order to impact on the prevention and control of anaemia in children in Tanzania.  
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