
61
Hiroshima J. Med. Sci.
Vol. 66, No. 3, 61~69, September, 2017
HIJM 66–12

care in hospital wards, including nutrition, hygiene, 
and elimination, is provided by patients’ relatives 
and health care assistants12). Considering that fami-
lies and care assistants lack relevant professional 
knowledge, dietary guidance for these care providers 
is also necessary. Accordingly, nurse-supported 
meals are indispensable for the safety and nutrition-
al support of low-functioning hospitalized patients. 

As stated in the Chinese textbooks on the funda-
mentals of nursing, oral feeding assistance is one of 
the basic nursing skills. Family-paid caregivers, 
rather than hospital nursing staff, are involved in 
most bedside nursing care, the most frequent task of 
which is feeding13). Thus, the implementation rate of 
oral feeding assistance by nurses remains low. The 
proposed probable factors include a shortage of nurs-
es and insufficient awareness3). In addition, 89.8% of 
nurses do not completely understand their roles in 

Eating is a basic physiological need and falls 
within the most important category in Maslow’s hi-
erarchy of needs16). For hospitalized patients, eating 
provides physical sustenance to support life as well 
as to fulfill psychological and social needs by pro-
viding pleasure, adding value to life, and incentiv-
izing patients to fight disease. In addition, eating 
alongside other patients provides an opportunity for 
fraternization7). Therefore, eating is important for 
patient health. 

Although oral food intake is the natural ingestion 
pathway, this method increases the risk of aspiration 
pneumonia, especially for elderly hospitalized pa-
tients with low function in feeding and swallowing14). 
In addition, as undernutrition frequently occurs dur-
ing hospitalization15), nurses play an increasingly 
important role in supporting patient nutritional 
needs11). However, in China, 64.7% of direct nursing 
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cal hygiene centers are ranked level 1 (20−99 beds). 
Each level is further subdivided into ranks A, B, and 
C, depending on resources. Accordingly, the level of 
nurses in a level 3 hospital is closest to the national 
average. In 2011, Chinese general hospitals com-
prised more than 60% of all hospitals, and the num-
ber of beds, attendances, and admissions at these 
hospitals accounted for more than 70% of those 
across all hospitals18). These findings suggest that 
research in Chinese general hospitals would provide 
representative data. For comparison with data ob-
tained from a level 3 general hospital in China, a lo-
cal general hospital in Japan was chosen. This 
hospital has the most beds in its district, as well as 
high attendance, admission, and bed usage rates. 
Thus, our target participants were ward nurses 
working in two general hospitals with more than 
500 beds (one in China and one in Japan). After con-
sidering the increased need for oral feeding assis-
tance in departments with patients who require 
critical care or continuous life support care because 
of limitations caused by age or physical condition, 
the inclusion criteria were specified. The target 
nurses were specified to be those with two or three 
shifts working in any inpatient departments except 
for the pediatric ward, operating room, emergency 
room, or intensive or other critical care units. 

The survey was carried out between April and 
June 2014. The questionnaires, along with seal-
able envelopes, were provided to a staff member 
of the Nursing Department Office at each of the 
surveyed hospitals. This staff member distribut-
ed the questionnaires to nurses. We placed a 
questionnaire collection box at the entrance to 
each Nursing Department Office. Upon comple-
tion, the participants placed the questionnaires 
into the collection box. The questionnaires were 
retrieved after two weeks.

Ethical issues
The study was approved by the ethics committee 

of Hiroshima University, Japan. Hospital visits 
were made to explain the objectives of the study. 
The director of nursing at each of the two hospi-
tals was provided with a detailed introduction 
with written information about the study. Re-
search cooperation was obtained via signed con-
sent from these directors. The nursing department 
was asked to distribute sealable envelopes with 
questionnaires and consent forms to the partici-
pants. All participants were informed of the 
study’s purpose and their participation was volun-
tary with no effect on their work. Agreement to 
participate was assumed based on receipt of re-
sponses. To maintain confidentiality and anonym-
ity, no personal identifiers were attached to the 
data. A code number was assigned to each com-
pleted questionnaire and the data were secured in 
a locked file. The participants were informed that 
the study findings would be reported in academic 

basic life care and demonstrate a low interest in dai-
ly life nursing skills such as sponge bathing, bed 
making, and oral feeding30,31). In order to improve 
this situation, in 2010, the Ministry of Health in 
China initiated a “Quality Care Service Demonstra-
tion Project”20) and “Basic Care Service for Hospital-
ized Patients”17). In this way, oral feeding assistance 
began to be emphasized. However, while there has 
been some research on nurses’ perspectives on basic 
life care, very few studies have been conducted spe-
cifically on oral feeding assistance. Furthermore, no 
related research in nursing students was found. This 
paucity of research underlies a lack of information 
on the outcomes of current nursing education in oral 
feeding assistance.

In Japan, dietary guidance regarding pathology is 
more prevalent among nurses compared to daily care 
for feeding such as necessary meal preparation8,23). It 
has recently been reported that nurses pay inade-
quate attention to patient diets7). 

The above findings indicate the importance of 
oral feeding assistance for hospitalized patients. 
However, nurses’ perceptions of its importance and 
their roles in oral feeding assistance remain un-
clear in China. 

As summarized by DeSantis5), international 
nursing is a type of service that must consider vari-
ous sociocultural factors such as education, culture, 
and health care systems across the country or re-
gion. Moreover, there is variation in nursing prac-
tice and nursing skills according to the differing 
backgrounds and statuses of the countries exam-
ined in the current study. China has a quarter of 
the world’s population and has sustained rapid eco-
nomic development within recent years, making it 
an important developing Asian country. Japan, as 
the representative developed Asian country, shares 
a similar climate and food culture (conventional 
chopsticks, staple foods, tea culture, etc.) with Chi-
na. Accordingly, studies examining the similarities 
and differences in nursing practice and nursing 
skills in China and Japan can improve our under-
standing of nursing practices in Asian countries. 
The current study compared cognition, training, 
and education in oral feeding assistance between 
nurses in China and those in Japan. 

METHODS

Study design and sample and data collection
A cross-sectional comparative survey was de-

signed to explore cognition, training, and education 
in oral feeding assistance among nurses in China 
and Japan. In China, hospitals are ranked according 
to the satisfaction level of the staff, technical level, 
number of hospital beds, and the quality and quanti-
ty of equipment9). Hospitals directly managed by the 
government and provincial hospitals are generally 
ranked at level 3 (500 beds or more), municipality 
hospitals are ranked level 2 (100−499 beds), and lo-
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agreement to participate based on the return of 
the questionnaire.

Data analysis
After checking the recovered questionnaires for 

the validity of the responses, every valid question-
naire was numbered in order. Statistical analysis 
was performed using the software package SPSS 
version 21.0 in Japanese. The significance level was 
set at p < 0.05. Descriptive statistics and frequency 
distributions for participant demographics were 
calculated. T-tests and chi-squared tests were used 
for comparisons between the groups of nurses. In 
addition, a thematic content analysis was carried 
out on the descriptive responses of the nurses in Ja-
pan. First, the relevant responses were encoded. 
Subsequently, the encoded data were integrated 
and sub-categories were extracted. Finally, the sub-
categorical data were integrated and categories 
were extracted from groups of similar sub-catego-
ries. These results were also compared to the quan-
titative results.

RESULTS

Demographic characteristics (Table 1)
A total of 330 questionnaires were returned from 

137 (97.2%) of 141 Chinese nurses and 193 (74.2%) 
of 260 Japanese nurses. Of these, 291 nurses com-
pleted the questionnaires: 107 Chinese nurses 
(75.9%) and 184 Japanese nurses (70.8%). 

Regarding sex, 97.2% of Chinese and 93.5% of 
Japanese nurses were female, with mean ages of 
30.57 ± 6.59 and 30.14 ± 6.68 years, respectively. 

journals.

Questionnaire development
The Japanese version of the questionnaire con-

cerning cognition, training, and education in oral 
feeding assistance was originally developed using 
the items included in a previous study (Hasebe et 
al.)8). To reduce the physical and mental burden on 
participants, only selected questions were used.

Prior to the study, the Japanese version of the 
questionnaire was reviewed by two Japanese fac-
ulty members from a nursing school and pretested 
with five Japanese nurses. Participants were 
asked to identify any items they had difficulty an-
swering and to specify the length of time taken to 
complete the questionnaire. Based on this pretest, 
the questionnaire items were adjusted to make 
them more understandable for participants. Fur-
thermore, the number of questions was revised to 
ensure that they could be answered within 15 
minutes. The questionnaire was subsequently 
translated into Chinese. To ensure its reliability 
and validity, it was reviewed by two Chinese nurs-
ing faculty members who were also proficient in 
Japanese. The final questionnaire included four 
items covering demographic characteristics, plus 
items relating to the following areas: cognition 
about who should assist with oral feeding and the 
need for professional knowledge and skills; assist-
ing patients with particular needs; the required 
steps to assist with oral feeding; training in oral 
feeding; and evaluation of education on oral 
feeding assistance. The questionnaire was ad-
ministered anonymously; therefore, we assumed 

Table 1. Demographic characteristics
China Japan
n (%) n (%) X2 (p) t (p)

Sex
  Male 3  (2.8) 12  (6.5) 1.91
  Female 104 (97.2) 172 (93.5) (0.167)
Age (yr)
  M ± SD 30.57 ± 6.59 30.14 ± 6.68

0.52
(0.602)

  20-29 58 (54.2) 103 (62.4)
  30-39 36 (33.6) 44 (26.7)
  40-49 11 (10.3) 17 (10.3)
  ≧50 2  (1.9) 1  (0.6)
Total years working as a nurse (yr)
  M ± SD 9.24 ± 6.82 7.96 ± 5.37

1.67
(0.097)

  ≦3 25 (23.4) 34 (18.6)
  4-6 24 (22.4) 55 (30.0)
  7-9 14 (13.1) 38 (20.8)
  ≧10 44 (41.1) 56 (30.6)
Nursing education level
  Secondary/post-secondary education 50 (46.7) 83 (45.1)
  Undergraduate education 55 (51.4) 97 (52.7) 0.67
  Master’s education 2  (1.9) 3  (1.6) (0.881)
  Five-year consistent education 1  (0.5)
Note. M = mean; SD = standard deviation.
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secondary or post-secondary education, while 
52.7% had received an undergraduate educa-
tion. There were no significant differences be-
tween Chinese and Japanese nurses regarding 
sex, mean age, mean working years, or nursing 
education level.

The mean working years were 9.24 ± 6.82 for 
Chinese nurses and 7.96 ± 5.37 for Japanese 
nurses. Concerning nursing education level, 
46.7% of Chinese nurses had received second-
ary or post-secondary education and 51.4% had 
received an undergraduate education. In com-
parison, 45.1% of Japanese nurses had received 

Table 2. Cognition about who should assist with oral feeding and the need for professional knowledge and skills
China Japan χ2

n (%) n (%)
a Who do you think should assist with oral feeding?
  Nurse 52 (48.6) 161 (89.9) 64.22***
  Family member 45 (42.1)  10  (5.6) 
  Care worker/nursing assistant/others 10  (9.3)   8  (4.5) 
Are related professional knowledge and skills necessary?
  Yes 98 (92.5) 177 (98.9)  8.13**
  No  8  (7.5)   2  (1.1) 
a This question’s responses included ‘nurse’, ‘family member’, ‘nursing assistant’ and ‘others’ for the Japanese version of the 
questionnaire. However, ‘nursing assistant’ was changed to ‘care worker’ for the Chinese version of the questionnaire.
 ** P < 0.01; *** P < 0.001.

Fig. 1. Cognition about assisting patients with particular needs

Fig. 2. Cognition about steps to assist with oral feeding
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nurses more frequently responded “explain the im-
portance of diet and nutrition” (p < 0.01) and “pro-
vide advice on diet” (p < 0.001), whereas Japanese 
nurses more frequently responded “observe the pa-
tient eating” (p < 0.05), “adjust patient’s position” (p 
< 0.001), and “prepare eating environment” (p < 
0.001). 

Training in oral feeding assistance (Fig. 3)
With respect to learning experiences in oral feed-

ing assistance, Chinese nurses (literature 28.0%, 
training 24.3%, lectures 15.9%) were significantly 
less likely than Japanese nurses (p < 0.05, p < 0.01, 
and p < 0.001, respectively) to have received such 
experiences. In both groups, less than 10% of nurs-
es had read the domestic or foreign status of rele-
vant research reports.

Chinese nurses’ evaluation of textbooks and 
lectures regarding oral feeding assistance 
(Table 3)

Chinese nurses’ evaluations of textbooks and lec-
tures regarding oral feeding assistance are shown 
in Table 3. More than half (53.3%) considered the 
amount of relevant textbook content to be “a little” 
or “very little.” In addition, 35.5% regarded the em-
phasis of relevant lectures as “low” or “very low.”

Thirty-seven Japanese nurses (20.1%) responded 
to the open-ended question on education in oral 
feeding assistance. Some important points arising 
from these nurses’ comments could be summa-
rized under the categories of basic knowledge, 
sympathy with patients’ feelings, safety of oral 
feeding, and sufficient practice. 

DISCUSSION

The majority of nurses in both groups were wom-
en in their 20s or 30s with a mean working experi-
ence of 8−9 years. More than half had received an 
undergraduate education, which reflects the trend 
toward higher nursing education in China6) and the 

Cognition about who should assist with oral 
feeding and the need for professional knowl-
edge and skills (Table 2)

Regarding cognition about who should assist 
with the oral feeding of hospitalized patients, 42.1% 
of Chinese nurses responded, “family member” and 
48.6% responded “nurse.” In contrast, 89.9% of Jap-
anese nurses responded “nurse” (p < 0.001). More 
Japanese nurses (98.9%) than Chinese nurses 
(92.5%) were aware of the need for professional 
knowledge and skills (p < 0.01). 

Cognition about assisting patients with par-
ticular needs (Fig. 1)

Chinese nurses’ most frequent responses were 
“elderly patients with inadequate cognition” (89.7%), 
“patients requiring self-help tools” and “patients 
with dysphagia” (84.1% each), and “patients with 
visual impairment” (70.1%). Japanese nurses’ most 
frequent responses were “patients with dysphagia” 
(96.2%), “patients with visual impairment” (78.1%), 
and “elderly patients with inadequate cognition” 
(73.8%). In comparison to their Chinese counter-
parts, significantly fewer Japanese nurses respond-
ed: “patients requiring self-help tools” and “elderly 
patients with inadequate cognition” (p < 0.01 for 
both responses). However, significantly more Japa-
nese nurses responded: “patients with dysphagia” (p 
< 0.001).

Cognition about steps to assist with oral feed-
ing (Fig. 2)

Regarding cognition about steps to assist with 
oral feeding, Chinese nurses’ most frequent re-
sponses were “observe the patient eating” (90.7%), 
“adjust patient’s position” and “assist with eating” 
(79.4% each), and “explain the importance of diet 
and nutrition” (78.5%); Japanese nurses’ most fre-
quent responses were “observe the patient eating” 
(96.7%), “adjust patient’s position” (96.2%), and 
“prepare eating environment” (91.8%). Chinese 

Table 3. Chinese nurses’ evaluation of textbooks and 
lectures regarding oral feeding assistance.

China (N = 107)
n (%)

How would you rate the amount of related textbook content?
  Very little 16 (15.0)
  A little 41 (38.3)
  Suitable 40 (37.4)
  Much  7  (6.5)
  Too much  3  (2.8)
How would you rate the extent of emphasis on related lectures?
  Very low 15 (14.0)
  Low 23 (21.5)
  Suitable 58 (54.2)
  High 10  (9.3)
  Very high  1  (0.9)

Fig. 3. Training in oral feeding assistance
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er factor is the high nurse-to-patient ratio in Japan, 
which was boosted by strong government interven-
tion due to economic improvements in the 1990s27). 
China had 3.2 million registered nurses until late 
2015, which is only about twice the number of Japa-
nese nurses. Considering the great disparity in the 
populations of the two countries, it can be inferred 
that there has been a severe shortage of nurses in 
China. Based on these differences, it is clear that 
oral feeding assistance has been emphasized as an 
important life-caring role of nurses in Japan, but 
not in China.

In both groups, nurses were well aware of the 
need for professional knowledge and skills in oral 
feeding assistance. A similar result has been re-
ported in previous research conducted with stu-
dent nurses in a Chinese hospital30). Therefore, 
the importance of the expertise of oral feeding as-
sistance were recognized well by ward nurses in 
both countries.

Regarding cognition of assisting patients with 
particular needs, cognition was high in both groups 
for aspects of patient physical condition such as vi-
sual impairment and dysphasia, but inadequate for 
aspects of their psychological condition such as ap-
petite. A similar result has also been reported, with 
the suggestion that it may result from nurses being 
exposed to more practice related to pathology and 
less practice related to routine preparation8,23). As 
the “Quality Care Service Demonstration Project”20) 
advocates a patient-centered philosophy and is 
aimed at satisfying patients, society, and govern-
ment, it has led to the integration of humanistic 
caring into daily nursing work. This means daily 
nursing care in consideration of appetite and other 
aspects of patient psychology is receiving increased 
attention. Leading up to 2015, the quality care ser-
vice was expanded in all level 3 hospitals and 
82.6% of level 2 hospitals19). Additionally, with a 
shift in focus from disease treatment to prevention 
and rehabilitation28), there has been an increase in 
expectations and professional competencies relating 
to oral feeding assistance in nursing. Furthermore, 
Japanese nurses were significantly less likely than 
Chinese nurses to provide a positive response to 
“patients requiring self-help tools.” This difference 
may be due to more widespread use of self-help 
tools in the surveyed Japanese hospital, meaning 
that patients requiring these tools are advised to 
use them to feed themselves. 

Regarding cognition of steps to assist with oral 
feeding, cognition was high for eating environment 
and physical aspects of patient conditions, such as 
their position. Nevertheless, it was inadequate for 
aspects of patient psychological conditions, such as 
their emotional state. In Chinese hospitals, duties 
related to the eating environment may be per-
formed by family members or non-nurse caregiv-
ers, as they are the primary providers of bedside 
nursing care, including oral feeding assis-

increase in four-year nursing education in Japan10). 
A similar proportion of Chinese nurses responded 

“family member” as responded “nurse” when asked 
who should assist with oral feeding, significantly 
higher than the proportion of Japanese nurses giv-
ing the former response. In a previous study26), de-
scriptive examples such as “no meal assistance” (not 
taught at school) and “family members provide body 
cleaning, transferring, excretion aid, dietary aids, 
etc.” were given. Indeed, bedside nursing care is tra-
ditionally considered to be the responsibility of the 
family, and Chinese hospital nurses mainly carry 
out doctors’ orders, completing routine tasks and ad-
ministering medical treatments29). According to a 
study report, 34.2% of nurses in China believed that 
patient family members or health care assistants 
could provide basic life care31). Thus, the role of Chi-
nese nurses in oral feeding assistance was insuffi-
ciently recognized and implemented. According to 
the “Chinese Nursing Development Plan”19), in 2015, 
the bed-to-nurse ratio in level 3 hospitals was 1:0.60 
and the physician-to-nurse ratio was 1:1.07. Thus, 
the numbers of Chinese nurses and doctors were al-
most equal; this ratio is far lower than the average 
in developed countries. Under such circumstances, 
nurses may prioritize jobs related to basic treatment, 
given time limitations. However, the “Basic Care 
Service for Hospitalized Patients”17) clarified that the 
scope of nursing jobs should cover the fundamentals 
of nursing, including oral feeding assistance and as-
sistance with items related to daily life care, in order 
to promote the implementation of basic nursing care. 
The project has led to an emphasis on basic nursing 
care in daily nursing work. This means that daily 
nursing care, including oral feeding assistance, is 
now accorded an increasingly important status. 

In contrast, most Japanese nurses responded 
“nurse” when asked who should assist with oral 
feeding. Thus, the role of nurses in oral feeding was 
well recognized; this may be associated with the 
education of Japanese nurses, which appears to 
have better addressed oral feeding assistance. In 
addition, daily living assistance, such as body 
cleaning, transferring, and dietary aids, has be-
come the routine duty of nurses in Japan. This dif-
fers from the expected role of nurses in China, 
where responsibilities are more clinical and include 
assisting with setting up drips and administering 
intravenous injections following doctors’ instruc-
tions26). One reason for this difference is that Amer-
ican-style nursing education started late in China. 
American nursing books translated into Chinese 
were widely used in the new baccalaureate and 
masters programs until the late 1990s4). In con-
trast, content central to American nursing, such as 
nursing theory, nursing diagnosis, etc., have been 
incorporated into the curriculum in Japan4). Nurs-
ing students can read not only American nursing 
books and journals translated into Japanese but 
also the original English texts and articles. Anoth-
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sampling to investigate ward nurses from two 
general hospitals in China and Japan. Thus, the 
characteristics of the nurses may not generalize to 
all ward nurses in either country. In addition, this 
study did not define factors affecting cognition, 
training, and education regarding oral feeding as-
sistance.

Implications for nursing education 
The findings of this study have important impli-

cations for basic nursing education. The results re-
vealed inadequate education and significantly lower 
cognition of issues relating to oral feeding assis-
tance in Chinese nurses. It is necessary to increase 
their awareness of the importance of oral feeding 
assistance for hospitalized patients and the roles of 
nurses in this through relevant educational inter-
ventions. Considering the burden of stroke-induced 
malnutrition worldwide2,22), we might focus on ward 
nurses in the neurology department for the develop-
ment of an effective education program. In the 
future, with rapid globalization and aging, the 
members of the Association of Southeast Asian Na-
tions will mutually recognize each other’s nursing 
qualifications1). Thus, this program should empha-
size the importance of psychological and sociocul-
tural factors related to oral feeding. Furthermore, 
oral feeding assistance must consider the patient 
safety and comfort, a message consistent with a 
previous report that recommended consideration of 
patient safety and emotional state during oral feed-
ing assistance25). Given that the main sources of 
oral feeding support in China are families and care 
assistants, training to improve nursing competency 
in explaining the importance of oral feeding assis-
tance to student nurses is also important. 

This study revealed that the cognition regarding 
the need for professional knowledge and skills was 
equally high in both groups, including the environ-
ment and physical aspects of patient condition. In 
comparison, cognition regarding aspects of patient 
psychological state and appetite was inadequate. 
Knowledge of relevant research reports was similarly 
limited in both groups. Educational experience and 
exposure to relevant training were slightly rarer in 
Chinese nurses. Many nurses in China also men-
tioned family members as the main sources of oral 
feeding assistance.
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tance12,13). However, as indicated by Fukura et 
al.7), meals play an important role in a person’s 
emotional state; the relationship that people have 
with the food they eat is crucial to their overall 
sense of well-being. Roper et al.24) also reported 
that appetite can be affected by emotional state, 
which can lead to loss of appetite or eating disor-
der. Thus, it is important that nurses recognize 
the prominent role of nursing care in helping to 
establish an appropriate emotional state and ap-
petite during oral feeding assistance. In addition, 
Japanese nurses attached less importance than 
Chinese nurses to explaining the importance of 
diet and nutrition and providing dietary advice. 
This may be explained by the roles of nursing as-
sistants and the important function of an existing 
nutrition support team in the surveyed Japanese 
hospital. Alternatively, this may be due to difficul-
ties with cooperation and work-sharing between 
nurses and assistants, as have been previously 
identified in a study conducted in an acute-phase 
hospital in Japan21).

In Chinese nursing schools, although lectures 
on oral feeding assistance are given, practical edu-
cation such as in-class exercises and clinical prac-
tice remains insufficient. Few learning experienc-
es in the form of training, lectures, or exposure to 
literature were reported. In addition, Chinese 
nurses reported that relevant textbook content 
was poor and not emphasized in lectures. Thus, 
the fact that nurses’ roles in oral feeding assis-
tance were insufficiently recognized may be due to 
inadequate education and insufficient learning ex-
periences. A previous study reported that 89.8% of 
nurses did not completely understand their role in 
basic life care31). Furthermore, oral feeding assis-
tance is not emphasized or well taught in the edu-
cational setting26). On the other hand, in Japan, 
school education in oral feeding assistance is fully 
integrated into lectures, in-class exercises, and 
clinical practice as an important life support role 
of nurses. Furthermore, relative to Chinese nurs-
es, Japanese nurses reported significantly more 
educational experiences in the form of training, 
lectures, and exposure to literature on oral feed-
ing assistance. In addition, Japanese nurses re-
ported an awareness of the need for and importance 
of basic knowledge and practical education and de-
scribed a need for education emphasizing comfort 
and safety during oral feeding assistance. Thus, it 
can be inferred that the resulting cognition held 
by nurses about their roles are probably connected 
with the level of nursing education and relevant 
training experiences. Nonetheless, the knowledge 
of Japanese nurses regarding domestic and foreign 
research reports on oral feeding assistance was as 
limited as that of the Chinese nurses. This sug-
gests that education promoting self-directed learn-
ing is also needed.

This study is limited by its use of convenience 
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