
KUFA JOURNAL FOR NURSING SCIENCES Vol.6 No. 1 Jan. through April  2016 

 

46 
 

Assessment of Postoperative Nurses' practices Concerning Care of 

Fracture Treated by External Fixation. 

 لممرضين مابعد الدراحة بخصوص العناية بالكسر المعالح بواسطةا م ممارساتجقيي

 الحثبيث الخارخي

Thani A.Radhi , Academic Nurse, Department of Adult Nursing , College of 

Nursing / University of Baghdad . 

Dr. Narmeen B. Tawfiq, PhD. Prof. and Academic Supervisor, Department of 

Adult Nursing, College of Nursing/ University of  Baghdad. 

E- mail: thanishimaa@yahoo.com 

 الخلاصة

 .ش انًعانج بانخثبُج انخاسجٍانعُاَت بانكس حجاِيًاسساث انًًشضٍُ يسخىي خقُُى حهذف انذساست ن :الهدف

حششٍَ  11يحافظت يُساٌ نهًذة يٍ  -دساست وطفُت اجشَج فٍ سدهاث جشاحت انعظاو فٍ يسخشفً انضهشاوٌ انجشاحٍ :منهديةال

( يًشضا ويًشضت يٍ انعايهٍُ فٍ 11اخخُشث عُُت غشضُت "غُش احخًانُت" يكىَت يٍ ).4111حضَشاٌ  11ونغاَت  4112انثاٍَ 

اجضاء, انجضء الاول شًم انخظائض انشخظُت  ًت ويكىَت يٍ ثلاثتلال اسخباَت يظًسدهاث انكسىس. جًعج انبُاَاث يٍ خ

حجاِ انًشضً انزٍَ َجشي نهى جشاحت انخثبُج حخض يًاسساث انًًشضٍُ  ( فقشاث, وانجضء انثا8ٍَعهً) نهًشضٍُ وَحخىٌ

ُاَت بجهاص انخثبُج ( فقشاث حخخض بًًاسساث انًًشضٍُ بخظىص انع9و انجضء انثانث َخكىٌ يٍ ) ( فقشة41انخاسجٍ يكىَت يٍ )

نهًشضٍُ انعايهٍُ فٍ سدهاث انكسىس. حذدث يظذاقُت اسخًاسة الاسخباَت يٍ خلال عشضها  شطذنبُاَاث بطشَقت ان.جًعج اانخاسجٍ

 11ونغاَت   4112ثاٍَ كاَىٌ ان44ت انًظغشة نهًذة يٍ ( خبُش يٍ روٌ الاخخظاص وحذد ثباحها يٍ خلال اجشاء انذساس11عهً )

 .لاحظاء الاسخُخاجٍاو  ب الاحظاء انىطفٍححهُم انبُاَاث باسخعًال اسانُوطف . حى 4111شباط 

 .خاسجٍبعذ اجشاء جشاحت انخثبُج انعفا فٍ انخذاخلاث انخًشَضُت بُُج انُخائج اٌ غانبُت فقشاث انذساست قذ اظهشث ضالنحائح: 

 .جشاحت انخثبُج انخاسجٍ بعذ اجشاء ضٍُ انعايهٍُ فٍ سدهاث انكسىسسساث انًًشَسخُخج اٌ هُاك َقظا وقهت  فٍ يًا :الاسحنحاج

َىطٍ انباحث بضشوسة اعذاد بشايج خاطت نخذسَب انًلاكاث انخًشَضُت انعايهت فٍ وحذاث انكسىس حجاة انعُاَت بانكسش  الحوصيات:

 . حىل كُفُت حقذَى انعُاَت انخًشَضُت نهًشضً بعذ اجشاء جشاحت انخثبُج انخاسجٍ  ُى كخُب او كشاط. حظًسجٍانًعانج بانخثبُج انخا
Abstract 

Objectives: to assess nurses' practice level toward care of fracture treated with external.               

 Methodology: A descriptive study was carried out at orthopedic wards in Al-Zhrawi Surgical Hospital -Missan 

Governorate. The study started from November 11
th

, 2014 to June15
th

, 2015. A non-probability sample of (50) 

orthopaedic nurses (male & female) who were working in orthopedic wards. The data were collected through the 

use of questionnaire, which consists of three parts, part(1)Demographic data form that consists of  (8) items, 

part(2) concerning nurses' practices level toward patient treated with external fixation consist from (25)items, 

part(3) consist from(9) items concerning with external fixation device care. Checklist was used to collect data for 

orthopedic nurses. The validity of the checklist was determined through presenting it to (15) specialist expert and 

its reliability were determined through a pilot study which was carried out through the period from (22Jan-to 

10th Feb, 2015). Descriptive statistical analysis procedures inferential analysis procedures were used for the data 

analysis. 

Results: Discussions of the study result indicated that the majority of items had low M.S (less than1.66) 

Conclusion: From the results it conclude that the orthopedic nurses have inadequate or deficit in some aspects 

related to postoperative care for patient undergoing external fixation surgery in orthopedic wards. 

Recommendations: The researcher recommend a special training sessions should be designated and presented 

to all orthopedic nurses that include specific training programs about nurses' intervention concerning care of 

fracture treated with external fixation. Authorizing and distributing a manual handbook or pamphlet to all nurses 

who work in orthopedic wards including nursing interventions in postoperative. 

 

Keywords: Nurses' practices, Fracture, External fixation. 

 

INTRODUCTION 

Traumatic bone injury consider as a common injury when the human body exposure to 

the trauma or accident. It's common in the field of orthopedic trauma and requires careful 

treatment to avoid refractory disability. Fractures are common injuries with an incidence of 
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(4) fracture per100 people per year. The lifetime fracture prevalence exceeds 50% in middle 

age men and 40% in women over age 50 years 
(1)

. 

Approximately 66% of all injuries that involve musculoskeletal system fracture, 

dislocation and injuries of soft tissues. Thus, musculoskeletal injuries are commonly seen in 

health care sitting and a major part of nursing profession. Modern industrialized life and 

increasing incidents of road accidents and violence have led to an increased incidence of 

fractures
 (2)

. Fracture can be treated by immobilization, cast application or by internal or 

external fixation, placement of metal pins, a plate and screw 
(3)

.  

Management is one of the important components in the patient care administration. It 

consists aiding the patients in observing  personal hygiene, helping in nutrition, examination, 

environmental sanitation, maintaining body temperature, providing safety and comfort, 

helping in respiration, rest, sleep and exercise, helping in adaptability, providing health 

education etc. Nursing has always been directed to save people healthy and provide comfort, 

care and assurance to the patients. Nursing intervention may involve any number of activities 

ranging from carrying out complicated technical procedures to something as simple as 

holding a hand of the patient. There are several different techniques and fixation devices to 

treat different types of fractures have been discovering over the years. The different types of 

fixation techniques rely on a different approach and also a different biological process of 

healing 
(4)

. 

Treatment of fractures surgically underwent important alterations around the middle of 

the last century. For many years, external fixation device been the gold standard for treatment 

many types of fractures that’s cannot treated by traction or cast. External fixators have been 

increasingly used not only in fracture treatment, but also in correction of extremity 

lengthening, deformities, nonunion, osteomyelitis or tumors 
(5)

. 

External fixation prevents further soft tissue damage, allows recovery of traumatized 

skin and subcutaneous tissue, permits wound management, allows elective reconstruction of 

complex fractures and periarticular injuries and does not negatively impact systemic 

complications in multiply injured patients. When it comes to patients with a high quality of 

care (in pre and post operative) and good patient outcomes are closely related to correct 

assessment, monitoring and caring. Poor caring lead to appear dangerous complication that 

would burden the community with heavy financial costs 
(6)

.  

The usage of external fixation to treat fractures allow for the adjustment of fractures in 

three dimensions. Apart, it allows the adjustment and maintenance of limb length, and 

facilitates wound care and soft tissue reconstruction. Furthermore, the early function of 

muscles and joints is allowed, and the patients’ comfort is enhanced. With all these 

advantages, fixation usage may induce complications like pin site infection, pain, skin 

breakdown and dermatitis under traction, and complications related to immobilization 
(7)

. 

The management of fracture takes up more time and resources. Surgical fixation of 

fracture fragment can give sufficient stability and short hospital stay. External fixation is 

common method in open fracture treatment. Bone healing may extend for more 7 months so 

the patient needs special and long term care for these devices 
(8)

. 

Orthopedic patient will have (3) types of complications, complications related to bone 

fracture, complications related to surgery-immobility and complications related to biomaterial 

implant 
(9)

.   

Around 70% of patients experience complications such as infections, which can delay 

healing. Among these complications, pin site infection is the most common infection among 

patients who have undergone external fixation, and about 20% of these suffer from major 

infection while 80% suffer from minor infection. Minor complications from pin site infection 

include pain and delayed mobilization. Major complications caused by pin site infection 

include osteomylitis, delayed healing of fractures, non-union, loss of fracture alignment, 

systematic infection, failure of orthopaedic surgery, long term pain and disability 
(10)

. 
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External fixation have greatest level of infection occurrence than other biomaterial 

"external fixation: 12-17%, arterial catheter:0.4-0.7%, dental implant:2-4%" 
(11)

. 

 

Although quality of life (QOL) appears to effect following fixation, research appeared 

that patients experience depression and anxiety, for instance due to the cumbersome frame, 

pain and indefinite rehabilitation period .On the individual level, complications lead to 

prolonged hospitalization and decrease healing process, and psychological impact on the 

patient and his family 
(12)

. 

When considering treatment of fracture, some of the factors that should be possessed 

into account are age, associated injuries, injury type, type and localization of the fracture, 

social and psychological considerations, economic considerations and the family’s potential 

for taking care of the patient 
(13)

. 

In modern treatment, growingly used to help or restore human body function such as 

heart valve, catheter, external and internal fixation. Biomaterial lead to greatest improvement 

in medicine but these biomaterials lead to occurrence of biomaterial associated infection. 

Complications were much easiest to prevent than to treated throw good practice in 

postoperative and patients obligation toward educational and instructional teaching 
(14)

. 

After discharge, Self-care and follow up routine are a vital to prevent muscle wastage 

and infection. Physical activity must be maintained and pin-sites must be cleaned daily or 

weekly depending on the recommendations of the attending nurses. Nurses play a major role 

in preventing complication and succeed surgery through good knowledge and practice in 

postoperative intervention 
(15)

.  

Objective of the study: to assess postoperative nurses' practices level regarding care of 

fracture that treated by external fixation. 

 

METHODOLOGY 

Design of the Study 

A descriptive analysis study design was carried out at Al –Zahrawy surgical hospital; Missan 

Governorate, started from November 11
th

, 2014 to 15
th

 June 2015. 

 

Study Sample 
A non-Probability "purposive" sample of (50) nurses are selected for the present study. 

The sample include male and female nurses,nurses who have been work in private and public 

adult orthopedic ward, nurses who have been work at morning shift, nurses who have one 

year in employment at least and nurses from different level of education. 

 

Instruments (Observational Check-list) 
From a literature review and previous studies concerning care of fracture treated 

external fixation device were conducted to constructed & developed for the study instrument. 

Check-list from this review, a draft instrument was reviewed by (15) experts and the 

reliability tested throw pilot study for (10) orthopedic nurses.The final study instrument 

consisted of three major parts: 

Part I: Socio-demographic Characteristics of the Study Sample: The part is composed of 

socio-demographic characteristics sheet which is consisted of (8) items, they include gender, 

age, level of education, type of ward, years of employment in nursing, years of experience in 

orthopedics word, training session concerning orthopedic care, duration of training session. 

Part II: Postoperative nurses' practices for patient undergoing external or internal fixation 

surgery. Second part of the questionnaire was comprised of (7) domains which implicate (25) 

items that concerned with the nurses practice in observing and managing postoperative patient 

to help him to return to normal function. 
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Part III: Postoperative nurses' practice regarding pin site care. The final part consist of 

(9) items that deal with external fixation device care. 

 

Data Collection 
         The data were collected through the application of observationaltechnique, after that the 

investigator interviewing the nurses to collect the data regarding to demographiccharacteristic. 

The data collection process started in February 17
th

 2015. to the 8
th

 of April 2015. The 

observational checklist which used and took about (1-2) days at morning shift, each nurse was 

observed on an individual basis 

Data Analyses 

In order to achieve the early stated objectives, the data of the study were analyzed 

through the use of statistical package of social sciences (SPSS) version 20 through the 

descriptive and inferential statistical analyses. 

RESULTS 
Table (1): Distribution of(50) nurses by their demographic characteristic: 

No. Variables (n=50) F % 

 

1- 

 

Age (year) 

20-29 18 36.0 

30-39 21 42.0 

40-49 8 16.0 

50 and more 3 6.0 

Total 50 100.0 

2- Gender 

Male 28 56.0 

Female 22 44.0 

Total 50 100.0 

 

3- 

 

Level of education 

Nursing institute graduate 32 64.0 

Secondary school of nursing graduates  13 26.0 

School of nursing graduates 5 10 

Total 50 100.0 

4- Type of ward 

Private 14 28.0 

Public 36 72.0 

Total 50 100.0 

5- 

Years of 

employment 

 

1-5 years 16 32.0 

6 -10 years 15 30.0 

11 – 15 years 14 28.0 

16-20 years 5 10.0 

Total 50 100.0 

6- 
Years of 

Experience 

1-5 years 26 52.0 

6 -10 years 11 22.0 

11 -15 years 10 20.0 

16 and more 3 6.0 

Total 50 100.0 

7- Training courses 

Not share 23 46.0 

1-2 training session 23 46.0 

3 and above 4 8.0 

Total 50 100.0 

8- 
Duration of training 

courses 

3 day and less 6 22.2 

1week 16 59.3 

2- 3 week 4 14.8 

More than (4) weeks 1 3.7 

Total 27 100.0 

No. = number of Variable, n = number of sample, F=frequencies, % = Percentages. 
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Table (1) shows that the majority of age group to the study sample were within (30-39) years 

(42%). The above table also shows that the majority of participants were male (56%).Also in 

regarding to the subjects level of education, the results show thatmore than half of them has 

nursing institute graduate (64%). In addition, majority of them has (1-5) years of employment 

in nursing (32%). The more of the half of the sample has (1-5) years of experience in 

orthopedic ward (52%).  

      In regarding to the subjects type of ward, the majority of the study sample were public 

ward (72%). In the above table the results show that Sharing in training session concerning 

orthopedic care the major of the study sample was equally between they have not share in 

training courses and who have (1-2 training courses) related to nurses intervention for 

orthopedic care (46%).Finally, concerning duration of training course the majority of study 

sample (59.3%) have (1-2 weeks) 

Table (2 ):Nurses' intervention during  the 1
st
 day after external or internal fixation 

surgery 

No  Items  
A

lw
a

y
s

 S
o

m
et

im
e

 

N
ev

er
 M

.S
.

 

A
ss

.
 

F % F % F % 

1 Read the operative notes. 35 70.0 15 30.0 0 0 2.70 High 

2 Patient orientation to person, place& time. 16 32.0 19 38.0 15 30.0 2.02 Moderate 

3 Check & record vital signs .         

3.1 Pulse every 30 minutes and less if the patient more stable   28 56.0 21 42.0 1 2.0 2.54 High 

3.2 B.P every 30 minutes and less if the patient more stable   9 18.0 29 58.0 12 24.0 1.94 Moderate 

3.3 Resp. every 30 minutes and less if the patient more stable   0 0 0 0 50 100.0 1.00 Low 

3.4 Record temperature every (4hr) 41 82.0 9 18.0 0 0.00 2.82 High 

 Average M.S : 2.08         

4 Nurses' intervention concerning pain.         

4.1 Assess level &characteristic of pain. 0 0 0 0 50 100. 1.00 Low 

4.2 Change patient position. 4 8.0 17 34.0 29 58.0 1.50 Low 

4.3 Help the patient during walking. 6 12.0 17 34.0 27 54.0 1.58 Low 

4.4 Gives analgesic as Dr order.  48 96.0 2 4.0 0 0.00 2.96 High 

 Average M.S : 1.75         

5 Assess for S & S of hypovolemic shock 0 0.00 0 0.00 50 100.0 1.00 Low 

6 Nurses' intervention regarding skin integrity and drainage                 

6.1  Assess postoperative dressing for bleeding or discharge  23 46.0 27 54.0 0 0.00 2.46 High 

6.2 Assess color of the skin or mucous membranes 0 0.00 1 2.0 49 98.0 1.02 Low 

6.3 check the effected part for pulse . 0 0.00 0 0.00 50 100.0 1.00 Low 

6.4 Record color &amount of drainage.  7 14.0 22 44.0 21 42.0 1.72 Moderate 

6.5 Assess for any swelling in operation site 4 8.0 23 46.0 23 46.0 1.62 Low 

6.6 Assess for numbness or parasthesia 1 2.0 1 2.0 48 96.0 1.06 Low 

6.8 Assess for cyanotic or edema of the effected part  1 2.0 1 2.0 48 96.0 1.06 Low 

 Average M.S : 1.42         

7 Nurses' intervention regarding nutritional status 

7.1 Gives I.V. fluid as prescribed.  46 92.0 3 6.0 1 2.0 2.90 High 

7.2 Check and record bowel sound. 0 0.00 0 0.00 50 100.0 1.00 Low 

7.3 Assess fluid intake and output 0 0.00 1 2.0 49 98.0 1.02 Low 

7.4 Assess for any G.I  symptom such as vomiting  0 0.00 1 2.0 49 98.0 1.02 Low 

7.5 Ask patient about F.B.M. 1 2.0 19 38.0 30 60.0 1.42 Low 

7.6 Asses patient appetite and swallowing.  4 8.0 21 42.0 25 50.0 1.58 Low 

7.7 Follow up for  Diet  4 8.0 25 50.0 21 42.0 1.66 Low 

 Average M.S : 1.51         

 Total average  M.S for all items : 1.66 

No. = number of item, F=frequencies, % = Percentages, M.S.= mean of score. Ass. = assessment, Cut-off-point 

interval: 1-1.67 = Low; 1.68-2.33 = Moderate; 2.34-3.00 = High 
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Table (2) presents that there are low mean of score postoperative nurses' intervention after 

external fixation surgery for item number (3-c, 4-a, 4-b, 4-c, 5, 6-b, 6-c,6-e,6-f, 6-g, 7-b, 7-c, 

7-d,7-e,7-f,7-g). In addition, the study sample implementation demonstrates moderate in item 

number (2, 3-b,6-d), and high practices at the item number (1, 3-a, 3-d, 4-d, 6-a, 7-a ). Total 

average M.S (1.66). 

 

 

Table (3)Postoperative nurses' practice regarding pin site car 

No  Items  

A
lw

a
y
s

 S
o
m

et
im

e
 

N
ev

er
 

 

M
.S

.
 

A
ss

.
 

F % F % F % 

1 Checked physician’s orders 

regarding pin site care. 
36 72.0 13 26.0 1 2.0 2.70 High 

2  Gathered necessary equipment. 25 50.0 24 48.0 1 2.0 2.48 High 

3 Washed hands. 3 6.0 14 28.0 33 66.0 1.40 Low 

4 Assessed for infection at pin site. 

Noted any local pain, redness, 

heat, or drainage. 

2 4.0 16 32.0 32 64.0 1.40 Low 

5 Cleaned area with prescribed 

cleansing agent 
4 8.0 17 34.0 29 58.0 1.50 Low 

6 Using non shedding cleansing 

gauze. 
6 12.0 17 34.0 27 54.0 1.58 Low 

7 Let the wound dry after cleaning. 0 0.00 16 32.0 34 68.0 1.32 Low 

8 Checked for circulation, motion, 

and sensation in affected 

extremity. 

0 0.00 12 24.0 38 76.0 1.24 Low 

9 Document finding. 1 2.0 10 20.0 39 78.0 1.24 Low 

10 Average       1.65 Low 

Table(3) reveals that there are low mean of scores for all items nurses' practices regarding pin 

site care except item (1, 2) show were  high mean of score, with average mean score of (1.65). 

DISCUSSION 

Through the data analysis distribution of demographic variables, (Table1) revealed the 

most samples were male (56%). This result disagree with Sickder,(2011) who found that the 

most orthopedic nursing staff (60%) were female
(16)

.The highest proportion (42%) of them 

within age group (30-39)yrs and (36%) within age group (20-29)yrs, which indicate that 

approximately (78%) of studied  samples within age group (20-39)yrs, this result disagree 

with Venkatramana, et al., 2010 who showed that the majority (70%) of the nursing staff in 

orthopedic ward within age group (40-60)yrs
(17)

. Regarding the subject of the educational 

levels, approximately (64%) of the study sample were nursing institute graduate, this finding 

comes with Bader, (2012) who found that the (40-60%) of sample were nursing institute
 (18)

. 

Concerning type of ward, the majority of participant (72%) from public ward, there is no 

literature related to this variable. Regarding years of employment in nursing field, (32%) of 

the study sample had (1-5) yrs employed in nursing field and (30%) had (6-10)yrs employed 

in nursing field so the more than half of study sample (62%) had (1-10)yrs employed in 
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nursing field, this result disagree with Abdalrahim, (2009) who found that the (54%) of nurses 

in orthopedic ward had (10-15)yrs employed in nursing field
(19)

. Concerning years of 

experience in orthopedic ward, (52%) of sample had (1-5)yrs of experience in orthopedic 

ward, this result comes in agreement with Wulff,(2012) who reported the (55%) of orthopedic 

nurses had experience less than 5 yrs in orthopedic ward
(20)

.The findings indicated that the 

more than half of study sample ( 54%) had sharing in training sessions concerning external 

and internal fixation care, this result agree with Solomon et al.,(2012) who found that 61% of  

study sample sharing in training session
(21)

. Concerning duration of training session, 

approximately (59.3%) from those who share in training has period (1) weeks, this result 

disagree with Kadhim, (2013) who demonstrate that the (80%) of studied sample had training 

session period less than (3) days 
(22)

.Table (2) shows seven domains were named "Read the 

operative notes, vital signs, pain relieving, nutrition status, skin integrity and drainage 

reported low M.S (average 1.66) as a total domains. This means that the patients get 

inadequate nursing intervention and low level of nursing practice. This result disagree with 

Smeltzer, et al, (2008) who stated the nurse responsible for postoperative intervention and 

important the intervention in preventing risks of complications and save patient life
(23)

. When 

we talk about vital signs as separate domain, the results show that there is moderate M.S with 

cut of point (2.08) as average for vital sign. Pulse check and record has high M.S (2.54), but 

in respiration check has low M.S (1.0) which means no anyone from participant check 

respiration. This result disagree with Smeltzer, et al,.(2010) who stated that the nurse should 

check and record pulse, B.P and respiration every 30 minutes and less if the patient more 

stable and temperature checks every 4hr
(24)

.  Concerning pain relief, the result show moderate 

M.S (1.75) as total domain and low M.S for items (4.a, 4.b, 4.c) which mean that the nurses' 

practice for pain relieve in adequate. This result agree with Williams & Hopper, (2007) who 

stated that the nurse should plays a major role in managing postoperative pain
(25)

. In regarding 

hypovolimic shock assessment, table (2) shows low M.S(1.0) this mean there was any 

respondents for this item. This result disagree with Johnson, (2011) who conclude that the 

assessment for hypovolimic shock very important after orthopedic surgery because the patient 

may loss more blood during injury and surgery 
(26)

. Table (2) concerning nurses' intervention 

regarding skin integrity and drainage, table (2) shows low M.S (1.42) as total items of this 

domain. This result disagrees with postoperative care standard which stated by Zarate, (2012) 

who recommended to important assess operative site for any bleeding, swelling, cyanotic or 

edema in the effected part
(27)

. Finally, in last domain (nurses' intervention regarding nutrition 

status) table (2) show that there were low level in nurses practice regarding this domain M.S 

(1.51). This result disagree with Joy, (2013) who stated that the nurse should observe/ 

undertake and record nutrition assessment for postoperative patient
 (28)

.Table (3) shows in last 

domain (nurses' intervention concerning pin site care) low M.S for all items except (1,2) get 

high M.S. while the average of M.S for all items (1.65) that indicated a weak follow up and 

poor practice for nurses' staff. This result disagree with Smith,(2012) who stated that the 

health walker should give high quality to control or prevent pin site infection
(29)

. 

CONCLUSION:  
From the results it conclude that the orthopedic nurses have inadequate or deficit in 

some aspects related to postoperative care for patient undergoing external fixation surgery in 

orthopedic wards. 

 

RECOMMENDATIONS:  

1. Special training sessions should be designated and presented to all orthopedic nurses that 

include specific training programs about nurses' intervention concerning care of fracture 

treated with external fixation.  
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2. Designating and distributing a booklet to all nurses who work in orthopedic wards 

including nursing interventions in postoperative, Duration of training session should be 

more than (2) weeks. Increasing the number of professional nurses' graduates from 

colleges of nursing to enrolled in orthopedic wards and provides them with scientific 

resources related to postoperative intervention. 
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